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Pre-Assessment - Part 1 Name Date
Put a question mark next to any problem you do not know how to do.

1. Susan has eight chocolate chip cookies. p. Write the number sentence c. Record.
She put two cookies on each plate. that goes with the story.

How many plates did she need? ______ l

a. Draw a picture of the problem. - =

2. Use only the three numbers 4, 7, and 28 to make four Families of Facts number sentences.

*OnOBO OBOBO v« [
OROBECO OBOBEO x__ [

3. Fill in the missing numbers.

@O OLO::GLOMO:OLW®,

[

d. e. f. 8 g. 5
OE@EE o o[- 1
4. Solve.
a. 86 b, 347 .. 435
— 39 — 156 — 279
5. Solve.
a. 138 b. 2,375 c. 6,598
X 6 X 4 X 4
Patterns in Arithmetic: Division - Booklet 2 Pre-Assessment
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Pre-Assessment: Part 2 - Worksheet 1 Name Date

1. . _ ,
a HEEHBEEA Study this picture. What does this 8 mean?
]
[ — 2fic
b. Draw the blocks. Fill in the blanks.
ha —_—t = & Final answer.

B [=@+355568 — 2] + 12

c. Fill in the blanks.
+ + =
8 nooo
B8 tooootoa ’ + +

d. What do you notice about the answers in a, b, and ¢?

2. -
a. Build 16 this way. Record the number sentence. ., g@oog +

Arrange the blocks in each set into groups of 2. "mm* DDE]'E' o 2 } 5 + 11

b. Build 20 this way. Record the number EE LOQo + __ +_ =
: BE+ qopgC+oo =
sentence. Arrange the blocks in each set g @ 79 " 0O | + +
into groups of 4. _— — —
c. Build 19 this way. Record the number =:=+;E’gm + gug _t __+ . =
sentence. . 4 l 6 +8 + 5
I 4+~ =
d. Break the 38 into three numbers and divide by 5. 5|38 N N
3. Solve each problem two different ways.
a. L + _ — — + —— + R proond
4|46 __]___+_ __l—:_+.._+__
b. o+ = I A
4[38 ___I___+___. N I
c o+ = I L +__ =
4[56 ____I +_ ,___|___+_..+__.
Pre-Assessment Patterns in Arithmetic: Division - Booklet 2
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Pre-Assessment: Part 2 - Worksheet 2 Name Date

4. Tony was shooting baskets every day. Here is a table of the number of baskets he made each day.

. Monday 12 baskets made
a. How many baskets were made in all? Tuesday 6 baskets made

b. How many days were there? Wednesday 9 baskets made

Thursday 14 baskets made
¢. What was the average number of baskets per day? Friday 14 baskets made

5. Solve. Show your work on how you break up each number.
a. + + - b. + + =

8[9 m‘ + + 91117 ___l + +

6. Solve these two problems.

a. + + = b. + + + =
3130 + 30 + 12 3]18+36 + 10 + 8
c. Which problem was easier to solve? d. Explain why.

7. Fill in the missing numbers.

a. 10+ 7 = b. 20 + 3 =

3(51 ,§_|:_—+__ 4[92 _gl_l___ﬁ“____

8. Make the answers come out in tens and ones with remainders in the ones place only.
a 0 + = b. 0+ ___ = c 0+ __ =

3[96=_3__l__+__ 4[184=_51__|___+__ 5[385 =_§_|_+“

9. Solve each problem the long way, showing how the problem is broken up to get the
answer to come out in hundreds, tens, and ones. Then do each problem the short way.

a. + + — b. -+ + =
3[3,600= 3 + + 3[477 = 3 + +

c. N N _ od + + _
3[2,124= 3 R N 4[3,625= 4 + +
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Purpose

Prerequisites

Materials

Instructions

Assessment
Guide

Assessment Guide

4

Assessment Guide

The purpose of this guide is to determine if this booklet is the correct starting place.
Pre-Assessment: Part 1 assesses the fundamental knowledge necessary for success
in this booklet.

Pre-Assessment: Part 1 is review material from the last booklet and is used to de-
termine student readiness for this booklet. Pre-Assessment: Part 2 is a preview of
the new material presented in this booklet and is used to set the baseline for what
the student already knows at the beginning of instruction.

The Post-Assessment is administered to determine if the student learned the mate-
rial that was presented in this booklet. A comparison of the score on Pre-Assess-
ment: Part 2 to the score on the Post-Assessment will give both you and your stu-
dent a sense of growth. The Post-Assessment is the same as Pre-Assessment: Part 2.

Patterns in Arithmetic: Division - Booklet 1, Multiplication: Booklet 1, Multipli-
cation: Booklet 2, and Subtraction: Booklet 3

Patterns in Arithmetic: Division - Booklet 2
Pre-Assessment: Part 1 and Pre-Assessment: Part 2
Score sheets

Cuisenaire Rods and Unifix cubes

Do the assessment in two parts. Give Pre-Assessment: Part 1 and check it for
readiness for this booklet. If the student is not ready for this booklet, there is no
point in giving Pre-Assessment: Part 2. If he passes all the readiness items, then
give Pre-Assessment: Part 2.

After scoring Pre-Assessment: Part 2, use the Booklet Selection Guide to deter-
mine the correct booklet for your student based on the results of the assessment.

This Assessment Guide explains what concept each item on the test is assessing.
The item numbers match the item numbers on the student test page. The title of
the lesson and Booklet number tell you where the concept is taught. In the Assess-
ment Guide, under each lesson title are several assessment criteria. Each criterion
is labeled with capital letters ‘A, ‘B, etc. These criteria tell you what to look for
in the student work. On the student test, sometimes multiple problems are used to
test a concept. These multiple problems are labeled with small letters ‘a,” ‘b, etc.
Score sheets that match the Assessment Guide for Pre-Assessment: Part 1, Pre-
Assessment: Part 2, and the Post-Assessment follow.

Assessment Criteria for Pre-Assessment: Part 1
Can the student:
1. Number Sentence (Division: Booklet 1)
A. place correctly the numbers from a word problem into a division num-
ber sentence?

Patterns in Arithmetic: Division - Booklet 2
Parent/Teacher Guide



B. place the divisor, the dividend, and the quotient in the correct locations in the ™ notation?
C. draw a correct picture of the word problem?

2. Families of Facts (Division: Booklet 1)
A. write four Families of Facts for the three given numbers?
B. place the division number sentences in the [ correctly?

3. Family of Facts: Connections (Division: Booklet 1)
Does the student understand the relationship between dividends, divisors, and quotients? It is com-
mon for students to have difficulty with this concept on the pre-test. It is introduced in Division:
Booklet 1 but generally not mastered. This concept is retaught in Division: Booklet 2.

A. fill in the correct numbers on items ¢ and e?
Missing Quotient - These two items test comprehension of the basic division number sentence with
the quotient missing.

B. fill in the correct numbers on Items b and g?
Missing Divisor-These two items tests comprehension of the relationship between the dividend and
the quotient. Item g also tests understanding of the notation in division.

C. fill in the correct numbers on items a, d, and f?
Missing Dividend-These items test comprehension of the relationship of the divisor and the quotient.
Many students will do the problem shown below incorrectly. If the number 2 is placed in the empty
space on item f, but the number sentence in item a, ___ + 4 = 8 is done correctly; the student is con-
fused about the notation. He is dividing the four into the eight instead of multiplying. This confusion

is common. 4 {8

4. Subtraction with Regrouping (Subtraction: Booklet 3)
A. give correct answers in two of the three subtraction problems?

5. Expanded Multiplication and Short Notation (Multiplication: Booklet 2)
A. give correct answers in two of the three multiplication problems?

Booklet Selection Guide based on results of Pre-Assessment: Part 1

If the student receives a Yes on 1A, B, and C, 2B,4A, and 5A, give Pre-Assessment: Part 2 and begin
Division: Booklet 2. If the student received a No on 3A, B, or C, pay particular attention to this topic
when you meet it again in Division: Booklet 2.

If the student receives a No on three or more items in problems 1 and 2, begin with Division: Booklet
1. Do not give Pre-Assessment: Part 2 of this assessment.

If the student receives a No on 4A, begin with Subtraction: Booklet 3 or Base Ten Subtraction. Sub-
traction is an important part of the division procedure. Do not give Pre-Assessment: Part 2 of this
assessment.

If the student receives a No on 5A, begin with Multiplication: Booklet 2. Single digit multiplication
is an important part of the division procedure. Do not give Pre-Assessment: Part 2 of this assessment.

Patterns in Arithmetic: Division - Booklet 2 Assessment Guide
Parent/Teacher Guide ' ' 5



Assessment Criteria for Pre-Assessment: Part 2
All items in this section are taught in Division: Booklet2. Students who have not completed Division:
Booklet 2 will be unable to complete most of the sections of the Pre-Assessment.
Can the student:
1. Breaking-Up: Manipulative
A. 2points identify the eight as standing for the number of groups of two in sixteen?
1 point  identify the eight as the answer?
B. draw correctly in the missing blocks in item b and record the quotient with numbers?
C. fill in the correct missing numbers to match the picture of the blocks in problem c?
These two items test to see if the student can recognize a representation for breaking up the dividend
and put numbers to those representations. ’
D. 2 points “The answers are the same because it is the same problem all three times only
broken up differently.”
1 point  “They all have the same answer.”
Can the student explain that the quotients are the same even though dividends were broken up differ-
ently?

2. Breaking Up: Remainders

A. record correctly the quotients and remainders in problem a?

B. fill in correctly the numbers in the divisor and dividend for problem b? This problem has
remainders in the break up, but the final quotient does not have a remainder.

C. fill in correctly the numbers in the divisor and dividend for problem ¢? This problem has
remainders in the break up and in the final quotient.

D. use the break up procedure in problem d with no pictures or blocks used?

E. give the correct answer on problem d?
Students who have not completed Division: Booklet 2, may give the correct final quotient with the
correct remainder to the simple problem but not break up the dividend or not show the remainders in
the parts of the broken up dividend. This will tell you that they can work with remainders, but do not
know how to work with them when breaking up a dividend.

3. Breaking Up Recording

A. give the correct answer on two of the three problems in this set?

B. demonstrate that he can do two of the three problems two different ways? Give a Yes here
even if there are arithmetic errors. It is the process you are looking for. Does he know to break up the
dividend two different ways and divide each section by the divisor?

C. give evidence of strategies to make the work easier by using multiples of the divisor or tens
and ones?

If he can give only the correct answer on the short notation problem and is unable to demonstrate two
different ways to do the problem, understanding of the use of the Distributive Property applied to divi-
sion is lacking.

4. Averaging
A. calculate a simple average by giving the correct number in item c?

5. Breaking Up
A. give the correct answer on one of the two problems using any notation?

Assessment Guide Patterns in Arithmetic: Division - Booklet 2
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B. break up the numbers into three parts and divide each part by the divisor? Give a Yes if the
procedure is correct even if there are arithmetic errors.
C. use multiples of the divisor in the break up?

6. Discovering Easier Ways
A. do both problems correctly?
B. 2 points Problem a is easier because it uses multiples of the divisor, or multiples of three to
break up the dividend. Problem b uses numbers not in the three times tables and so has remainders.
1 Point Problem a is easier because it uses the three times tables and problem b does not.
The second part of this sentence can be missing to get a Yes, but not the first.

7. Discovering Easier Ways
A. fill in the correct missing dividends by using the quotient at the top in both problems?

8. Breaking Up: Tens and Ones

A. break up the dividend to create quotients that come out in tens and ones in two of the three
problems?

B. give the correct quotient in two of the three problems?

9. Expanded Division and Short Notation
A. show the correct expansion in three of the four problems?
B. show the correct notation for the short procedure in three of the four problems?
C. give the correct quotient in three of the four problems?

Booklet Selection Guide based on results of Pre-Assessment: Part 2
If a student scores 21 or more points on the Pre-Assessment, this booklet is not needed. Pro-
ceed to Multiplication: Booklet 4 and Division: Booklet 3.

If a student scores a Yes on 1A, 2E, 4A, 5A, 8B, 9B, and 9C and No on the other items it indi-
cates that he knows how to divide using the standard short procedure. He may not understand why his
procedure works. Most students memorize the procedure with no understanding of what is physically
happening to the numbers. He probably does not understand how the Distributive Property applies
to division. This is an important concept to understand for success in algebra. You can use Base Ten
Division to help him understand why the standard procedure works the way it does. The Distributive
Property is used but not explicitly taught. The Base Ten Division Booklet is a good choice for students
who struggle with division or for average and above-average students who do not understand why the
procedure works the way it does and time is a constraint. It is better to use this booklet, Division:
Booklet 2, quickly, doing only the parts on Breaking Up, Discovering Easier Ways and Expanded Di-
vision. This is the best choice for average and above-average students if time is not a constraint.

If the student passes Pre-Assessment: Part 1 of the assessment and gets No on most of Pre-Assess-
ment; Part 2, this is the correct booklet for this student.

Patterns in Arithmetic: Division - Booklet 2 Assessment Guide
Parent/Teacher Guide 7



Pre-Assessment: Part 1 Score Sheet Name Date
Can the student:
1. Number Sentences (Division: Booklet 1)
Yes No A. place the correct numbers from a word problem into a division number
sentence?
Yes No B. place the divisor, the dividend, and the quotient in the correct locations in
the [ (querel)?
Yes No C. draw a correct picture of the word problem?

2. Families of Facts (Division: Booklet 1)
Yes No A. write four Families of Facts for the three given numbers?
Yes No B. place the division number sentences in the ™ (querel) correctly?

3. Families of Facts: Connections (Division: Booklet 1)
Yes No A. fill in the correct numbers on items ¢ and e? Missing Quotient
Yes No B. fill in the correct numbers on items b and g? Missing Divisor
Yes No C. fill in the correct numbers on items a, d, and f? Missing Dividend

4. Subtraction with Regrouping (Subtraction: Booklet 3)
Yes No A. give correct answers in two of the three subtraction problems?

5. Expanded Multiplication and Short Notation (Multiplication: Booklet 2)
Yes No A. give correct answers in two of the three multiplication problems?

Items Correct
Items Possible = 10

= %

Assessment Guide Patterns in Arithmetic: Division - Booklet 2
8 Parent/Teacher Guide



Pre-Assessment: Part 2 Score Sheet
Can the student:
1. Breaking Up: Manipulative

Name Date

2, 1,0 A. identify the eight as standing for the number of groups of two in sixteen? 2 points
points . . ;i .
identify the eight as the answer? 1 point
Yes No B. draw in the correct missing blocks in item b and record the quotient with numbers?
Yes No C. Mfillinthe correct missing numbers to match the picture of the blocks in problem c?
2’p§iﬁt9 D. clearly explain why the problems have the same answer?
2. Breaking Up: Remainders
Yes No A. record the correct quotients and remainders in problem a?
Yes No B. fill in the correct numbers for problem b?
Yes No C. fill in the correct numbers for problem c?
Yes No D. use the break up procedure in problem d with no pictures?
Yes No E. give the correct answer on problem d?
3. Breaking Up: Recording
Yes No A. give the correct answer on two of the three problems in this set?
Yes No B. demonstrate that he can do two of the three problems two different ways?
Give a Yes here even if there are arithmetic errors.
Yes No C. give evidence of strategies to make the work easier by using multiples of the
divisor or tens and ones?
4. Averaging
Yes No A. calculate a simple average by giving the correct number in item ¢?
5. Breaking Up
Yes No A. give the correct answer on one of the two problems using any notation?
Yes No  B. break up the numbers into three parts and divide each part by the divisor?
Give a Yes if the procedure is correct even if there are arithmetic errors.
Yes No C. use multiples of the divisor in the break up?
6. Discovering Easier Ways

Yes No A. do both problems correctly?
2,p ging B. give a clear explanation of why problem a is easier to do?

. Discovering Easier Ways

Yes No  A.fillin the correct missing dividends by using the quotient at the top in both problems?
8. Breaking Up: Tens and Ones

Yes No A. break up the dividend to create quotients that come out in tens and ones in

two of the three problems?

Yes No  B. give the correct quotient in two of the three problems?
9. Expanded Division and Short Notation

Yes No A. show the correct expansion in three of the four problems?

Yes No B. show the correct notation for the short procedure in three of the four problems?

Yes No C. give the correct quotient in three of the four problems?

Items Correct %
Items Possible 27
Patterns in Arithmetic: Division - Booklet 2
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Post-Assessment Score Sheet Name Date
Can the student:
1. Breaking Up: Manipulative
2,1, 0 A. identify the eight as standing for the number of groups of 2 in 16?7 2 points
identify the eight as the answer? 1 point

poinfs

Yes No B. draw in the correct missing blocks in item b and record the quotient with numbers?
Yes No C. Mfillinthe correct missing numbers to match the picture of the blocks in problem c?
2,p§iht9 D. clearly explain why the problems have the same answer?
2. Breaking Up: Remainders
Yes No A. record the correct quotients and remainders in problem a?
Yes No B. fill in the correct numbers for problem b?
Yes No C. fill in the correct numbers for problem c?
Yes No D. use the break up procedure in problem d with no pictures?
Yes No E. give the correct answer on problem d?

3. Breaking Up: Recording
Yes No A. give the correct answer on two of the three problems in this set?
Yes No B. demonstrate that he can do two of the three problems two different ways?
Give a Yes here even if there are arithmetic errors.
Yes No C. give evidence of strategies to make the work easier by using multiples of the
divisor or tens and ones?

4. Averaging
Yes No A. calculate a simple average by giving the correct number in item c?

5. Breaking Up
Yes No A. give the correct answer on one of the two problems using any notation?
Yes No B. break up the numbers into three parts and divide each part by the divisor?
Give a Yes if the procedure is correct even if there are arithmetic errors.
Yes No C. use multiples of the divisor in the break up?

6. Discovering Easier Ways
Yes No A. do both problems correctly?
2,p gihg B. give a clear explanation of why problem a is easier to do?
7. Discovering Easier Ways
Yes No A.fillinthe correct missing dividends by using the quotient at the top in both problems?

8. Breaking Up: Tens and Ones

Yes No A. break up the dividend to create quotients that come out in tens and ones in
two of the three problems?

Yes No B. give the correct quotient in two of the three problems?

9. Expanded Division and Short Notation
Yes No A. show the correct expansion in three of the four problems?
Yes No  B. show the correct notation for the short procedure in three of the four problems?
Yes No C. give the correct quotient in three of the four problems?

Items Correct = %
Itemns Possible 27

Assessment Guide Patterns in Arithmetic: Division - Booklet 2
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Post-Assessment - Worksheet 1 Name Date

1. is ni i 2
. alale]aiai=fal= 2 Study this picture. What does this 8 mean?
sfimaas — 2[i6
b. Draw the blocks. Fill in the blanks.
+- —F = & Final answer.
8 noondo

R T (s — 2’_/:1___4- 12

C. Fill in the blanks.
+ + =

B pooo
H R T o l + +

d. What do you notice about the answers in a, b, and ¢?

2. _
a. Build 16 this way. Record the number sentence. gy pOao T
Arrange the blocks in each setinto groups of 2. ®Em*+ pfpog 2| 5 4 11
b. Build 20 this way. Record the number 58 g8y, oo o+ =
sentence. Arrange the blocks in each set gg ~ 2572 FoO l + +
into groups of 4. —_—f — —
. . Bl oo —
c. Build 19 this way. Record the number 522808, , oo N P
sentence. 416 +8 + 5
_+ A+ =
d. Break the 38 into three numbers and divide by 5. 5|38 l— N
3. Solve each problem two different ways.
a. o+ = o+ + =
446 ___|__+____ _._.L_.*‘—-*__
b. A+ = I I
438 ___l_..+_.__ N D
4[5 |__ +_ __[-__ o+
Patterns in Arithmetic: Division - Booklet 2 Post-Assessment
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Post-Assessment - Worksheet 2 Name Date

4, Tony was shooting baskets every day. Here is a table of the number of baskets he made each day.

. Monday 12 baskets made
a. How many baskets were made in all? Tuesday 6 baskets made

b. How many days were there? Wednesday 9 baskets made

Thursday 14 baskets made
c. What was the average number of baskets per day? Friday 14 baskets made

5. Solve. Show your work on how you break up each number.
a. + + — b. -+ + =

8|94 ___l + + 9117 ____’ + +

6. Solve these two problems.

a. + + = b. + + + =
3]30 + 30 + 12 3|18+36 + 10 + 8
c. Which problem was easier to solve? d. Explain why.

7. Fill in the missing numbers.

* 10+ 7= b. 20+ 3 =

3(51 _§__|____+__ 4[92 _4_,]____+___
8. Make the answers come out in tens and ones with remainders in the ones place only.
a. 0+ ___ b. 0+ __ 0+
36 =3 | afiEa=4|__ 5{““"85 =5|__

9. Solve each problem the long way, showing how the problem is broken up to get the
answer to come out in hundreds, tens, and ones. Then do each problem the short way.

a. + +_ = o + +_ =
3[3,600 = 3

3 + + 3|477 = 3 + +

C. d.

+ + = + + =
3l2,124= 8 N N 4[3,625= 4 + +
Post-Assessment Patterns in Arithmetic: Division - Booklet 2
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Number Sentence: Review

Purpose The purpose of this lesson is to develop language associated with division and to
develop the division number sentence: X +y = 2.

Prerequisites Understanding the multiplication and division lessons in Division: Booklet 1, in
particular, Monkeys on the Roof (also included in this booklet on page 18 for
teacher instructions and in the Addendum, pages 1 - 7.

Materials Number Sentence: Review, Worksheets 1 and 2, pages 4 and 5
Unifix cubes, blocks, or tiles
Cuisenaire Rods for Division with Cuisenaire Rods, page 6

Lesson Review this chart: | The number + The size of = The number

Part 1 you start with the groups of groups
Give Number Sentence: Review, page 4. The first problem is:
Susan has eight chocolate chip cookies. She put two cookies on each plate. How
many plates will she need?
“‘Read the problem. Build it with the counters and plates. Write the number
sentence that goes with the problem. Put the numerals into the boxes on the
chart.” Give her time to do this.
“What is Susan dividing?”” “The cookies.”
“What numeral goes into the first box?” “Eight.”
“Why?”’ “Because that’s the number of cookies she started with.”
“What numeral goes into the second box?” “Two.”
“Why?” “Because that’s the number of cookies she put on each plate (or group).”
“What numeral goes into the third box?” “Four.”
“Why?” “Because that’s the number of plates (or groups) she made.”
“Remember ‘Monkeys on the Roof’? (From Division: Booklet 1) See the house
to the right side of the number sentence box? That is where all the monkeys
started out. Can you put the numbers in the correct place?”
“Where does the dividend, the Start With number, go?”” “It goes in the house,
under the roof, or under the line.” Have her write the eight in the dividend spot.
“Where does the divisor go? This was the number of cages in each unit that

Patterns in Arithmetic: Division - Booklet 2 Number Sentence: Review

Parent/Teacher Guide
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Note

Practice
Worksheets

Lesson
Part 2

Test for

Understanding

the zookeeper had.” “It goes in front.” Have her put the two in the divisor location.
Draw her attention to the fact that when you compare the numerals in the number
sentence to the ones written in the house, the numerals switch places. This is a
source of confusion for many students.

“Where does the quotient go? This used to be the number of cages on the
roof.” “Above the line.”

Have her solve the next problem on her own. Give help only if needed.

Number Sentence: Review - Worksheet 2, page 5
Give Division with Cuisenaire Rods, page 6 and a set of Cuisenaire Rods.

“Turn to page 6 now. Take out twenty-four white rods and place them ‘in the
house.” These are the monkeys in the house.” Wait while she does this.

“Now bring the zookeeper’s cages; color the divisor light green to show which
rod the cage is.” Wait while she does this.

“Get a light green rod. Put three monkeys on it. Then slide it up onto the
roof.” Wait until she completes this.

“How many cages are now on the roof?” “Eight.”

“In the problem on the right, where does the eight go?” “Above the line.”
‘““Please write it in now. Do you see how to do the other problems?” She may
or may not need the rods to solve these. The groups can be seen in the graphic. Do
not insist that she use rods unless she demonstrates some unsureness as to where
the numbers go.

Have her complete Division with Cuisenaire Rods, page 6.

1. “What question does the number sentence ten + five = ___ ask?”
“How many groups of fives are there in ten?”

2. “What numeral tells me what to start with?” “The first one, ten.”
3. “What does the + five tell me to do?”” “Make groups of five.”

4. “What do you end up with?” “Two groups of five.”

Number Sentence: Review Patterns in Arithmetic: Division - Booklet 2
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Purpose

Prerequisites

Materials

Lesson
Part1
Review

Families of Facts

The purpose is to build a physical model of multiplication and division Families of
Facts. To demonstrate the importance of a consistent manner in physically represent-
ing multiplication and division. Learning Families of Facts facilitates the discovery
of using multiplication to check division answers and vice versa. The concept of fact
families is important for learning algebra in later studies.

Monkeys on the Roof from Division: Booklet 1 (also included; see page 18 for
instructions.) Student pages are at the end of this booklet. Previous work in addition
and subtraction number sentences is helpful.

Unifix cubes or other stacking manipulative - beans in little bowls work fine.

Have the student build the problem 3 x 5. Tt will look like this: E @ @ @ E

“How can you make this into a division problem?” Play around with the materials
to discover what the division number sentence is.

A question to figure out is whether the number sentence is 15 + 3 or 15 + 5. The
solution is found through using the manipulatives. The way the model is built all
depends upon what the physical model for 3 x 5 looks like. In this math series 3 x

5 is physically represented this way. @ E @ E @

Therefore the division number sentence will look like this: 15+ 3 = 15.

5:5- . BBRBA

PEebe® < |[BEmEEE s |i1s
EEE;@

B @/ Bn B Qo
o B
's B 15 @ DD

The manipulative sequence is to have the fifteen blocks put into groups of three
(which is the divisor). In order for the manipulative sequences throughout the
program to be consistent, it is important that the Families of Facts be represented in
this manner.

The continuation of the Families of Facts looks like this:

T BEE

15+

-  BHE

Patterns in Arithmetic: Division - Booklet 2 Families of Facts
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Test for
Understanding

Part 2

Materials

Lesson

Families of Facts

Have the student write out each number sentence and build the model for each. Have
her decide which number sentence goes with which physical model and which
problems are the converse of each other in the Families of Facts.

2®3=15 15+3=5
ax3=15 15+5=3

1. Give a problem, such as 2 x 4, and have the student build the models and write the
number sentences. Below is a possible problem and its solution.

2w d=08 g+2=4
duw2=08 8+4d=2

npER  BBEB -

2 |

®¥Z2=08 G+4=2

: 8.

2. Look at the following number sentences. Build a model of each.
24+4=6 4x6=24 6x4=24 24+6=4

Draw a picture of each model.

Write the number sentence that goes with each model.

3. Use Families of Facts to check your work. Children can discover this important
relationship by generalizing from Families of Facts. '""How could you use the
Families of Facts to check your answer?"

4. Give a problem such as 35 - 16 = 14. (This is wrong but don't tell her that.)
""What are the other problems in this fact family?"

Have her check the problem 16 + 14 with counters or any other way she knows.
"What is wrong? Why don't the numbers match?" "Because 16 + 14 is not 35."

Families of Facts - Worksheets 1 - 3, pages 7 - 9
Cuisenaire Rods and Unifix cubes

Give Families of Facts - Worksheet 1, page 7

Patterns in Arithmetic: Division - Booklet 2
Parent/Teacher Guide



Lesson

Practice
Worksheets

Test for

“Notice that you are given the numbers 4, 7, and 28. Make a stack of four
cubes. This is your Start With number. Write 4 in the first circle of the top
multiplication problem. Now build six more of these stacks of four.” Give him
time to do this.

“Where do you write the seven?”” “In the second circle after the times sign.”
“What do you put in the last circle after the equal sign?”” “The twenty-eight.”

“The worksheet asks you to write this problem vertically also. How do you do
this?” “You write the four on the top and the seven next to the times sign and the
answer below the line.”

“What is the other multiplication number sentence in this family? Change
your stacks to show the other number sentence.” He should build a stack of
seven and build four in all.

“Write this number sentence below the first one.”
“Break up all your stacks. How many cubes should you have?” “Twenty-eight
cubes.”

“What two division problems can you make in this family with your cubes?”
“I can make groups of four and groups of seven.”

Have him do that and record the number sentences and write the numbers in the
‘house’ also.

Many students find it helpful to color code each position in the number sentence
and stay with that color scheme. If your student did Families of Facts in Patterns in
Arithmetic: Book 2, the color pattern used was yellow + blue = green. In that case,
translucent colored chips were used to add and subtract the colors. In Division:
Booklet 1, a similar color scheme was used. Try purple for the dividend, blue for
the divisor and red for the quotient. Have him color in the circles to match the po-
sitions of the numbers so he can see the pattern more easily. The colors will show
him that the color pattern never changes even when the numbers change.

Families of Facts - Worksheets 2 and 3, pages 8 and 9 Do not assign him to do all
three worksheets in one day. Space them out over three days, doing one each day.

Be sure he does the ‘Make your own’ problems.

Use the ‘Make your own’ on Families of Facts - Worksheet 3 as an assessment. The

Understanding problems below are an assessment of his understanding of the meanings of the posi-

tions of the numbers when they are written in the ‘house’ format.

If he shows uncertainty on the bottom problems, have him build the problems with
Unifix cubes or with rods. Help him if needed. This concept will be worked on in
Missing Numbers.

Patterns in Arithmetic: Division - Booklet 2 Families of Facts
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Purpose

Prerequisites
Materials

Lesson

Worksheets

Monkeys on the Roof: Review

The purpose of this lesson is to develop a physical model of partitioning a division
problem using the division symbol (querel): l

This is the 'Guzzinda' method.*

Number Sentence: Review

Monkeys on the Roof - Worksheets 1 - 5 pages 1 - 5 which are located in the
Addendum at the back of this book after page 56.

Unifix cubes

Scissors

Paste

Begin with a few division number sentences such as 12+ 3 =___ . Have the student
solve the problem with blocks or prove the answers with blocks. Test for
understanding of a division sentence.

"What question does 12 +3=__ ask?" "How many groups of three are there
in twelve."

"Which numeral tells you how many blocks to start with?" "The twelve."

""What does the three tell you?" "The size of the group I am going to make."
""What is the answer?'" "Four."

"Four what?" Or, ""What does the four stand for?'" "Four groups of three (in
twelve)."

Then take out fifteen blocks and, slowly, make groups of five. While you are doing
that, ask, ""What problem am I doing?" "Fifteen divided by five." Do several
problems like this. Then have each student take the teacher’s place and the other
students identify the problem they are doing.

The worksheets use a story to demonstrate the use of the division symbol: I

Monkeys on the Roof - Worksheets 1 - 5

It is essential that you do not skimp on time in this lesson. This concept seems easy
and the lesson proceeds smoothly for most students. But an incomplete under-
standing of what the numbers in a division problem actually mean (number you
start with, number of groups, or size of group) leads to major conceptual problems
later. The mental picture formed in this lesson will be drawn on again and again
when you are working with long or difficult problems. It will be important later,
when the students have dropped the physical manipulation of the blocks, to review
this lesson now and then. It is very easy for students to write numbers on
worksheets and forget what the numbers mean.

*Partitioning (Goes Into or Guzzinda): You have twelve cookies. You want to
give each of your friends two cookies. How many friends can you give cookies to?
The number sentence is 12 +2 =6. This is also called 'goes zin da'. Asintwo 'goes
zin da’' twelve how many times?

Monkeys on the Roof: Review Patterns in Arithmetic: Division: Booklet 2
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Purpose

Prerequisites

Materials

Warm Up

Missing Numbers

The purpose of this lesson is to strengthen the concept of the relationships between
the dividend, the divisor and the quotient in a division problem. In the problems
one of the three components is missing. The problems are given in both number
sentence form and the ‘house’ form. This is a difficult lesson for many students.

Previous lessons

Missing Numbers: Worksheets 1 - 4, pages 10 - 13
Unifix cubes

Post-it Notes

Crayons

Do a now familiar Monkeys on the Roof problem. “There are thirty-two baby
monkeys in the house (dividend). The cages hold four monkeys (divisor). How
many cages are on the roof (quotient)?”” Tell the story and have the student
manipulate the cubes. Remind her of the names of the numbers: the dividend, the
number of monkeys in the house; the divisor, the zookeeper’s cages; and the quo-
tient, the number of cages on the roof.

Now change the story. “One night a zookeeper was walking home from work.
To his astonishment there were cages on the roof of a house! Someone had
forgotten to pick up the monkeys! Fortunately there were no poor monkeys
hanging onto balloons in the dark sky. He quickly counted the cages. He saw
there were nine cages on the roof. Each cage held four monkeys. How many
monkeys had been in the house that day?”’

Write this on a piece of paper or a board. Draw a house around the missing number.
+ 4 monkeys per cage = 9 cages.

“If there are nine cages with four monkeys in each cage, how many monkeys
were in the house to begin with?”> Have her build the nine cages with four cubes
in each cage.

If she says, “I don’t have to build it. I already know there were thirty-six monkeys
in the house.”

Ask her, “How do you know this?”” “Because nine times four is thirty-six.” If she
can do this, have her fill in the missing number on the paper, write the four number
sentences that belong to this group of three numbers, and let her finish the work-

oo baveherouid, B AAAAAAY
:

Have her fill in the missing number (36 + 4 = 9) and write the Family of Facts that
fit with these three numbers. Give another problem of the same type and repeat the

Patterns in Arithmetic: Division - Booklet 2 Missing Numbers
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same process.
“What number sentence goes with this problem?” Two possible answers:
“4x9=36"0r“36+4=9."

Lesson “What are the number sentences that go with this family of facts?”
Part 1 “4%x9=36,9%4=36,36+4=9and36+9=4"
“Which number sentence gives you the answer thirty-six?”
“4x90r9x4.”
The number sentence that matches this storyis ____+4=09.

Give Missing Numbers - Worksheet 1, page 9. Here’s the story: One night a zoo-

keeper was walking home from work. To his astonishment there were cages

on the roof of a house! Someone had forgotten to pick up the monkeys! He

saw there were three cages on the roof. Each cage held four monkeys. How
EEE many monkeys had been in the house that day?”

Have her draw a little house around the first circle and color in the circle with the
color you used for the dividend. How many monkeys were in the house is the
question.

Note Don’t tell her to just multiply the three times the four. It is important that she con-
structs this idea herself. This concept is a foundation for solving equations in alge-
bra. It is not an easy concept for most students. Continue with this conversation.

“What size cages are they in?” “Cages with four monkeys in each cage.” Make
)a cage of four monkeys with the Unifix Cubes.

“This is the divisor. Color it in with the divisor color.”
“How many cages were there on the roof?” “Three.” Build three cages. This
is the quotient.
“How many monkeys must have been in the house then?” “Twelve.”
.)““Write the number 12 in the first circle.”

“List all the number sentences for this family.” “3x4=12,4x3=12,12+3

=4and 12+4=3"
“Which one of these number sentences could you use to get twelve for an an-
swer to solve the problem you had?” “4x3=120r3 x4 =12"

EEEE

Repeat this process for one or two more of these problems and then let her finish
the page on her own. Allow her to build with the cubes to solve the problems.
Notice if she is using the multiplication number sentence to find the answer. This
indicates understanding if she constructed it herself.

Lesson Next story:

Part 2 “The next day the head zookeeper got a call from a zookeeper at a house. This
is what she heard. ‘I have twenty-eight monkeys in this house. Please send
seven cages right away!> Then the caller’s cell phone died. What size cages
does should the head zookeeper send to the house?”’

Missing Numbers Patterns in Arithmetic: Division - Booklet 2
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Hint

Test for
Understanding

Patterns in Arithmetic: Division - Booklet 2
Parent/Teacher Guide

Draw a house. The caller said there were twenty-eight monkeys in the house. Put
the twenty-eight inside the house. The caller said he needed seven cages, so he will
have seven cages on the roof. Put a 7 on the roof.

7

oooo 0ood g
OoOooooooo
oooooooon 00

“Wait! He didn’t say what size cage. How do we figure this out?”

Wait to see if she can figure this one out. Most students will need to build this. To
do this, she needs to realize that she needs to make seven groups. Many students
will make groups of seven. That is not what the zookeeper asked for. He asked for
seven cages. She will then most likely rearrange the groups into groups of four.
This problem is a head twister. Let her struggle with it a bit.

“Which number is missing?” “The size of the cage, the divisor.”

“What do you know?” “That there are twenty-eight monkeys and I need seven
cages.”

Offer a Post-it Note to act as a place holder for a cage. Let her distribute the cubes
onto the Post-its. She will see there will be four on each note. So the cage must
be a four monkey cage.

The number sentence that matches this story is 28 + =7.

Missing Numbers: Worksheets 2 - 4, pages 11 - 13. Worksheet 2 mixes up all three
types of problems in the same format: ___+5=3, 12+4=___ ,and 18+ ___=
6. Worksheets 3 and 4 have the standard division format with a querel. |

Give these five problems orally or in writing. See if the student can calculate the

answers. The problems are easy enough to see the student do them in her head, or
at least use the division workboard independently.

16+ =38 Division Workboard

. +5=3

20+____ =5

9+3 = __

___+2=10

Missing Numbers
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Purpose

Prerequisites

Materials

Lesson
Session 1

Worksheet

Breaking Up: Manipulative

The purpose of this lesson is to develop a physical model of the Distributive
Property as it applies to division.

Understanding of multiplication and the Distributive Property in multiplication
(Patterns in Arithmetic: Multiplication - Booklet 2), basic division and division
with remainders (Patterns in Arithmetic: Division - Booklet 1).

Breaking Up: Manipulative - Worksheets 1 - 4, pages 14 - 17
Tiles (preferred) or cube blocks

Colored pencils or fine tip markers

Paper

Have the student take out twelve blocks. "How many groups of three are in
twelve?"

He will make four groups of three.

Then have him take twelve blocks and arrange them into a group of nine and a
group of three. It is helpful if the nine blocks are all one color and the three blocks
are another color.

EEEEBEEBEEHE ooo
g 3
"Do you still have twelve blocks?" "Yes."

"How many groups of three were there in twelve?"" "Four."
"How have we broken up the twelve?'' "Into a nine and a three."

""How many groups of three are there in the nine?" "Three."
""Show it with the blocks."

HEE S EEH B BB three groups of three

""How many groups of three are there in the three?"" "One."

""'Show it with the blocks."
OO0 one group of three

""Do you still have four groups of three?'" "Yes."

BEEHE HEE BEEE ooo four groups of three

Now have them arrange the twelve blocks into two groups of six. Use a different
color for each group.

Illﬁl!! ooogoon
""Do you still have twelve blocl?s?" "Yes."
"How many groups of three are in the first group of six blocks?" "Two."
"How many groups of three are in the second group of six blocks?"" " Two."
Breaking Up: Manipulatives - Worksheet 1, page 14 This worksheet shows
pictures of the problems that were just done. When the studentlooks at the pictures,

repeat the questions you used with the blocks. Have him draw in the answers, the
groups of three, as shown below. Have the student use colored pencils or markers

Breaking Up: Manipulative Patterns in Arithmetic: Division: Booklet 2

Parent/Teacher Guide



to draw the answers. Try to have the drawings done in the same color as the blocks

he used.
EEEE HEE o . HHE oo
1. BEEB 59 BHE O B E 0o
HEEEE EEE + O EE + OO
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""What pattern do you notice?' or “What pattern do you see in the answers?"'
"That the answers are always the same."”

Say inmock protest, ""But how can that be? The twelve was broken up differently
each time." He will probably say something such as, "Because you always had
twelve blocks and you always made groups of three."

Now have him show how many groups of four there are in twelve.
He will show three groups of four.

Have him arrange twelve blocks into a group of eight and a group of four. Use
different colors for each group.

IIH!BEHII DDqDD
"Do you still have twelve blocks? "Yes."
""How many groups of four were there in twelve?'" "Three."
"How have we broken up the twelve?"' "Into an eight and a four."

""How many groups of four are there in the eight?"" " Two." Have him show it
with the blocks.

EEEE BEEE twogroups of four

""How many groups of four are there in the four?" "One." Have him show it
with the blocks.

OOO0O  one group of four
"Do you still have three groups of four?" "Yes."
EEER EEEB OooOoOO  three groups of four

Have him do problems 4 and 5 on Student Worksheet 1, page 14. Then have him try
arranging the blocks like the picture in problem 6. The picture shows the twelve
broken up into three groups with four blocks in each group. Then have him do the
problem. From each group of blocks, the student will make one group of four. The
completed problems are shown below.

HEE ] 0 2 O 3
B 5. BE 2 s ® B O
“ EEE EE ‘0O cﬁ‘ + 0+ B
[ 1]
& II.- -- ] II.H DE] B|EE DD ]
el L . mE B [ EE ]
& BgE = ot & oH @
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"What patterns do you see in the answers?"" "The answers are all the same. There
are always three groups of four."

Now have him take out eighteen blocks. Have him show how many groups of three there
are in eighteen. They will make six groups of three.

Have him arrange eighteen blocks into a group of six, a group of nine, and a group of
three. Use different colors for each group.

"Do you still have eighteen blocks?" "Yes."

""How is the eighteen broken up?" "Into six, nine, and three."

"How many groups of three are in the six?"" "Two." Have him show it with the
blocks.

"How many groups of three are in the nine?'"" "Three." Have him show it with the
blocks.

"How many groups of three are in the three?'"" "One." Have him show it with the
blocks.

""How many groups of three are there altogether?" "Six."

"Does that agree with what you got when you made groups of three with the
eighteen blocks the first time?" "Yes."

This time break the eighteen up into a group of twelve and a group of six. Repeat the
same questions as above. Then have him do problems 7, 8, 9, and 10 on the worksheet.

EEEEEE 8. BE OO0 |
BEEEHBE EE ., OO0 ., O
EEEEEE H E 000 |
OpE B BB B, L 0o =
O g™ = HE Hg B O
B2 ¥ e gm gE Bge 0000 oo
HHE HE 10, EmH HHE
EEEE + oo EEE + OOo0
B EE E oo BlEE B oo
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B B B oun B R
EE B 0 Blm 8y oo

The completed problems will look like this. Call their attention to the answers. Ask
him what pattern does he see. The answers are all the same even though the eighteen
was broken up differently each time.

Session 2 Give Breaking Up: Manipulatives - Worksheet 2, page 15, and the tiles or blocks. Have

him look at the picture in problem 1. Ask him to build that problem with the blocks.
He will take out sixteen blocks and make groups of two. He will get eight groups of two.
The entire problem is already drawn on the worksheet. Next to the block picture is an
arrow pointing to the number representation of the same problem. Have him answer the
question, ""What does the eight stand for?" "Eight groups of two."

Thenhave him build and solve problem 2. The problem is 16 +2 arranged in anew way.
(Don’t tell him what to do. See if he can do it alone before you give any assistance.)

Breaking Up: Manipulative Patterns in Arithmetic: Division: Booklet 2
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The picture shows the sixteen blocks arranged into a group of four and a group of
twelve. He should solve the problem and record the answer in the same way he did
in Session 1. Next to the picture is the number representation of the problem. Some
of the numbers are put in for him. He should enter the numbers that express the
answer. The completed problem will look like this:

. B8 . BAEARR A . 6.9
H @HE OopgO
H —_—

=T oo LA

Have him complete the rest of this worksheet and Breaking Up: Manipulative -
Worksheet 3, page 16. Have him build each problem, make the groups indicated by
the picture of the divisor, and draw the picture of the answer. Then he should show
the problem with the numbers. He simply counts the blocks in the pictures and writes
the number in the same position as the block pictures appear.

The completed problems will look like this:
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Worksheets Give Breaking Up: Manipulative - Worksheet 4, page 17.

Patterns in Arithmetic: Division: Booklet 2 Breaking Up: Manipulative
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Breaking Up: Remainders

Purpose The purpose of this lesson is to investigate what happens if non-multiples are used to
break up the dividend.

Prerequisites Breaking Up: Manipulative

Materials Breaking Up: Manipulative - Worksheet 2, page 15 (for review)
Breaking Up: Remainders - Worksheets 1 - 5, pages 18 - 22
Tiles (preferred) or cube blocks
Colored pencils or fine tip markers

Warm Up Have the student take out sixteen blocks and Breaking Up: Manipulative - Worksheet
2, page 15.

"What happens when you break up the number that you are dividing? Is that an
‘OK’ thing to do?" "Yes. The way you break up a problem does not change the
answer."

Look at problems 2 and 3 on Breaking Up: Manipulative - Worksheet 2.

"' Are there any numbers used in the breaking up that two can not go into evenly?"
" No, two goes evenly into four, eight and twelve, the numbers used to break up the
problems."

"What would happen if two wouldn't go evenly into a number?'" Encourage
discussion.

Lesson Give Breaking Up: Remainders - Worksheet 1, page 18.

Session 1
""Look at problem 1 on page 18. Does two go evenly into nine or seven?" "No."

""Let's try using a nine and a seven to break up the sixteen.' The answers will vary;
most students will say they are unsure what will happen whether or not the answer will
still come out to be eight.

Have a student take out nine blocks of one color and seven of another color. "Make
groups of two from the nine blocks." He will get four groups of two with one block
left over.

Then have him make groups of two from the seven blocks. He will get three groups
of two with one block left over. The blocks will look like the second picture in the
illustration on the next page.

""How many groups of two do you have?" " Seven." (Some will anticipate the next
question and say eight.)

"But I thought there were eight groups of two in sixteen. Where is the other group
of two?" "In the remainders or blocks left over. The two remaining blocks are put
together to make the eighth group of two." Neat, isn’t it? See the third picture in the
illustration on the next page.

If the student noticed on his own that there were still eight groups of two, say, ""Show
me the last group of two. Where does it come from? How do you think you could
record this kind of problem?"

Let him think of ways. He may come up with a perfectly satisfactory way. The way
we found worked the best was as follows. On the next page are the pictures and the
number recordings of the problem above.
Breaking Up: Remainders Patterns in Arithmetic: Division: Booklet 2
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Student does this with the blocks. Then writes this on the paper:

Makes 16 with a group of
9 and a group of 7 blocks. 2 [E

B B e % Mo

- . 7 =
ag”
2 g

Makes groups of 2. L{ + 3 = 7
then
209 + 7

5

H
g
=

=

Makes a new group of 2 ¢l 7 L
from the keftover blocks.g (__{ + 3 — —
then

= 2 9 4 y,

It is important to have the student record the total remainder (7 r 2) before making
the additional group of two from it. This prevents the confusion of the number of
groups made and the remainder. If a student writes 9 as the answer, there is confusion
between the quotient and the remainder.

Finish the session with Breaking Up: Manipulative - Worksheet 1. Problem 1 on the
worksheet is the same problem done in the lesson. You may want to do several
problems with him until you are satisfied he can proceed alone. There are a few
problems in which the student breaks up the dividend his own way. If you notice a
student taking pains to find numbers to use in the dividend that will not have any
remainders, ask him why he is doing that. The student who replies, “Because it’s
easier that way,” has made a major discovery. It is true that you can break up the
dividend in any way you choose, but some ways are easier to work with than others.

Give Breaking Up: Remainders - Worksheet 2, page 19 to complete on his own.

The completed problems will look like this:

ri k1 _r2 r2 rl r3
2 + 5 = ? =8 2 + 3 = 5 = B
2| 5 411 3| 8 +10
re ri  r3 r r3 r4
4 1 +4 =5 =6 Bl 2 +2 =4 =5
1r2 2r2 4r4 5 Problems 5, 8, and 9 are
' * r1=% = created by the student.
4| 6 +10 + 4 Expansions will vary.
Patterns in Arithmetic: Division: Booklet 2 Breaking Up: Remainders
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Some students will need a week or so of practicing this material before going on
to Session 2.

Give problems that come out evenly with no remainders in the final quotient. You
can have the student give himself the problems if he uses a multiplication facts
chart and chooses his dividends from the numbers in the same row as the divisor
he plans to use. It doesn’t matter if he gets the final answer from the chart, he still
has to break up the numbers and solve the problem in several different ways.
Knowing what the final answer should be will not hinder the practice at all. Have
him use only divisors under six and dividends under fifty. Use the Practice Sheet.

Session 2 This session introduces problems with remainders in the final quotient.
Goover Breaking Up: Remainders - Worksheet 2, page 19, to make sure itis done
correctly. Have the student compare his solutions to problem 8. The dividends
will not be broken up the same way, but the answers should all match.

"Why do the answers come out the same even though you broke them up
differently?'' "Because if you do not change the divisor or the dividend, the

answer has to be the same every time. Twenty divided by four is always five no
matter how you do the problem."

""What if you do the same problem two ways and the answers don’t
_ match, then what?" "You need to do the problems again because you made
a mistake somewhere."

Now give Breaking Up: Remainders - Worksheet 3, page 20. Have him try
problem 1,19+4=__ . Havehim make groups of four from the nineteen blocks
so he knows what the answer is supposed to be. Then build the problem as it is
shown in the picture. Then have him write in the quotients in the Record section.
In this problem the total remainder will be three, not enough to make another

group of four.
See the illustration that follows:
Make 19 this way. ‘ Record
B B B o a[19 . 4 =
o ‘L =
- 4 | B+ 8+ 5

Now arrange the blocks in each set into groups of 4.

The students will do this with the blocks.
/ 1 e 2 =
B o 4|6 +8+ 5

B B i B

Watch quietly to see what he does. When he is finished or if he is having trouble
ask, ""What happens if the total remainder is too small to make another
group of four?" "You leave it as a remainder."

"What is the total remainder here?'" "Three."

Now try problem 2 on Worksheet 3, page 20. Have him build it as it is shown on
the worksheet. Let him play with it. Watch and see what he does. There are two
new complications to face in this problem. First is the division of four into three.
He may or may not have encountered this in the lesson on remainders. The
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solution to this difficulty is to record the answer as O groups of four with a remainder
of three or O r 3.

If he has trouble, ask, ""How many groups of four can you make with three
blocks?'" He will almost certainly say, "None."

""How is none written in math language?' "0."

"What then do you do with the three blocks left over?' '"Record as a remainder
of three." :

The second new situation is that the total remainder will be seven. This is enough to
make one more group of four but not enough for a second group (of four). The solution
here is to make one more group of four and leave a remainder of three. This changes
the answer from three groups of four with a remainder of seven (3 r 7) to four groups
of four with a remainder of three (4 r 3).

It sounds more complicated than it is. A student will see rlght away what to do with
the remainder of seven if he is using blocks. If he doesn’t see the solution after several
minutes of pondering it or if he leaves the answer as 3 r 7, ask, '"Can you make
another group of four from the remainder?"

See the illustration that follows. Have him record it like this:

Problem 2

Now break up the 19 this way.

B B BmE O 4 +5+54+

B B B m | E+5+5+3

B 07 e u

Make groups of 4 again. £+ ay oo UL
| +1 +1 +0=3

o -

2w 2 & T 4]5+5+5+3

BB m@ O

Putting the remainders together we get... N" o R

B B H | +l + | +0—5

2 | s

B B B 4I B+5+5+3

Have him complete Breaking Up: Remainders - Worksheets 4 and 5. Worksheet 5
drops the use of blocks and pictures. If difficulty arises, have the student use the
blocks. He will drop the use of the blocks when he isready. The completed problems
on Worksheet 4 will look like this. Problems 1 and 2 are shown above.

re r2 r4 r3 r1 r4 r8 r3

3+2+1=6=7" 1+2+1=4=5

3lav8+s 5|8 +11+

r3 r3
2+ 2+ 1+¢0= =5
Problems 3, 5, 8, and 9 are created
S(10+10+ 5 +3 by the student. Expansions will vary.
Patterns in Arithmetic: Division: Booklet 2 Breaking Up: Remainders
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The student should practice doing these kinds of divisions regularly until he reaches
the lesson on Breaking Up Division: Recording. Allow him to use blocks if he needs
them. Four problems done three ways each is enough for one week’s practice. Use
the Breaking Up: Remainders - Practice Sheet on the following page.

Keep the dividends in the practice problems below fifty and the divisors below six.
Have the student make up four problems to do. This is important because it teaches
the student that there is nothing magic about making up problems. It gives him power
over his work. You will need a practice sheet for each two problems. The student
should write the problem at the top of the page where it says, “My problem for today
is....”

Have him write a word problem that goes with the problem of the day.

Students enjoy using a calculator to check their own work.

Notes If you have a large group and time for checking is a problem, have four students make
up one problem each. The students in the group can take turns giving the problems
of the week. Then everyone is doing the same problems.

Another way to deal with the checking problem in a very large group is to have four
students write one problem each Since each problem s to be done three ways, twelve
additional students can then break up the dividend for one problem each. These could
then be written on a practice sheet and copied for the whole class. This way all the
answers will be identical and easily checked. This method is not the best way but is
better than not doing the practice at all for lack of teacher checking time.

If you use cooperative learning groups, you can have each group make up their four
problems, solve them independently, and have the work checked by the group
members.

Students are capable of checking each other’s work if you teach them how.

Teach them to check by working backwards. First the checker looks to see if the
answer is correct, Ifitis, hecirclesit. (Evenif the answer given is correct, he should
go through all the checking steps. Often the answer will be correct, but some of the
work in the problem may not be. This is especially true for the second and third
solving of a problem. Since he knows that the answer is the same as the first problem,
there is a tendency to get sloppy on the later problems and just write in the correct
answer.) If the answer is incorrect, then he goes through the steps with the person
who made the error to find where the error occurred.

After checking the final answer, he checks the addition of the numbers in the
quotient, including the remainders, followed by checking the addition in the
dividend. Finally, he checks the divisions. He lightly circles all the correct work as
he checks. He then signs the paper at the bottom. An error on any step should be
corrected. '

In one class, the students did two problems per week and then checked another
person’s problems as part of their weekly work. Sometimes, they were allowed to
use a calculator to do the checking. Accurate checking was rewarded with ample
praise.

Breaking Up: Remainders Patterns in Arithmetic: Division: Booklet 2
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Breaking Up: Remainders - Practice Sheet Date

Solve each problem three ways. If you get stuck, take out blocks.

Problem 1 My problem today is ._.___l S

+ + =
+ +
+ + —
+ +
Break it up
into four + + + =
numbers —
this time. I + o+ o

Do ALL the answers match?

Problem2 My problem today is .__.....l —

+ + —
+ +
+ + =
+ +
Break it up
into four + + + =
numbers —
this time. + + +

Do ALL the answers to problem 2 match?

Patterns in Arithmetic: Division: Booklet 2
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Purpose

Prerequisites

Materials

Warm Up

Lesson
Session 1

Breaking Up: Recording

32

Breaking Up: Recording

The purpose of this lesson is to investigate the results of breaking up the dividend
into multiples of the divisor.

Breaking Up: Manipulative and Breaking Up: Remainders, recent practice on the
types of problems done in both lessons

Breaking Up: Recording - Workboard, pages 23 - 26 or a large piece of paper with
three or four adjacent circles drawn on it (one for each student)
Unifix cubes (preferred), or any type of counter

"Solve 38 - 4 two different ways." Have counters available. Look for uses of
tens and ones or use of multiples of the divisor in the expansions. These would
indicate that the student is finding systematic, easier ways to do the problems. If
any difficulties are noted, remediate them before proceeding. Review lessons in
Breaking Up: Manipulative and Breaking Up: Remainders.

Have the student bring a box with fifty-six counters in it to the lesson.
Write the problem 56 + 4 on a piece of paper or the board. '"What question is this
problem asking?'" "How many groups of four are in fifty-six."

"Guess and record how many groups of four are in fifty-six."

"This is a larger number than you have divided before. How could you find
the answer to this problem?" Accept any method she suggests.

She may or may not want to use the counters. Have the papers with the circles on
them on the table.

If in a group, have all the students work on the problem individually. Encourage
them to share ideas or get help from each other.

Many students will use the counters by arranging them into groups of four and
counting the groups. Some students will grab handfuls of counters and place them
on the circle papers like they did in Breaking Up: Manipulative. Other students
will break up the fifty-six and do the problem on paper. If they do it on paper, have
them build it with the counters to check their work. When they have finished

discuss their solutions.

OO0
Ask her to do the problem again this way:
Have the student place the fifty-six counters on the table. Giveher apiece of paper

with three or four large circles on it. Have her place the counters into the circles
any way she chooses.

Example:

Patterns in Arithmetic: Division: Booklet 2
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"Count how many counters are in each circle." The teacher records those
numbers on a piece of paper.

]
I

+ + +

Example: 41 46 + 14 + 10 + 16

"' Arrange the counters in each circle into groups of four." The student counts
up the number of groups of four and the number of leftover counters in each circle.
The teacher records what the student reports.

xinin]x]

oooo

ooon
oo

Example:

The student counts up the total number of groups of four in all the circles and the total
number of remaindered counters. The teacher records:

R2 R2 RZ _R2 r4
4+3+2+4== 4+3+2+4=13=

41 16 + 14 + 10 + 16 41 16 + 14 + 10 + 16

Finally, any remaindered counters will be groupéd into sets of four. The new total
number of fours are recorded by the teacher.

RZ R2 R4
4 3 2 4 _13.14

+ + +

4116 + 14 + 10 + 16

Repeat the same problem three or four times using the same procedure but with
different arrangements of the counters in the circles.

The third time around ask the student if she thinks she could record the problem. If
in a group, have one student manipulate and another record. A few students will not
be ready to record yet. That is fine. Continue to record for them until they feel
comfortable doing it themselves.

""Explain why the answers to the different problems are the same." "Because you
always had fifty-six blocks and they were grouped into fours every time. How you
break them up does not change the answer."

""Solve 68 +4 three different ways. Record how you solved each way." Youmay
want to have her do this as independent work or continue to work with you at the table.
What choice you make here will depend on the level of understanding. Save this
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Parent/Teacher Guide ' 33



. paper to bring to Session 2.

The student can drop the use of the counters if she wishes to. Have her use the
counters to check one of the problems. If a student is having difficulty, work with
her until she feels comfortable working alone.” If the difficulty is major, change to
smaller dividends.

Repeat the session using these problems: 65 + 5 and 80 + 5, each done three ways.
Repeat a third time using 78 + 6 and 84 + 6.

Session 2

Materials Breaking Up: Recording Workboard
The paper she used to record the solutions to 68 + 4.
Sixty-eight counters for the lesson
Scratch paper

Check over the division problems done independently. If in a group, have the
students share the different ways they found the answers.

Using the counters, ask the student to build a number that can be divided into groups
of four with no remainders (left overs). If she builds a number greater than four, have
her demonstrate that the number can be divided into groups of four.

"On the same paper you used to solve 68 + 4 (in the previous session), list the
ten numbers between one and forty that can be arranged into groups of four
with no remainders.”" Some will think of using the four times table, some will not.
Allow her time to find the numbers with the counters. Have her watch for patterns
that will allow her to predict the numbers.

Answer. 4, 8, 12, 16, 20, 24, 28, 32, 36 and 40.

"Do you recognize this group of numbers?"" "It's the four times table."

If more than thirtybminutes are taken with this list making, stop here and continue
the next day.

"Solve 68 + 4 one more time but this time with the constraint that when
breaking up the sixty-eight there are no remainders anywhere in the problem."
In order to satisfy this constraint, the student must use multiples of four to break up
the sixty-eight.

Do not tell her to use the list of numbers on the paper. See if she figures that out
alone. Give her time to fiddle around and try a few numbers to see what happens.
Do not intervene unless the student asks for help or is becoming very frustrated.

If she has trouble, tell her to use the counters and the circle paper. Have her place
the sixty-eight counters in the circles so that the counters in each circle can be
grouped into even sets of four with no remainders. Have her use the list. When this

Breaking Up: Recording Patterns in Arithmetic: Division: Booklet 2
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is done, she can arrange the counters in each circle into groups of four and count up
the total. Then have her try to record the work if she feels she can. If she does not
feel she can, you record what she manipulates as was done in the first session of this

_ lesson.

Some students will be able to solve the problems without any counters at all. If you
are working with a group, pair up students who are having difficulty with ones who
can work symbolically. Have this second student record what the first student does.

Give anew problem. Have the student solve 64 +4 two different ways using the new
rule. Have her compare her answers to the answers she got for the same problem in

the first session.

Below are three examples of how the problems might be done.

+ 4 + 5 =16
g ggg + 16 + 20
[} [ e Ry |

g 4\16+12+12+24
[m]
4,4 ,4 .4 .16
o
g 41 16 + 16 + 16 + 16
Repeat this session a second time using groupings of five. Have her list the ten
numbers between one and fifty that can be evenly divided by five. Give these
problems: 65 + 5 and 80 + 5.
Repeat a third time using groupings of six. List the numbers from one to sixty that
are evenly divisible by six. Give 78 + 6 and 84 + 6.
Session 3 ~ Give the student Breaking Up: Recording - Worksheet 1, page 27.
Worksh Do Worksheet 1 together. If she has difficulty, continue working together. If no
orksheet problems arise, she can complete Breaking Up: Recording - Worksheet 2 - 3, pages
28 and 29, independently.
Patterns in Arithmetic: Division: Booklet 2 Breaking Up: Recording
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Test for Breaking Up: Test for Understanding - Worksheets 1 and 2, pages 31 and 32

Understanding Breaking Up: Test for Understanding - Worksheet 1. You can do the test questions

on the first page without the worksheet if you wish. This works well in a tutorial
setting. If you are working with alarge group, use the worksheets. Students may need
clarification of the instructions.

In problem 1, the student is asked to identify how the twelve is broken up. In problem
a, it is broken up into 6 + 6, in problem b, 9 + 3 and in problemc, 3 + 6 + 3.

In problem 2, the student is asked to identify the number of groups of three there are
in each of the sections the twelve was broken up into. In problem d, both sections
have two groups of three. In problem e, the first section has three groups of three
and the second section has one group of three. In problem f, the first section has one

group of three, the second two groups of three, and the third section one group of
three.

In problem 3, the student is asked to give the total number of groups of three there
were for each of the three problems in part 2. All three problems have four groups
of three. The student must notice this and explain why it makes sense that all three
should have the same answer.

The representation used here, one of the twelve blocks in a rectangular array that is
simply separated in different ways, makes it easier for the student to see why the
answer is always the same. There are always four groups of three because there are
always twelve blocks. The fact that you change the arrangement of the blocks does
not change the number of groups of three it has in it. It is important that the student
clearly understands this. On this understanding will be based his freedom to tinker
with the arrangements of the dividends. Later this tinkering will help him find ways
to make the division of large numbers easier.

Breaking Up: Test for Understanding - Worksheet 2 tests the student’s understanding
of the procedure of division by breaking up. It asks him to spot errors in problems
and explain what is wrong with the problem.

In problem 4, the expanded dividend (the broken up dividend) should have totaled
to twenty-four, not twenty-seven. Theerror is in the original expansion of the twenty-
four.

In problem 5, the error is in the division of the four into the twelve. The small quotient
should be three, not four. The final quotient should be five, not six.

In problem 6, there is an error in the calculation of the remainder in the second
number. Eight divided by threeis 2r2,not2r 1. The correct answer is 6, not 51 2.

In problem 7, the remainder of three was added to the four (four groups of three) to
give an answer of seven groups of three. The answer should be five groups of three.
The remainder of three should be made into one additional group of three. That one
group of three is added to the four groups of three already recorded. The correct
answer is to add four and the one to get the correct answer of five. The five refers
to five groups of three. See the graphic below.

R R1 R
1 2 +1 +0 =4=4+1=5
3] 4+ 7 + 3 +1
Breaking Up: Recording Patterns in Arithmetic: Division: Booklet 2
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Purpose

Prerequisites

Materials

Warm Up

Lesson

Breaking Up with Cuisenaire Rods

The purpose of this lesson is to strengthen the understanding of the relationship
between multiplication and division. The lesson uses the same format as the les-
sons in Multiplication: Booklet 2 substituting the break up of the number to be
multiplied, shown on the top row of the array, as the quotient. It also substitutes the
products of the little multiplication problems with the dividend. If the student did
not do Multiplication: Booklet 2, you may want to skip this lesson.

Previous lessons and Multiplication: Booklet 2

Breaking Up with Cuisenaire Rods, Worksheets 1 - 4, pages 37 - 40, and Show You
Know, page 41

Cuisenaire Rods

Crayons and one index card

If you still have Multiplication: Booklet 2, take it out and review the early lessons
on breaking up using Arrays. The problems will look like the one at the top of
Breaking Up with Cuisenaire Rods - Worksheet 1. Also, allow her to freely explore
with the rods before beginning the lesson. Review the value of each color by mak-
ing a stair of increasing lengths from one centimeter to ten centimeters.

Begin with Breaking Up with Cuisenaire Rods - Worksheet 1. Review the Distribu-
tive Property of multiplication as shown in the top graphic.

Cover the entire graphic with the index card leaving only the top row of numbers
showing. Review the meaning of the top line. It is an equality. The left side of the
equation says 12 x 3 =. The right side of the equation says = (4 + 5+ 3) x 3.

“Is 12 x 3 equal to (4 + 5 + 3) x 3? How can you tell without calculating the
answers to both sides?”” “Yes, they are equal. You can tell because (4 +5+3 ) is
the same as twelve. Itis just broken up, so both sides say 12 x 3.”

“What is the same on both sides of the equal sign?””> “The x3.”

Place an index card over the lower two rows of the array, the large grid. Place the
rods that match each section onto the paper. The first one is purple, the second
yellow, and the third light green. Have her move the rods upwards and color each
section to match the color of the rods.

“Is the rod train of purple, yellow, and light green equal to twelve centime-
ters?” “Yes.”

““So we have the twelve broken up into 4 + 5 + 3. How many times are we add-
ing twelve? Or, how many rows of twelve do you see?”” “Three.”

Color each section to match the color of the rod at the top.
12x3= 4 + 5 +3) x3

12x3=  (@4x3)+ (5x3) +Bx3)
12x3= 12 + 15 + 9
12x3 = 36

Patterns in Arithmetic: Division - Booklet 2 Breaking Up with Cuisenaire Rods
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Practice
Worksheets

Test for

“In the second row of numbers under the picture, it says:

12x3=(4x3)+ (5x3) + (3 x 3). Where is the 4 x 3 in the picture?” “The three
purple rods is 4 x 3.” Repeat for each color.

“How do you get the answer?” “You add all the answers of the little multiplica-
tion problems. You add 12 + 15 + 9 to get 36.”

Read the paragraph in the middle of the page.

“When we do division, we start with the answers to the little multiplication
problems. Color in the section with the twelve purple. Color in the section
with the fifteen yellow, and the one with the nine light green. Notice that it
looks just like the multiplication problem above.”

“What we are looking for in a division problem is what were the numbers in
the very top line. We are starting with the thirty-six squares in columns of
three. What we are looking for is the twelve. We want to find out what was in
that top line.” Point to the numbers in the boxes, the 4, the 5, and the 3. “These
numbers are what we are looking for. We are just working backwards from
the problem we did at the top.”

In the problem at the bottom, have her count over six squares and draw a line all
the way down.

“In big numbers, write the number of how many squares are in this little ar-
ray?” “Eighteen.” Have her write 18.

“What color rod fits on this part of the array?” “Dark green.”

“Color this first array dark green.” Wait for her to do this. “What number goes
in the box above the line? “Six.” 6] + [+ 0O =

L
i

“Count over four squares now and draw another line. What color rod fits
here?” “The purple.” Wait for her to color it in.

“What number goes in the top box?” “Four.”

“What color rod fits in the last spot?”’ “The red.” Wait for her to color it in.
“What number goes in the top box?” “Two.”

“If you add all the numbers in the top boxes, what do you get?” “Twelve.”
“This twelve is what we are looking for when we divide. It is the answer. Where
is this same twelve in the multiplication problem at the top of the page?” “It is
the top line. It is the way we broke up the twelve.”

Go to Breaking Up with Cuisenaire Rods - Worksheet 2, page 38, and repeat this en-
tire process again with a different problem. Use the same questions as were used above.

Stop at this point and continue Breaking Up with Cuisenaire Rods - Worksheets 3
and 4, pages 39 and 40, the following day. On Breaking Up with Cuisenaire Rods -
Worksheet 4, the student must break up all the problems alone. Require her to color
the problems in. The first division problem in the middle of the page must match
the multiplication problem at the top.

Use Show You Know on page 41. She should be able to do these problems inde-

Understanding pendently. ,

Breaking Up with Cuisenaire Rods Patterns in Arithmetic: Division - Booklet 2
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Purpose

Prerequisites

Materials

Warm Up

Averages and Breaking Up: Practice

The purpose of this lesson is to use the division procedure students have just learned
to compute averages. Averaging is usually taught as a procedure that tells the stu-
dent to add all the numbers in the set and divide by the number of sets. This al-
lows for the correct answers but not for understanding exactly what an average is.
An average is making all numbers in a set equal, making high places low and low
places high. By using cubes arranged in stacks, the student can grasp the idea of
making all the stacks equal by moving cubes from the high stacks and adding them
to the low stacks to achieve equal sized stacks. When this idea is set, then a shortcut
can be developed that takes the total number of cubes in the problem and divides
them equally between the stacks. This is what an average is.

This lesson also contains in the practice section notes on what to look for as a stu-
dent practices breaking up dividends to do division problems. What strategies are
being used? Have any shortcuts appeared?

Previous lessons

Breaking Up: Practice, Worksheets 1 - 4, pages 46 - 49
Averages: Worksheets, 1 - 4, pages 42 - 45

Show You Know, page 50

Multi step Word Problems, page 51

Unifix cubes work best, but any type of cube or tile will work.

Allow free exploration with the Unifix cubes before doing the lesson. If you are
working with a group of students, make up a problem like this. Use a number that
will come out evenly. If you have fifteen students, for example, use a multiple of
fifteen for the total number of cubes in the problem, for example, forty-five.

“There once was a group of children at a birthday party. There was a bowl of
candy. Some children reached in a grabbed whole handfuls before other chil-
dren even knew there was candy. Some children had lots of candy and some
had no candy.” Pass out the cubes in such a way as to be an obviously unfair
distribution. ‘““How can you make it fair for everyone?” The students figure out
to move the cubes from one person to the next until everyone has the same amount.

Repeat the problem with a different number of cubes. Again have students move
the cubes from one person to another until everyone has an equal number. The
children who had lots will say this is mean. Yes, this is called a mean average,
because you are taking some from the big stacks and sharing them equally with all
the children.

“Can anyone think of a faster way of giving everyone an equal share?”

Often someone in the group will hit on the idea of putting all the cubes together in a
pile and dividing them up equally. Thus, the procedure of averaging can be arrived
at naturally.

Patterns in Arithmetic: Division - Booklet 2 Averages and Breaking Up Practice
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Lesson
Part 1

Note

Practice
Worksheets

Lesson
Part 2

Practice
Worksheets

Follow the lesson as written on Averages - Worksheets 1 and 2, pages 42 and 43.
On Averages - Worksheet 2, the student is asked to identify how many baskets were
made in all, and how many days were used to throw these baskets. The pattern of
finding an average is visible in both problems presented on this page.

Do not tell her what the pattern is. Wait until Averages - Worksheet 3 is completed
before nudging her to the procedure. This is a good stopping place.

Give Breaking Up: Practice - Worksheets 1 and 2, pages 46 and 47, for independent
work.

Pay attention to the strategies she is using to do these problems.

Is she breaking the dividend up into tens and ones and struggling to find the quo-
tients with the remainders? If so, use a constraint that requires her to have no re-
mainders in any of the quotients except the last one. If she has difficulty, suggest
looking for useful numbers to use in the Flip Book.

Is she using multiples of the divisor to break up the dividend? This is a good strat-
egy.

Is she selecting quotients first, like ten, and then multiplying by the divisor to find
out what that part of the dividend should be? This is a good shortcut.

Make a chart of the data from Averages - Worksheet 2, page 43. Ask if the student
sees any patterns in the numbers that would allow her to calculate the average. If
not, continue to Averages - Worksheet 3, page 44, adding in the new data to the
chart.

Number of Baskets in All Number of Days  Average

Problem 1 40 5 8

Problem 2 50 5 10

Problem 3

Problem 4

After Averages - Worksheet 3 is completed, have her write out the procedure for
taking an average. If she can’t at this point, make up more problems and add the
data to the chart.

Try problems such as: On one plate there were ten cookies; on the second plate
there was only one. On the third plate there were four cookies. This looks stupid.
All the plates should have the same number of cookies. How can you figure out
how many cookies should have been on each plate? Add the data to the chart. What
is the average number of cookies on each plate?

Keep doing problems like this until she realizes that the easiest way to do the prob-
lem is to find the total and divide it up equally between all sets.

Averages - Worksheet 4 is a practical use of averaging.

Breaking Up: Practice - Worksheets 3 and 4, pages 48 and 49

If you have not done so already, put the constraint on her that when doing these
practice sheets, there can be no remainders in the quotient until the very last step.
This will require her to choose multiples of the divisor. Allow her to use her Ex-

Averages and Breaking Up: Practice Patterns in Arithmetic: Division - Booklet 2
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Note

Test for
Understanding

Extension

panded Tables Flip Book.

At this point, resist telling her to choose the largest possible multiple of the divisor.
Allow her time to discover this shortcut on her own. In the next lesson, a constraint
will be put on her solutions that require this choice. But not yet.

Give the Show You Know assessment on page 50. See the Answer Key.

Give this problem orally. See if she can calculate the average.

Sandy took a series of tests on her multiplication facts. She had thirty seconds to
complete each test. Each test had ten problems on it. Here are the numbers of
problems she did correctly on each test. What is her average number correct on
these tests? .

Test Number 1 2 3 4 5 6 7 8 9

CorrectAnswers 8 7 10 6 7 9 9 10 6

The total is seventy-two correct over nine tests for an average of eight problems
answered correctly.

Multistep Word Problems, page 51. Many students need assistance with this page

The grocery store is a great place to practice averaging. Allow a student to use a
calculator because of decimals. What is the average number of apples in a pound
of apples? Try different varieties of apples.

What is the average number of bananas in a bunch of bananas?

What is the average cost of one pound of margarine? The possibilities are endless.

Patterns in Arithmetic: Division - Booklet 2 Averages and Breaking Up Practice
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Discovering Easier Ways

Purpose and The purpose is to have students identify strategies that make breaking up divisors

Background and finding quotients easier. One prime strategy to make division easier is to use

Information ™Multiples of the divisor in the breaking up of the dividend. This eliminates remain-
ders, makes it easier to use multiplication facts, and eventually allows answers to
come out in tens and ones for easier addition at the end. The short division pro-
cedure we all memorized involves choosing the largest possible multiple of the
divisor at each step and recording the quotient in standard place value notation of
hundreds, tens. and ones. Example: Consider the problem 147 + 3.

49 40 + 9
3[147 M20+27
31120 +27
A2

27

When you think, “How many times does three go into fourteen?” you settle on four
because the closest multiple of three to fourteen is twelve. The ‘twelve’ you place
under the ‘fourteen’ in this problem is actually one hundred twenty. You chose the
twelve because it is the largest number in the three times table (multiple of the divi-
sor) you could choose. When using the short procedure, the largest multiple of the
divisor must be chosen to avoid having to put another ten in the answer.

Example: If nine was chosen instead of twelve, there will be fifty-seven left. There
is no way to divide that without messing up the writing of the answer, or by erasing
the three and adding the one ten from the nineteen to get that four in the tens place
of the answer. In other words, it is a mess, called a mistake. There is no reason
you can not do this in the more general long way as shown below, but it will not
work when working the short notation. You can get the correct answer, but it will
not come out in tens, and ones, which is needed for the short procedure to work.

319 30 + 19 =49
3“;‘7 3[90+ 57
57

Looking back up at the top example, twelve is chosen because it allows the place-
ment of the four into the tens place. Then subtract to get the two (which is really
a twenty) and bring down the seven to make the twenty-seven. Then divide the
twenty-seven by three to get nine. The nine is placed in the ones place. The answer
reads forty-seven. What actually was done is you chose to break up the one hun-
dred forty-nine into 120 + 27, you just did not know that is what you were doing.
Most of us thought that was the only way to do it. As you know now, this is not the
only way to do this problem. It is also not the way that is obvious to most children.

In this lesson, Discovering Easier Ways, the constraints are put on how the student
can break up the dividend and how the quotient can come out. This will move the
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Prerequisites

Materials

Warm Up

Lesson
Part 1

Worksheet

student towards being able to do division the short way and to understand what she
is doing. She will understand, though, that this special way is @ way, not the way
to divide. It is a shortcut based on the Distributive Property. It is a lovely shortcut,
though. So lovely in fact that just about everyone in the world uses it! That is why
it is called the Standard Procedure.

Previous lessons

Discovering Easier Ways: Worksheets 1 - 11, pages 52 - 62
Expanded Tables Flip Book

Families of Facts as taught on page 7 of the Student Workbook. Present several
problems of that type. Give the problem 51 + 3. Allow her to solve the problem
any way she wishes.

Discovering Easier Ways - Worksheet 1, page 52

In this part of the lesson, we want her to get used to the idea that we can choose the
break ups of the divisors based on how we want the quotients to come out. This is
a new idea for most students. Up until now, most students will have been choos-
ing break ups based on a focus on the dividend, not the quotient. In problem three,
there are lots of tens in the answer because adding tens is easy. So how would you
break up the divisor if you wanted tens in the quotient?

The first problem given is +3=17

“How do you know what the Start With number, or the dividend, is for this
problem?” “It is fifty-one because I know that 3 x 17 is 51. Have her write the 51
in the house.

“Can you figure out by looking at the quotients in the problem on the right
how the fifty-one was broken up?”’

Wait. See if she can do this on her own.

If not, ask, “The first quotient is five. What number divided by three will give
five as an answer?” “Fifteen.” Have her write the fifteen under the five. Proceed
this way over the rest of the problem. She should write the numbers 15 + 12 + 24
in the house. Study the answer key to see how the completed problem should look.
“Does 15 + 12 + 24 add up to fifty-one?”” “Yes.”

Finish the rest of the problems on Discovering Easier Ways - Worksheet 1 in this
same fashion.

Turn to Discovering Easier Ways - Worksheet 2, page 53. Point out that there are
five different solutions to the problem 64 + 4 being presented. Have her work all
the problems on her own.

Have a discussion about which problems were easier to do and why Common dis-
cussion points from students follow.

Most students will say that Amber’s way was the easiest because four into twenty

Patterns in Arithmetic: Division - Booklet 2 Discovering Easier Ways

Parent/Teacher Guide

43



Practice
Worksheets

Test for

is very easy and the repetition of the twenties makes it even easier. It is also easy
to add the fives in the quotient.

Danielle’s way is generally rated as pretty easy also because forty and twenty-four
are easy multiples to work with and the answer comes out 10 + 6, which is easy to add.

Robert’s way is a bit harder unless you happen to already know how many fours
are in sixty.

John’s way looks easy at first because of all those tens, but dividing tens by four
creates a bunch of remainders that are a real hassle to deal with.

The same can be said of Sue’s way. Sue probably wanted to use 60 +4 in her break
up but did not know how many fours were in sixty, so she broke the sixty into two
thirties. But this also creates many remainders.

“How can you avoid remainders if you are dividing by four?” “Choose num-
bers in the four times table.”

This is what we mean when we say it is easier to divide if you choose multiples of
the divisor you are using.

Be sure she writes clear explanations of what makes a problem easier or harder to
do. Be sure she understands what it means to ‘choose a multiple of the divisor.’

For Part 1: Discovering Easier Ways - Worksheets 3 and 4, pages 54 and 55

For Part 1: Examine the work she does on Discovering Easier Ways - Worksheet

Understanding 4. Did she use multiples of the divisor in her break ups? For example, three, six,

twelve, thirty, sixty.

Did she use any break ups that would give the answer in tens and ones? 60 + 12
Can she explain why it is generally not a good strategy to break the dividend into
tens and ones as was done in Roy’s way?

Note Some students will persist in breaking up the divisor into tens and ones. Tell her
that this works really well for addition, subtraction, and multiplication, but not for
division because of those nasty remainders.

Warm Up Review the work done on Discovering Easier Ways - Worksheets 2 and 3. Discuss
what makes some ways of doing the problems easier than others.

Lesson Discovering Easier Ways - Worksheet 5, page 56

Part 2
Read the top of the worksheet together and discuss it. Neither example uses a tens
and ones expansion in the divisor. This hardly ever works because often the num-
bers in the tens and ones expansion are not multiples of the divisor and produce
many messy remainders when divided.

Discovering Easier Ways Patterns in Arithmetic: Division - Booklet 2
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Have her look at her work on the previous page and see if any of her problems had
quotients that came out in tens and ones before she did the final addition.

In the problems on this worksheet, there is the figure __0+ __in the space where
the quotient is written. We are putting a constraint on how she can do the problems
to require that the quotient is expressed in tens and ones only.

Under this constraint, the first number in the quotient needs to be a ten, twenty, or
thirty, etc. The first quotient in the first three problems on this worksheet are all
ten. If the forty-five is broken up into 30 + 15, the answer will come out 10 + 3.
This is the goal.

Note Recall this constraint focuses on a way to do the division problem, not the way.
The dialogue may sound something like this for 52 + 4.
“What numbers could you choose for the first quotient?” “Ten, twenty, or
thirty. It has to have a zero at the end.”
“Choose one and write it on the __0 spot.”” “Twenty.”
“So what number divided by four would give you twenty?”” “Eighty.”
“Do you have eighty in your dividend?” “No, I only have fifty-two. So eighty
is too large. I will try ten this time.”
“So what number divided by four would give you ten?” “Forty. So the first
number in the house is forty.”
“What is the second number then?”’ “Fifty-two take away forty is twelve, so the
second number must be twelve.”
“So what is the answer?” “Thirteen, ten plus three.”
Finish the worksheet and go on to Discovering Easier Ways - Worksheet 6, page
57.
You should do the problem given at the top of the page using your standard short
procedure. Do not explain it to her at this time.
At the end of this worksheet, tell her that in order to do division the fast way, the
answer has to come out in a specific way. The dividend must be broken up using
multiples of the divisor, and the quotient must come out in tens and ones.
Practice Discovering Easier Ways, Worksheets 7 - 11, pages 58 - 62
Worksheets
Do the first problem together on Discovering Easier Ways - Worksheet 7. The
problem is done two ways. The first problem is the old way where the dividend
is broken up using multiples of the divisor only. Notice there are no remainders.
Most students will find this way easier than trying to get the answer to come out
in tens and ones. So we work backwards from the desired form of the answer to
Patterns in Arithmetic: Division - Booklet 2 Discovering Easier Ways
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Note

Test for
Understanding

the way the dividend had to be broken up to get it. The insight she needs is that
to get the answer to come out in tens and ones, she must choose the largest round
multiple of the divisor. The round multiples are listed in the Expanded Tables Flip
Book. A round multiple is 3 x 4 = 12,30 x 4 = 120, 300 x 4 = 1,200. These are
called Expanded Tables.

Do not tell her to use the largest round multiple on Discovering Easier Ways -
Worksheet 7, page 58. As usual, give her the opportunity to figure this out on her
own. On Discovering Easier Ways - Worksheet 8, suggest using the Expanded
Tables Flip Book to help her.

Discovering Easier Ways - Worksheet 8, page 59

There is space to do the problems the old way. Once she knows what the answer
is, break the answer into tens and ones, write it in on the problem to the right and
work backwards to see how the dividend should have been broken up to obtain the
answer in tens and ones. This is a difficult step for most students. At this point,
most don’t see the point. The Expanded Tables Flip Book will help. Choose when
to help her by telling her to find the largest number in her expanded table list that
is less than the dividend. Many students need this hint. A few students will figure
it out on their own.

Discovering Easier Ways - Worksheet 9, page 60
Give explicit guidance on the use of the Expanded Tables. Allow her to use her
Expanded Tables Flip Book.

Discovering Easier Ways - Worksheets 10 and 11, pages 61 and 62. are self ex-
planatory.

Use the second column on Discovering Easier Ways - Worksheet 11, page 62, as an
assessment. Many students will still need some assistance at this point. The next
section works for mastery of this concept of choosing multiples that will give the
answer in tens and ones.

Discovering Easier Ways Patterns in Arithmetic: Division - Booklet 2
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Purpose

Prerequisites

Materials

Warm Up

Lesson

Note

Breaking Up: Tens and Ones - Fours, Fives, Sixes, and Sevens

The purpose is to develop the connection between the expanded tables and the
strategy of having the quotient come out in tens and ones. This strategy allows the
use of the shortcut commonly used as the standard procedure generally used for
division. The student needs to realize, first that it is necessary to use only multiples
of the divisor in breaking up the dividend, and, second, that those multiples must be
the largest possible multiples in order to have the quotient come out in tens and ones.

Previous lessons.

Breaking Up: Tens and Ones - Fours, Worksheets 1 - 3, pages 63 - 65
Breaking Up: Tens and Ones - Fives, Worksheets 1 - 3, pages 66 - 69
Breaking Up: Tens and Ones - Sixes, Worksheets 1 - 5, pages 70 - 73
Breaking Up: Tens and Ones - Sevens, Worksheets 1 - 4, pages 74 - 77
Expanded Tables Flip Book — filled in for both multiplication and division
Base Ten Blocks available if the student is not fluent with expanded tables.

If the Expanded Tables Flip Book has not been filled out for the four times table, do
this now. Otherwise, have him complete the top of Breaking Up: Tens and Ones -
Fours, Worksheet 1 and the top section of Breaking Up: Tens and Ones - Worksheet 2.

If he has never worked with expanded tables before, have him build the table with
the Base Ten Blocks. This is what the expanded table looks like:

1x4= 4 10x4= 40 100x4= 400

2x4= 8 20x4= 80 200x4= 800

3x4=12 30x4=120 300x4=1,200

4x4=16 40x4= 160 400x4=1,600to09x4,etc.

Use concept of Families of Facts to help the student connect the expanded multipli-
cation table 3 x4 = 12, 30 x 4 = 120 to the division facts of 12 +4 =3 and 120 + 4
=30. Have him fill out both the multiplication and the division sections of his Flip
Book for fours before you begin the division part of the lesson.

Review what he learned in Discovering Easier Ways, where he found out that break-
ing up the dividend into multiples of the divisor makes the division easier. Review
what he learned about making the quotient come out in tens and ones.

Do not tell him at this point the key is to find the multiple that is closest to the num-
ber in the dividend. As usual, allow him to discover this. There is help later if he
does not figure it out on his own.

Have him complete the bottom section of Breaking Up: Tens and Ones - Fours,
Worksheet 1. Allow him to use the Expanded Tables Flip Book or the chart at the
top of Breaking Up: Tens and Ones - Worksheet 2. On Worksheet 2, the first prob-
lem is 44 + 4. He already knows the answer is eleven. On the right hand side of the
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page is the tens and ones division template. Have him put 10 + 1 on the quotient
line.
“What number has to be in the dividend below the ten?” “Forty.”

“How do you know this?” “Because four times ten is forty.”
“What number has to be in the dividend below the one?”” “Four.”

The second problem is 92 + 4. Have him estimate how many fours might be in
ninety-two. How many are in one hundred? Have him write that number on the
estimate line on the left hand column on the worksheet.

Note Do not tell him to look for the largest number in the four times table list above. Let
him figure that out. Let him work with the problem. He may even do it a different
way and work backwards from the known answer. But the one on the page must be
set up so that the answer comes out in tens and ones. Let him experiment.

Here is a sample conversation:
“How many fours do you think might be in ninety-two?”” “Well, I know that
there are twenty-five in one hundred, so it is less than that.”

“Do you think the first number of the quotient might still be in the twenties or
do you think it will be less?” “I think it will be twenty because ninety-two is very
close to one hundred.”

“So if the first number in the quotient is twenty, then what number will be be-
low it in the dividend?”’ “Eighty, because four times twenty is eighty.”

“How can you find out what the other number is?”” “The two numbers have to
add up to ninety-two. So if the first number is eighty, then the second one must be
twelve.”

“Where do you write the twelve?” “After the 80 +.”

“What do you write in the quotient then?” “Three because three times four is
twelve. So the answer is twenty-three.”

Note The third problem uses a one hundred, which most students know the answer to
when dividing by four. Many students will write one hundred on the first line and
try to put twenty-five in the quotient line above. Remind them that in these prob-
lems, they are not allowed to put ones, in this case the five, in the first quotient.
They can only put numbers such as twenty and thirty.

If he insists on breaking the number into 100 + 16, have him do it off to the side in
the right hand margin. He will get 25 + 4 =29. He can then work backwards to get
the answer of 20 + 9, which is what we are after.

“Could the first number in the quotient be thirty?” “No, because four times
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Note

Practice
Worksheets

Note

thirty is one hundred twenty. So the number must be twenty again.”
“So what number goes under the twenty?”” “Eighty.”

“So how do you figure out what the second number in the break up (dividend)
is?”” “I have to do one hundred sixteen take away eighty, which is thirty-six.”
“So what is the answer?” “ Twenty-nine.”

Move through the rest of the worksheet with similar conversations. Allow him to
do the division problem his old way if needed. Encourage him to use the list up
above to help him find useful numbers.

At the end of the page, stop and continue Breaking Up: Tens and Ones - Fours
Worksheet 3 the next day.

“How can you use the expanded table to help you find numbers to use?” An-
swers will vary. You are listening for, “It helps me find numbers that will not give
me any remainders” or “I can use the Flip Book to find the biggest number to put
into the tens place.”

If you reach the sixes and he has not figured out that he can use his Expanded
Tables Flip Book to look up the division facts to find the largest possible dividend
that is less than the dividend in the problem, help him to see this pattern. It would
now be appropriate to suggest that he look for the multiple of the divisor that is
closest to the dividend given in the problem.

Breaking Up: Tens and Ones - Fives, pages 67 - 68, and Breaking Up: Tens and
Ones - Sixes, pages 69 - 73

Before going on to sevens, do the assessment in Test for Understanding. Deter-
mine where the student is. If he is at the Getting It stage without having to look
at his Flip Book or at the Extending It stage even with the Flip Book, move to the
next lesson and use the Breaking Up: Tens and Ones - Sevens for more practice.
See the following page for definitions of these terms.

If he is still in the Developing stage or needs lots of support to get to the tens and
ones answers, continue practicing using the Breaking Up: Tens and Ones - Sevens
for more practice.

Work on sevens for more practice.

If he has not yet realized that to get the answer to come out in tens and ones, he
must choose the largest possible multiple that does not exceed the dividend in the
problem, now is the time to show him this.

Example:
1x7=17 10x7= 70 100x7= 700
2x7=14 20x7=140 200x7=1,400
3x7=21 30x7=210 300x7=2,100
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Test for
Understanding

If the problem is 200 + 7, look in the expanded table to find the number closest to
two hundred without going over. This number is one hundred forty. Two hundred
ten is closer, but in this problem two hundred ten is greater than the number being
divided, which is two hundred. So one hundred forty must be selected.

Big picture: These division problems can be done many different ways. But to be
able to use the short procedure, you must have the quotient come out in tens and
ones. 20 + 8r4=28r4

7]200 71140 + 60

Give the problem 196 + 4. Observe the strategies the student uses to solve it.
Here is a rubric of attributes for various stages of understanding.

Developing: The student works the problem the old way, using multiples of the
divisor from his charts. Then he transfers the answer to the tens and ones answer
format and fills in the dividend needed. He has not realized that to get the tens and
ones in the quotient directly he must look for the largest possible multiple of the
divisor in the extended table list that is as close to the dividend as possible without
going to a number greater than the dividend.

4]T00+ 80+ 16 4160 + 36

Getting It: The student has realized he can use the list to find the largest possible
multiple of the divisor that gets you as close as possible to the dividend without go-
ing over. He must be doing this on his own with no coaching or direction from you.

40 + 9=49
4[160 + 36

Extending: The student begins to spot the multiple needed and writes it under the
dividend instead of in the tens and ones format given on the right and subtracts un-
der the original problem. When a student begins to do this, move him to the next
lesson.

Example:
49 40 + 9=49
4 196 4[160 + 36
-160
36
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Purpose

Prerequisites

Materials

Warm Up

Lesson
Part 1

Breaking Up: Tens and Ones - Eights and Nines

The purpose of this lesson is to move the student to the standard short notation
commonly used in division. Once the student can break the dividend into a form
that will result in the quotient coming out in tens and ones, she is ready to drop the
expanded notation and use the standard short notation.

Getting It or Extending in the Test for Understanding in the last lesson.

Breaking Up: Tens and Ones - Eights, Worksheets 1 - 5, pages 78 - 82

Breaking Up: Tens and Ones - Nines, Worksheets 1 - 3, pages 83 - 85

Breaking Up: Tens and Ones - Sevens, Worksheets 1 - 3 if they were not com-
pleted in the last lesson.

Expanded Tables Flip Books - only if needed. Try to switch to a standard mul-
tiplication chart if she does not know her tables by heart. She needs to begin to
internalize the expanded table and to be able to do it in her head or from just a fact
chart that gives the basic fact 6 x 7 = 42, for example, and to be able to know she
also can use 420, 4,200, and so on.

Have her fill out the top section of Breaking Up: Tens and Ones - Eights, Work-
sheet 1, page 78. Allow her to use her Flip Book to do the division if she needs it.

Breaking Up: Tens and Ones - Eights, Worksheet 2, page 79 Have her fill out the
top on her own. We want her to do these easily. Try to avoid using the Expanded
Tables Flip Book if possible. If she does not know her eights, let her use the top
of Worksheet 1 to help. She should know by now that to do the problems so that
the answer comes out in tens and ones she must choose the multiple of eight that is
closest to the dividend. The problems on this page are still pretty easy and repeti-
tive. The first four problems are all going to use ten in the first space of the quotient.

Add this new piece if she is not already doing this: Have her write the number to
be subtracted, the eighty, under the one hundred four.
10+ 3
8[104 4T80+24

New Step
This time, have her record eighty under the one hundred four and 8| 104

subtract. %%Q

Now have her place the twenty-four in the customary second space of the dividend
and finish the problem. 10+ 3=13

4180 +24

Doing the subtraction with the notation above instead of off to the side, or in the
head, will set her up for understanding the standard procedure and notation for di-
vision. We are beginning the process of bridging from the general process of divi-
sion that she already knows to the way we all memorized in school. Only, she will
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understand it as many of us did not.

Worksheets Complete Breaking Up: Tens and Ones - Eights, Worksheets 2 and 3, pages 79 and
80. End Part 1 of the lesson here.
Lesson Breaking Up: Tens and Ones - Eights Worksheets 4 and 5, pages 81 and 82
Part 2 :
We are now going to complete the process of transferring what she already knows
to the standard short procedure notation.
You are going to do what we call a one to one transfer. You will do a step using the
familiar long way of recording on the right hand side of the worksheet, stop, and
then repeat the same step using the short way notation. Steps 1,3, and 5 are shown
at the top of Breaking Up: Tens and Ones - Worksheet 4 as arrows. Below is a
more detailed explanation of each of the steps.
Short way Tens and Ones
Sl g3 ana0y
Begin as you have before. Find the largest multiple of the divisor and write it in the
tens and ones format on the right.
3 30 +
Step 2 8]312 4[240+
After you have recorded the 30 on the tens and ones, record a 3 in the tens place.
In the short notation, the 30 is shown with a 3 in the tens place and no 0.
3 30 +
Step 3 Sl 312 4[240 + 72
-240
72
Record the subtraction of the 240 on the short notation just like you did in Part 1
of this lesson. Do not write 24; write 240. This keeps her in touch with the place
value. Record the 72 on the tens and ones expanded problem on the right.
Step 4 39 30+ 9
SI 312 4[240+ 72
-240
72
Divide 72 by 8 and record the 9 on both problems.
39 30+ 9=39
8| 312 4[240+ 72
-240
72
72
0
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Step 5

In the short way only, multiply 8 x 9 to get seventy-two and write it under the first
seventy-two and subtract to show that you have no remainder. On the expanded
tens and ones problem, show the total as thirty-nine.

Big Picture Reminder: These division problems can be done many different ways
but to be able to use the short procedure, you must have the quotient come out in
tens and ones. Occasionally, ask her to solve the problem the old way, not using
tens and ones or the short notation.

Worksheets Breaking Up: Tens and Ones - Nines, Worksheets 1 - 3, pages 83 - 85
Breaking Up: Tens and Ones - Sevens, Worksheets 1 - 3, pages 74 - 76, if they
were not completed in the previous lesson.

Test for Show You Know on page 86
Understanding The answers are in the Answer Key.
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Purpose

Prerequisites

Materials

Warm Up

Lesson

Worksheets
Test for

Families of Facts

The purpose of this lesson is to review the Families of Facts and insert some prac-
tice in factoring and the use of the expanded tables.

Previous lessons with Families of Facts. If this is unfamiliar to the student see
Division - Booklet 1.

Families of Facts - page 87
Multiplication fact chart, if needed

Have the student write the Family of Factsfor3 x5=15. Itis3x5=15,5x3=
15,15+3=5,15+5=3.

Do the first problem on the Families of Facts worksheet, which is 3, 150, and 50.
“Which two numbers are being multiplied? How can you tell?”” “Three times
fifty are being multiplied to make one hundred fifty. I can tell because one hundred
fifty is the largest number.” '

“What about the next one? One of the numbers is missing. How will you
know which number to put there?”” There are two possible answers. Allow ei-
ther one. “The other one is 3,240 because that is what five hundred forty times six
is.” Or “The other number is ninety. I know because six times nine is fifty-four.
So six times ninety is five hundred forty.”

On the third one, he must multiply the eighty and the six because eighty is not a
factor of six. On the last two, remind him about factoring to help him solve the
problem.

There are no practice pages.

Watch him do the ‘For you’ problem. He should be able to compose a Family of

Understanding Facts fairly quickly on his own. For a bit of extra challenge, require both of the

Families of Facts

54

numbers in the multiplication problem to have zeros at the end, no fair using just
ten.

Example: 20 x 700 = 14,000
700 x 20 = 14,000
14,000 +20 =700
14,000 + 700 = 20
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Expanded Division: Practice

Purpose The purpose is to extend what the student already knows about tens and ones di-
vision into longer problems with hundreds, tens, and ones in the quotient. At the
same time, the student is practicing the standard short notation for division.

Prerequisites Previous lessons

Materials Expanded Division: Practice - Worksheets 1 - 7. pages 88 - 94
Expanded Tables Flip Book

Warm Up Using Breaking Up: Tens and Ones - Nines, Worksheet 1, page 83, as a guide,
give this problem - 2,799 + 9. Have her look at the page and find the problem 2700
+ 9 =300. She already knows the answer to this problem. Have her break up the
problem like this: ¢ 5700 +90 £ 9
This time the answer will come out in hundreds, tens, and ones. The answer is three
hundred eleven.

Lesson “The first problem at the top of page 88 is 32,349 . Please use the blank

' 3[__+__+_ to break up the first problem and make the quotient come out
in hundreds, tens, and ones.” The answer is eight hundred thirteen.
“How did you break it up and why did you break it up this way?”’ The answer
will be unique.

Note If she needs help she can use the Expanded Tables Flip Book on the first two or
three pages of this lesson.

“What is the closest multiple of three to 2,439? “2.400.”
“Write that on the first line of the dividend.” 3| 2400+ _ 0+ __
As she works through the problem, have her use the one-to-one transfer process
used in the last lesson to do the problem the short way. She should have little dif-
ficulty at this p(;giilt' It will look like this when it is finished:
800+10+3
3 | 2439 3(2400 +30+9
- 2400
39
-30
9
9
0
Have her complete Expanded Division: Practice - Worksheet 1 with your supervi-
sion.
Patterns in Arithmetic: Division - Booklet 2 Expanded Division: Practice

Parent/Teacher Guide
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Practice Expanded Division: Practice - Worksheets 2 - 7, pages 89 - 94

Worksheets Have her do one page each day until the booklet is completed. Remove the Ex-
panded Table Flip Book after Expanded Division: Practice - Worksheet 3. She can
use a regular multiplication chart if she has not mastered the times tables. If she
has not mastered the times tables, please work on it.

In your lessons, try extending the problems to thousands, hundreds, tens, and ones.
Here are a few problems that will do that: 6,369 + 3, 3,024 +3,3,388 +4

Expanded Division: Practice Patterns in Arithmetic: Division - Booklet 2
56 Parent/Teacher Guide



Addendum
Monkeys on the Roof - Worksheet 1 Date

Once upon a time there was a whole batch of baby monkeys who got loose from a zoo
and found their way into Mrs. Querel's house. She called the zookeeper, who came over with
some cages. The cages looked like little towers with three little doors. The zookeeper went
into the house and put three baby monkeys into each cage. Then he called a helicopter to
come and pick up the cages. The helicopter pilot wanted the cages on the roof of the house
so he could get them easily with his hook. So the zookeeper tossed the cages up on the
roof. The pilot grabbed them with a hook and took them all back to the zoo. Mrs. Querel's

house was all messed up but empty of baby monkeys. The zookeeper stayed to help
clean up the mess.

CAGE

Cut out the12 baby monkeys. Put all the baby monkeys into the house. Now cut out

acage. Paste three baby monkeys into each cage and put the cage on the roof. Keep
doing that until all those frisky monkeys are in cages on the roof.

Patterns in Arithmetic: Division - Booklet 2

Monkeys on the Roof
Parent/Teacher Guide

1




Monkeys on the Roof - Worksheet 2 Date

Oh no! The baby monkeys came back! This time they brought their friends too.
Now there are 15 monkeys. How many cages will the zookeeper need this time?

CAGE

Cut out the15 baby monkeys. Put all the baby monkeys into the house. Now cut out
a cage. Paste three baby monkeys into each cage and put the cage on the roof. Keep
doing that until all those frisky monkeys are in cages on the roof.

Monkeys on the Roof Patterns in Arithmetic: Division - Booklet 2
2 Parent/Teacher Guide



Monkeys on the Roof - Worksheet 3 Date

Use Unifix cubes. These will stand for the monkeys. To put them in cages, snap them
tog?ther in groups of three and put them on the roof. Record how many cages are on the
roof. -

CAGE

Number of Cages on the Roof 6 Cages

Size | in the house

Cage | Number of Monkeys 53 18

Monkeys
Cages Cages Cages
HS 24 @3 21 ES 30
Monkeys Monkeys Monkeys
Cages Cages Cage
53 9 ﬂB 27 ES 33
Monkeys Monkeys Monkeys

Patterns in Arithmetic: Division - Booklet 2 Monkeys on the Roof
Parent/Teacher Guide 3



Monkeys on the Roof - Worksheet 4 Date

The zookeeper got in some new cages. These cages hold four monkeys. Again, use
your Unifix cubes to stand for monkeys. In the house, the monkeys are not snapped
together.

Number of Cages on the Roof

Cage | Number of Monkeys
Size | inthe house 4 I 12

j4[16 4[24 432

g4 8 4120 4|4

Monkeys on the Roof Patterns in Arithmetic: Division - Booklet 2
4 Parent/Teacher Guide



Monkeys on the Roof - Worksheet 5 Date

Oops! The monkeys on the roof don't all fit in the cages.

What if there are 13 monkeys? You can get 12 of the monkeys into the cages, but there is
one left over. The zookeeper did not want to use another cage. So he tied the baby monkey
to a balloon and floated it up to the helicopter. The monkey on the balloon is called a
remainder. You can have more than one monkey on a balloon.

Remainder @

Number of Full Cages on the Roof

Cage | Number of Monkeys 84 I 14

Size | inthe house

v 9 %

Ba[11 4o 4[ 15

Patterns in Arithmetic: Division - Booklet 2 Monkeys on the Roof
Parent/Teacher Guide 5



Student

Answer Key Legend
AWV = answer(s) will vary Cuisenaire Rods
BUWYV =break up will vary 1 w = white
OWV = order will vary 21 =red

3 lg =light green

Pattern Blocks 4 p =purple

r =red trapezoid 5y =yellow

g = green triangle 6 dg = dark green
y = yellow hexagon 7 bk = black

0 = orange square & bn =brown

b = blue parallelogram 9 bl =blue

t = tan thombus 10 o =orange

Patterns in Arithmetic: Division - Booklet 2
Parent/Teacher Guide

Answer Key for the Student Workbook
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Division - Booklet 2
Pre-Assessment - Part 1

1. Susan has eight chocolate chip cookies. b, Write the number sentence ¢. Record.
She put two cookies on each plate. that goes with the story.
How many plates did she need? !

L+ 2|=H

a. Draw a plcture of the problem.

2. Useonly the three numbers 4, 7, and 28 to make four Families of Facts number sentences.

‘@EDE@ @EDED e
OIDE® @IDID s

3. Fill in the missing numbers.

BHOED *@EOE® * BEOED

o

d. e g g
@BEGDBEE) «m Bz (510
4. Solve.
a 86 b, 347 . c. 435
-39 — 156 — 279
KT 191 156
5. Solve.
a. 138 b. 2,375 c. 6,598
X 6 X 4 X 4
g8 4,500 26,392

Pre-Assessment - Part 2 - Worksheet 1
;'. ARARARES 8 Study this picture. W?tdoesthiz 8 mean?'
B[sEaaEais — 2[i6
Fill in the blanks.
24 _(0_- 8 ¢ Final answer.
*53535°_‘> 24 +12
c. Fill in the blanks.
v s 24 MR- g
B[R i 2|4+ 8 v 4

d. What do you notice about the answers in a, b, and ¢? __ulay_@fg_ﬂfﬂ.__
the. Same,

b. Draw the blocks.

R1 7l R
2. - =
a. Build 16 this way. Record the number sentence. 4,  pBoug A 5_‘1 8
Arrange the blocks in each set into groups of 2. "=a* D“u“ 8 2|5 + 11
2 g2 gt
b. Build 20 this way. Record the number  a gogog R R+ _‘ H =K
sentence. Arrange the blocks In each set HM U“;P“ +88 _lf_ + +
into groups of 4, —_— T
QQ Q‘ /3
c. Build 19 this way. Record the number :==+UEDU . 8 v 2t -L =H
sentence. 416 +8 + 5
A R3
.t o=
d. Break the 38 into three numbers and divide by 5. 538 PR 'l
Buwv
3. Solve sach problem two different ways. RZQU\
a R, o _u_R _ =1
446 __"l"_{___ o {__
&
u2 . L)

b. R __“+___=3__
m@—gr:t
= s =
4[5%&__+_ A+ +_

Pre-Assessment - Part 2 - Worksheet 2

4. Tony was shooting baskets every day. Here Is a table of the number of baskets he made each day.

a. How many baskets were made in alf? ?::s%?; 12 gizxgg ngg
b, How many days were there? Waednesday 9 baskets mads
¢. What wasthe average number of baskets per day?_{ | Eggr:yday I E::a::: mggg

o

Solve. Show your work on how you break up each number. BawY

B T

o

6. Solve these two problems. \ 2 3
R
LT S :

a .10 . b b+ 1R +3 127 DI=2H
3{18 + 8 + 10+ 8

3]30 + 30 + 12

c. Which problerg was easier to solve? . d. Explain why. )
os eGSier in nor r

7. Fillin the missing numbers. .
& o+ 7=1" b. 20+ 3=

3BT _3_|3_0+&l 4I§22'é alforiz

8. Make the answers come out in tens and ones with remainders In the ones place only.
a gy 30+ 2= 32,b 4:9_"* Lo=4f To+ =41
356 =3 | ﬂg+ 6 T84 =

Lo+ 24 s@EE =i§0+35

9. Solve each problem the long way, showing how the problem Is broken up to get the
answer to come out in hundreds, tens, and ones. Then do each problem the short way.

%) ng +2JAQ+_3_= 100 +50+9 = |59
3_%5°9=_3_[3,Qm+§299.+~3_ 3[741%3‘- 3 BQQ+EQ+21
",'ﬂ.— =
—%7 :
“yog MO0 .+ O + 8 -ypg

I_i%w 30&+i0ﬂ+.(;_=911(;“
3!2 24 = 3|Zl + O 128 _3,&?35=13M_+M+M

2
Q.

2

-

Number Sentence: Review - Worksheet 1

: . . b
dividend divisor quotient SE’EOﬁLs
siza of the | number you
The number The size of | _ The number | group | start wuhy
you start with | = the group = of groups
quotient

In the boxes below, write the number sentence

that goes with the story. divisorldivldend

e

Susan has eight chocolate
chip cookies. She puts two
cookies on each plate. How
many plates will she need?

g |+2 |=4

20
Suki has one hundred bees. o
Each cage needs five bees, - = | (o)
How many cages can be [00 E 20 5 lo
filled?
Sne hgndred fifty qléeend . 5 3

oneybees were ordere - = l

Eachyshlpplng box holds fifty 150|~50|=3 01150

ueens. How many shipping
goxes will be needed?

Answer Key: Division - Booklet 2



Number Sentence: Review - Worksheet 2

quotient
Dawn needs to swim one divisor | dividend
thousand yards for her swim
test. Each lap is twenty-five

yardds,' How nj)an hlaps will she - ) 4 0
vk Eapan howyol soved 100025 =140 25T000
is problem.
WV
Man students know there_ are Fo:rh »
‘\’war _fies in One hundred. ‘50 e
YT b ey Bes in
would be Torly Y
thousand.

Write two problems like these on your own. Remember the
divisor should be the size of groups you are making.

Anawer wi e
LU\(C‘UL’/‘ - |=

—

= |- [

Division with Cuisenaire Rods - Groups of Three

Use Cuisenaire Rods to build these problems.
& length %
3|24

3

_b length
3 ’_1%@
3
_7 length
A
3
__“__ length ‘ l
3133
3
_l& length |Z
3( 36
3
6

Families of Facts - Worksheet 1

Use only the three numbers in the box to make four number sentences

Answer Key: Division - Booklet 2

Families of Facts - Worksheet 2

Fill in the blank space with a number that completes a Family of Facts.
Use only the three numbers in the box to make four number sentences%

[e¢]



Families of Facts - Worksheet 3
Gesm 3 =5 3
@O®-@ 2 | - 4
OO@ 3 | DO
| @E-@s
B D@7

T
L | GO0
D@ b | OO-O :
olereln
OO-O
A e

9

Missing Numbers - Worksheet 1

Fill in the missing numbers (dividends).
This asks you: If you make four groups or stacks with three in each stack,
how many blocks did you start with? Use Unifix cubes to help you.

@O-® I @@
0050 @@
OO, ®O-®
D00 G080
B @O
®EO-® OO0
OO0 OO0
OO0 O-O-0O

10

Missing Numbers - Worksheet 2
Worksheet 2

OO i B
@@-@ oM @Ok
@@ 4 &@-OIE
clojoRralioiosore
B@D-® 1135 @O-O R
®O-O T @O 15

11

Missing Numbers - Worksheet 3

Example: Example:
ple: Use an array model to solve these
problems.
3 Groups or 3 length
6 Start With 6
idtl
In Each 1 8 e
Groyj

4

8
4|32 9[3(,

7 9 3
7149 3|27 15/ 45
1l 12 3
5|55 4| 48 (2|36

5 8
g |40 8 |48 8GN

8 9
[ ]38 713

12
Answer Key: Division - Booklet 2



Missing Numbers - Worksheet 4

5 4 8

4| 20 6] 24 5|40
8 3 7
2 5[15 6| 42
3

7 7
3| = 3| 56 q| 27

8 4
5[ 35 4|82 q[ 36

Breaking Up: Manipulative - Worksheet 1

Solve these problem with your teacher.

EEBRBE EmE [ 8 BB
NN [=4-]
==== BEEE H g5a + OO0
©E B B mlgE 8 Op AlmE oo
%Il"l—,.' §eEys O 0|EeL o

What patterns do you see? TaY )
lui bro ynte visihle by 3
(ediviser). Quetiens wrethe sameinall pro blems.

>

BEE . = u] |

H TR

m BEE o BB | o B+ B + [

i Il-ﬂ I. B II.! []m} o B ol mm
2]

% II.-!. g Il. oo g BB po mm

What patterns do you see? T)\)(:$0r5 (JN.,Q‘(UOA‘IQ 4‘-
Quatients ar&aim;/s the Some.,

8 { 9 " EEEEEE ° -] a
BEBEEE EE g@ﬁ &
l 32 6| 48 8172 EEEEDE N +
/\L 0 EE I.I.I. mE_ goo ]
.-l..l mE §8& pooo ma

- ° | " gEEE .EB@ EEE . EE

71 49 21 16 6 5/}L g...l. oo olme @ goo

ete o HEE B

13 14
Breaking Up: Manipulative - Worksheet 2 Breaking Up: Manipulative - Worksheet 3
Draw the answers and then record the problem with numbers. 6. Q X 2 ¥ ' '2_ + 2 + , = 5

. BEEBEEEE g wratcoss s
!I.. - -
BRbwhtene — 2[i6

What do you notice about the answers to problems 1, 2, and 37

’ﬂ'\o_T are o\ +\/\9,56Lme,algkh

e |
.-'u B —
gt Bg p

2+ |+ 2=5
5 3’.*5:; 8+2 =&
3 o0 —8lq.4
1

Answer Key: Division - Booklet 2

5

nfee OO
EIEI. E]SD ‘%m —_>3l__é_'__é_+__\3_

Do the answers to problems 4, 5, and 6 agree with each other? s‘[ es

Explain, b st bia V\Q)/\ \ QI\‘{'
wo-ys.Dfuu‘soo‘always 3
7. . What ?oes this 6
llll.ll.l stand for?
% e EEelEE " — ¥4 & groups 0PN

+ + 2 + 2—
(e e —4(2-2 -2
Be m
1O'E! B . oo . 7\ - (0
BE .
UETEs. 8 A ler 8
16



Breaking Up: Manipulative - Worksheet 4

This lime you will be given either the drawing of the blocks or the number recording.
You put In the missing one and write the number sentence.

Number sentence Drawing of your blocks Number recording

This one s given.

Example: CEEER 5
10+2 =5
You wiile this, = ::;I-: 2110
HE @ ‘ l——iq
11, BHERm 2 (D
. BEE
b:2-3 Blm mm
SEEEEEEEEEE 11
12, l. -] -I!nl-== :: 21| 22
. BE g =1
22+ 2 -1l )
EEEE 4
]

12_%&_:_/_{ 9! -'I!. ols

14, E "
1+_1 =_L = E "]
E . ::'

You write this too.

17

Breaking Up: Remainders - Worksheet 1

Build 16 this way,
72

4R1+ 3RI=T7R2=8
2|9 + 7

Arrange the blocks in each set into groups of 2,
J Q
o R _R
Q+5=1<8
21 5 + 11

2 Build 16 this way.
z
2]
Arrange the blocks in each set Into groups of 2,

2 \ R3

R® &
o+

R +3 =K =b
3[ 8+ 10

Arrange the blocks in each set into groups of 3.

3, Bulld 18 this way.
;

Bulld 18 this way.

2 3|5+ 18
Arrange the blocks in each set into groups of 3.
5

* Build 18 your own way. Draw a plcture of

your blocks. va + =

1 8Arrange the blocks in each set into groups of 3.

Breaking Up: Remainders - Worksheet 2

Record
]
6 Buid 20 this way. Z“ +2'p‘3.. R“-_-
@8 ,22p -
Zrg g
1+t 419 + ]

Arrange the blocks in each set into groups of 4.

7. Build 20 this way.

5

<]
By mm

2a 4l bri0v k.

Amange the blocks in each set into groups of 2.

]
L

BUWV

g, Build 20 your own way. Draw a picture of
your blocks here,

3
P2+ | N5

+
4| +
Arrange the blocks in each set into groups of 4.

9. Build 24 two different ways. The first fime, build it with two numbers.
The second time, build it with three numbers.
Divide the sets into groups of 6.
Use blocks but you don't need to draw pictures.

+ = 4
6l__+__

[

6|___+___+___

Should they? _s?Leﬁ_

Did your answers
come out the same?

19

Breaking Up: Remainders - Worksheet 3

Record
46 a 1 3
1. Bulld 19 this way. [} R R
P 2 BE ‘ + 2: * ..l_. = L"
e 4 64+ _8+ 5
Now arrange the blocks In each set into groups of 4.
g group \ R3 7 R3

ﬁ+l§+£+&=3:‘+
4]_63__+__5_+_§_+_§_

2. Build 19 this way.
28

o,
BE B, B@ oD
1] B a

Now arrange the blocks in each set into groups of 4.

3. Bulld 18 with any two numbers you choose.
Draw your blocks here.

BowV

4|___~+___ |

Arrange the blocks in each set into groups of 4.
®* g2 owd ¢!
3+2 +L =6=7

4. Build 22thisway. 3|22

)2 )]
HE Ay L] Br * + 5
b 94+

Bl By
Arrange the blocks In each set into groups of 3.

BUWV

5, Build 22 with any two numbers you choose.
Arrange the blocks in each set into groups of 3.

20
Answer Key: Division - Booklet 2



Breaking Up: Remainders - Worksheet 4

Record

SE;E-l-i-tuﬁ:L}R‘ing

6. Build 28 this way.

22n pas, ane 3
2 dpB0 @
BEE 5|18 + 1 +
“Z;

Now arrange {he blocks in each set into groups of 5.

RS 3
F R;
R+2+ | +p =5
o 5[lp+jo+5 +13

7. Bulld 28 this way.

Now arrange the blocks In each set Into groups of 5.

BUWV

@

Build 28 with any two numbers you choose.
Draw your blocks here.

Arrange the blocks in each sealr%o groups of 5.

wwv

o

Take out 35 blocks. 435
Break the 35 blocks Into three sets.
How did you break up the 357 +

Armange the blocks in each setinto
groups of 4,
Record your work below.

Do the same problem again.
Break up the 35 a dilferent way.

21

Breaking Up: Remainders - Worksheet 5

Break up each problem two different ways., Make a mode! with blocks or drawings.

1. Break up the 26 into three nymbers. Divide by 3.
QR& BOwWV

R'&
326 I B g
SI * +
Do your answers match?
Breakupita R?‘ Clicle the easler one.
different way. s + = g

3|:+___+___

2. Break up the 38, Divide by 5.
! Y

5(5% . s =,7&3

+ + Do your answers maich?
Circle the easier one.

_____+____+__ = "7R3
+.—_

3. Break up the 36. Divide by 4.

4@ k0= q
+ +*

Do your answers match?
+ + Circle the easier one.

22

Breaking Up: Recording - Worksheet 1

Take out 60 counters and the circle division workboards on the following pages.
Use them to solve these problems. For the three circle problems cover up one circle.

1. 6 W Use the four circle workboard. IO"O*O"O
Exameple: R

5+ Ho+ 0
6|30 + 24+ 4 + O

This number means

Exa!np(e, thg@ava —10-3!"0& 05

Do the answers to problems 1 and 2 match?

3. GIGO Challenge! No remainders. Use three or four clrcles.

38 + 3+ L{. =._l.D_
6] 18 +_18 + 24
Example

27

Answer Key: Division - Booklet 2

Breaking Up: Recording - Worksheet 2
Take out 60 counters and the three and four circle division workboards.
Use them to solve these problems.
1, Use the four circle workboard, IO‘O*O‘O
5 | 60 Means that | start with _(aQ objects and make groups of .
R
+ + + = = ' 2'

5| + + +

2. 5[60  Usethe three circle workboard, [O"O*O R
s =__ =12

5 | + + t
This number means

i iay

Do the answers to problems 1 and 2 match?

3. 5|60 Challengel  No remainders. Use three or four clrcles.

4+ i+ 4 =12

°| 20 +20 * 20
E)(am?\tz

28



Breaking Up: Recording - Worksheet 3

Take out 60 counters and the three and four circle divislon workboards,
Use them to solve these problems.

Wy

1.
4160 Use the four circle workboard,

0000

00

2. 4[B0  Use the three clrcle workboard,

15

+ + =
4 * * t
This number means
hat | nave Ligmu.ps
Do the answers fo problems 1 and 2 malch? [o] A

Use three or four clrcles.

-_ls

3, 4[60  Challenge! No remalnders.

+ +

4 + *

29

Breaking Up: Recording - Worksheet 4

Take out 60 counters and the three and four clrcle divislon workboards, BU W V
Use them to solve these problems.
1.

3180 Use the four clicle workboard.

O:O:O+0O

+ = =

+ +

3| + + +

000

2. 3 l 60  Use the three circle workboard.

L. 20
3|+ s t
This number means

that | have _2_0_9rou. ps
of 3.

Do the answers to problems 1 and 2 match?

3. 3[60 Challenge! No remainders. Use three or four circles.

+ + =_ZQ.

3| . .

30

Breaking Up: Test for Understanding - Worksheet 1

1. Here are 12 blocks.
A %

A

A / 4
Here are the 12 blocks broken up in different ways.
Wirite the number sentence for each problem.

a 7 b / - g a7 @
« b =1 Q+3=12 3 i b+ B -n

2. On the lines above each litle section of blocks, write the number of
Groups of 3 there are In that part. The first one Is partly done for you.

L.2-4 3.1 -4 1.

‘v v ‘v B ‘M mE ©

3. How many groups of 3 are there all together in picture d. H{
How many groups of 3 are there all together in plcture e. ”‘
How many groups of 3 are there all togather in picture f.

What pattern do you see in in these answers? ']‘ ers
are. adl the same. \
Why does it make senge that it would be that way? 4 m’hﬁd\l%
volsen vent eissti ofa

oumount \D&"nﬂ divided.

Breaking Up: Test for Understanding - Worksheet 2

Circle the mistake in each of these problems.

Explain the mistake the person made.
Should have broken “9 e
&m&mdd@kmﬂY

4. The problemis 24 + 3= _S__ .

3+3+3=0) lo:
3 9+9+9 XL EvEy
ﬂq+q+b

5. The problemis 20 + 4 = _5 .

“or 2=6°

4| 12+8

Wwrow
of ditigion error.

6. Theproblemzsw 3-__, QS
S g gaeat
Should have been
ﬁl RZ Qa
3+2 =5 =0

Correct answer:

7. The problemis 15 +8=_5 .
A1

R1 R1
142 +1 *0
3| 447 +3 +1
“The remainder of 3 was added Yo

= 4=4+1=5

the “‘rgrou_pso{: 3.

32
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Answer Key: Division - Booklet 2



Multistep Word Problems

Breaking Up: Practice - Worksheet 1
Dividing by Three

1. Mimi got $25 for her birthday . Shi t $13.15 and pald with a $20 R1
bill. I‘rsnhg ?wd leftot;\eesrs ::ill aﬁomeeosrf ﬁgr desk. V\?!;]enp;e ‘got haome 11 Rl 10 +1R1 =11 -+ -+ =
she counted her money and realized she had only $6.15 in her wallet. 3 l 3 4 3 I 30 4 ’
H h did th hier short Mimi when shy de th
ct:);gleli monex i e eocas ier short Mimi when she made the ____+__- . S
20.00 .85
~13.15 ﬁ,z.(s E\(Mg\e e
$6.85 .70 12 I+ | =2 t + =
3% 3laars (4
2. Shania went shopping with Marissa. They bought $34.99 worth of food to
at school. They then bought $14.79 worth of penclls, pens, and erasers to sell
too. After they sold everything, they had a total of $88.92. If they spiit the profit + — -} -+ ==
evenly, how much money will each girl receive? I 5 - ‘
Spent $4a.73 %qg, '.13q|t+ 3|45 1__,___ 4
P
b B + = t ot =
iy 354 |+ |+
3. Dorothy, Jesse’s mom, took Jesse, Samantha, and Emily shopping for a new B e — e e
basketball. Each child put in $5. The ball cost $18.21. They borrowed money from
Dorothy. How much money does each child owe Dorothy?
5= iﬁ\szglo 1.oY + = =
=5.00 33
BAa T3 3[60 |_+__ |+
%5
2l
33 34
Breaking Up: Practice - Worksheet 2 Breaking Up: Practice - Worksheet 3
Dividing by Four ~ BUWV Dividing by Five ~ BuwV
2
U il + = + + = R + = + + =
4|46 o | 5137 | _+__ |+
2 . |
R = + o= T + = + + =
oK I T S N
”‘%’ + —_ + + - q = + + =
4{ 56 1_+_____ - 5] 45 1___ L l____+~...,+..__._
3
R = +  + = R% + = + + =
47 I e [ I
20 = t + = + = + o+ =
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Breaking Up Division with Cuisenaire Rods
Worksheet 1

Study this problem.

12x3= ( 4+ 5 + _8 )x3
12x3= ( 4x3 )+ (5x 3) + (3 x 3)
12x 3= ( 12 + 15 + 9
12x 3= 36

in this multiplication problem we want to know what 12, three times is.

The answer is 36. When the 36 is divided and we want to know how many
threes can it into it. This can be done by breaking the 36 into sections just
like in multiplication,

The number sentence is now 36 + 3= IQJ 3|36

The number in the box tells how many 3s are in each small section below.

T

————-————-—-—————-—gmupsol
214
3|2 5o

31in 36.
Buwy

Break it up a different way.

3

Breaking Up Division with Cuisenaire Rods
Worksheet 2

12x4= ( 4 + 5 + 3 ) x4

12x 4= (A x M)+ (A x 4 +(3x i\L)

12x4=( _lb + 20 + 12
12X 4= H:S
iZ

4!48

4] -+

:

\
VA

:

I

s niA
{4 A

Do the division problem again a different way. BU\U\/

(] [ 1] -1

38

Breaking Up Division with Cuisenaire Rods
Worksheet 3 Examnples:

taxa=( 5 + _H4 + _A

) x4

ax 4= (5 X &)+ (B X B) +(5x 4,
14x4= (20 + 1+ _R0
14x 4= fS‘Q

Break up this division problem the same way you did in the problem above.

56 [5] .« [4] «[5] -14

fl

Do the division problem again a different way. BUW

(1. (1 +[]

:

Breaking Up Division with Cuisenaire Rods
Worksheet 4 BUwWY

15%6=( + + )x6
Bx6=( X Y+ (—x__ Y+ {__x__)
15x6=( + + )
1B5x6=__40

T [ . [ +[] -5

Answer Key: Division - Booklet 2



Breaking Up Division with Cuisenaire Rods
Assessment - Show You Know

1. Break up this division problem.

e[ (0 [0 -

2l
2. Solve this problem two ways. 4| 84

r—

3. Are the answers to problem 2 the same? yeﬂ Explain why this is so.

e Prob\em 15 345% both times,so

1 er T
- e 84 is brok |

1

Hhe Total m)uals au,

S
Averages - Worksheet 1 &
g ]

Here is a common problem in the world. Let's say you are learning to
shoot baskets. Each day you shoot 15 baskets. You keep track of how
many baskets you make. Then someone asks you how %ou are doing.
Do you tell them what you got today? Do you tell them what you got
yesterda’y or two days ago? Most people would ask, "What Is your
average?"

What they mean when they ask that is: If each day you made the same
number of baskets, what wouid that number be? It means you took ail
your scores and evened them out so that they were all the same; that
number is what an average is.

Let's do one.
You will need some blocks. Unifix cubes are really good for this.

Let's say you kept track of how many baskets you made each day for a
week. Your record looks like this:

Monday 9 baskets made Make a stack of 9 blocks.
Tuesday 8 baskets made Make a stack of 8 blocks.
Wednesday 10 baskets made Make a stack of 10 blocks.
Thursday 5 baskets made Make a stack of 5 blocks.
Friday 8 baskets made Make a stack of 8 blocks.

Your stacks should look like this:

E

Now keep the number of stacks the same. Five stacks for five days.
But move the blocks around until all the stacks are the same size.

How many are in each stack now? 8

There should be eight in each stack.

So the average number of baskets you made this week is eight.

The average is the number in a stack after the stacks are all the same
size. Do more problems on the next page.

41 42
Averages - Worksheet 2 Averages - Worksheet 3
¢ Let's do an average again with different numbers.

Let's look at this data again in numbers, w Try to use the pattern you noticed to predict what the average will be

before you do it with the blocks.
Monday 9 baskets made Make a stack of 9 blocks.
Tuesday 8 baskets made Make a stack of 8 blocks. Tomstny '8 paskets made S
Wednesday 10 baskets made Make a stack of 10 blocks. Wednesday 9 baskets made @E
Thursday 5 baskets made Make a stack of 5 blocks. Thursday 14 baskets made W
Friday 8 baskets made Make a stack of 8 blocks. Friday 14 baskets made
After the block stacks were made equal, there were eight in each stack. How many baskets were made in all? _5_5.-___
So the average number of baskets you made this week is eight. How many days (stacks) were there? 5
How many baskets were made in all? él;O What was the average per day? “—‘LL**

Did the pattern show up again? #(’.ﬁ
How many days (stacks) were there? _ 5 P P ad

What was the average number of baskets made per day? _ 8
Do the same thing with this data.

Monday 5 arrows on target Make a stack of & blocks.
Tuesday 8 arrows on target Make a stack of 8 blocks.

Wednesday 18 arrows on target Make a stack of 18 blocks.
Thursday = 9 arrows on target Make a stack of 9 blocks.
Friday 10 arrows on target Make a stack of 10 blocks.

Answer these questions.
What is the total number of arrows that hit the target?

How many days (stacks) did you shoot?

What was the average arrows on target a day?

50

-5
10

Search for a pattern in the numbers., 5%§2 Ho ond Ko .5-.-3
What do you see? £ 0= 50 ond 50~5=10

Answer Key: Division - Booklet 2

43

Write the pattern as a number sentence. 55‘-—- 5= A}

Use your number sentence to predict what the average is for this data.
Note that this time the number of days is 4 instead of 5. You will have
only 4 stacks this time.

Monday 15 arrows on target
Tuesday 12 arrows on target
Wednesday 18 arrows on target
Thursday = 15 arrows on target

What is the total number of arrows that hit the target? {Q Q
How many days (stacks) did you shoot? é{:

What is the average? __l.ﬁl_

Explain how to caiculate an average. If you can not calculate yet, make
up more problems like these and use the blocks or a drawing to help
you find the pattern.




Breaking Up: Practice - Worksheet 1
Emmplet

Use the problem on tha top of each column to help you do the problems

2 B5ts5t2=R
R e L
R\ + + =
Gl—% 6L___+_+___~

+ = ”R3 -+ + o=
4|76 [+« e[ e 4

3

+

4r55|——*—

3
22
dot 4 4+ 4 o[ e 4

+ = + + =
+

I

6[*"0 6[_——?‘

N
El
N
|
+ |+
|
-+
|

Breaking Up: Practice - Worksheet 2

I

2
r3 + + = + =
sfa8 5[ 4 4 4 2 4 o+
a4 + o+ = +

[75 [+

13 + o+ = +
o1 7 ‘ 4+ [55 8 +
] R% + = IQVKD“ + + =

46 47
Breaking Up: Practice - Worksheet 3 Breaking Up: Practice - Worksheet 4
Q 2 + o+ = R + + =
o5 o[, L 4[lot o _ |

€Rb + + o=
(I L

R’q + = ‘L‘Ql s I

I i I

P

+ |+

+
Il

3
+
+
1l

+ +
o]
E
o«
|
+
|
+
|

%) + = 19 + 4+ =
aflor 4] 4 4 8[% s[4
48

+
91179] + o+ 6112 o ,

49
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Show You Know

Solve these two problems.
o+|0+ 4=24
3(30+30+12
bR+ T2 23 gy
3{18+36+10+8

Explaln why the answers to both of these problems are the same even though
the dividend is broken up diferently.

Because the total armount bema broken un
15 the some in both ombl@,ms

Explain what an average is.

e middle amount. Ay
odding a list of nu
the size oFthe |

o are fovnd by
bers ahokohim‘d;‘n% hx}

Multistep Word Problems o -
P
1. Shyla got $4.25 from her mom, $10. 87 from her grandfather and $3.50 from

her piggy bank. She bought a birthday present for Michela for $13. 95. How
money does she have left?

gﬁ
2. Elijah went shopping with Chaska . Chaska had $16.06 and Elijah
had $17.16. They bought supplies for Micky's birthday party.
They bought a cake for $ 16, 85,a package of balloons for $2.50, and a galion
of ice cream for $4.49 .They want to buy a party set of games and toys for

$10. Do they have enough money to buy it? 10 %
bzl

If they do have enough, how much money will they have left after they buy the
toys?
If they do not have enough, how much more money do they need to buy the
toys?

3. Kris, Keala and Donovan put their money together to buy a movie for Micky.
They each had a $10 bill. The movie cost $21.90.
How much money did each of them have left over?. EZ- 0

50 51
Discovering Easier Ways - Worksheet 1 Discovering Easier Ways - Worksheet 2
Here are five ways students solved 64 + 4.
Fill in the missing numbers. Solve each one. Fill in the blanks. 4 64
5+ 5+ 5+ 1 =lp
17 5+ 4+ 8=17 1. Amber's 4|20, 20, 20, 4
way Raeg Siaie S
3| 51 3|_“_+ + R T - Q%
- 2+2,+2,+2,+'2,+2,+\=\3=“ﬂ
18 7+ 7+ 4 =18 2 Jows 4110 , 10, 10, 10, 10, 10, _4

T2 4 4 4

35 10+10+10+ 5 =35
5|15 5|50+50+50 +25 =115

15 5+5+5 = 15
a0 6]30+20+20 = 90

u

13 10+3 13
al 71+ 20 = Al
52

Answer Key: Division - Booklet 2

0+ b=
3. Dﬁg}i{etle's 4 _f}g+ _24 o4
2
T | =15 =l
4. Svlng;/s 4 ]§9+_§Q+_4_

5. Robert's

+ L =1
way‘ 4 _@_Q-i—i

Whose way was easliest for you? A!QV

Put these problems in order of the easiest way to the hardest
way.

easiest hardest AWV

What made the problem easier? LQSS (HIHQMQ{:'{Q QM

he remainders

What made the problem harder?

53



Discovering Easier Ways - Worksheet 3
Here is another problem done three ways.

Do each one. Fiil in the blanks. 3 72
o+ + 4 =24
1./\};2)!/)@‘5 3 @+—3—0+_12—

Amber used 3 x 10 = 30 for her expansion.

]t % 3
s o 23+0 =23 = A
"y 3|70, 2

Roy used a standard tens and ones expansion. This is
an easy way to expand the dividend, but what problem .
does this cause when you divide? T causes remmwiefs,

RO+ 4 =24 'threedoesn‘;ﬁo into

ever| wmberaventy .
3|60, 12

James used an expansion that would give the
answer or quotient in tens and ones.

3. James's
way

Do all three problems,

Which way do you ke the best? AW louck most l\lﬂFSM"—S 'sway.

Why?

Will all three ways give the correct answer?_\2.5

Explain why.ﬂ“’.ja'tdl OJMDWI\—\-. OP 1’21 t‘Siba Same.
b

b up wn ol Yhree

prob\ews X
54

Discovering Easier Ways - Worksheet 4

Break up each problem two different ways. BUJJ\]\/
5[ 55 | |

2
3| 69 | |

31
3| 93 | |

Challengel

4 128 l I

3| 153 | |

55

Discovering Easier Ways - Worksheet 5

James and Danielle both chose numbers for their expansions (in the dividend)
to make the answer (quotient) come out in tens and ones.

Did they use a tens and ones expansion in the dividend? \{_g,s

quotient

O+ b =1 0 + 4= dwisor [anidend
s[0-2¢ o 36012

Look at how you did the problems on the previous page.
Circle the ones whose answers came out in tens and ones?

Try to get these problems to have the quotients or answers come out in tens
and ones. You may have to do it several times to find the right expansion.

15 do+5 =5
3] 45 B30+ 15

) Jot 3=
4] 52 Hyp+ 12,

K o+ 3 =g

5| 65 =5| 50+ |8
Challenge!

28 20+ % =28
3] 84 =3 po+ 24
56

Discovering Easier Ways - Worksheet 6

Ask one of your parents to solve this problem the way they normally do it.
(Parents, don't talk to students while you do it. Just solve it, without
expiaining.)

3| 255

Don't have them explain how they did it. But notice that they didn't
break the numbers up like this:

31 255 3| 90 +90+90 +60 + 15

They didn't expand the dividend at all. This s called short division.
It's fast because you don't have to expand the dividend number.

To learn to do this, you must learn to do your division problems the
way James (Worksheet 3) and Danielle (Worksheet 2) did it.

How are James's and Danieile's ways the same? The\') bOH‘\ \Jmke ug
e dwi Ry enumberste ient:

How did their answers come out? L1 J\'Q,hq o.r\d ones

57
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Discovering Easier Ways - Worksheet 7
Fill in the missing numbers.

54+44,8=17 10+ 7=y
quL+LL+1& qjﬂ+2i
1041043 =23 20+ 3 =23
4| O+ KO+ 12 4 80 + 12,
o+10+5 =25 20, 5=25
4[40,40.20  4g.
5. 5+5.4=94 10,9=H
5[
5| a5 425 +25 420 50 + 45
204204+ 5 =45 40 4 5 =45
5/ 100 + (o0 + 25 512004 25

Discovering Easier Ways - Worksheet 8

Solve each problem two ways. .
One way must have the answer come out in tens and ones.

Buwv

15 Ao+ 5
5|75 5| 5|50+25
19 1879
5[5 5| 5[50 + 45
25 2045
5(125 5| 5100+ 25
31 20+ L
5[155 5| 5|50+ 5
31" go+ 7%

5 |186 5 ] 5 |/50+3J€;__
59

3 3 3 3 3
x 1 x 5 x 10 X 6 x 8
3 15 30 18 24
3 3 3 3 3
X 4 X 2 x 3 X7 x 9
(2 b | 1
00

60

Answer Key: Division - Booklet 2

Discovering Easier Ways - Worksheet 10

Solve each probiem two ways.
One way must have the answer come out in tens and ones.

o 2+ _7 10+ 9
s| 51 8|+l sl tar
23 ?ﬂ’.;\./__ 20+ 3
slea. o+ slw+9
13 —r— 3
3l 8+ sla+q
53 e A0E3
315 3|+ 3|+ d
72 T T2
3216 8| + 3|0+
% —  dere.
3288 8|+ 3|opts

61



Discovering Easier Ways - Worksheet 11

SOIVE INESE Prooiems. USe your expanaea lapies 10 neip you.

62

I5 lo+ 5
s[4 slz0+15
256~  R0FS
3{75 3IQQ_+15_
3p 30t 2
sl 96 3'2’2_-1—_{_9__
4 A0*3

3| 120 3 [20+ 9.

AL iy

3 164 3liso+ 4

Breaking Up Tens and Ones - Fours - Worksheet 1

4 4
x5 X2
20 4
4 4
x_ 1 x 8
H

X

X
\l-bdp‘m-b

r»
AR

e
[REE.

4

B

41 280

Breaking Up Tens and Ones - Fours - Worksheet 2

Estimate

64

1x4="4 10x4="H0 100 x 4 =Hpo
2x4=1% 20 x 4 =80 200 x 4 = @00
3x 4 =12 30 x 4 =20 300 x 4 =200
4x4=10 40 x 4 =16 400 x 4 =| 0o
5x4 =20 50 x 4 =200 500 x 4 =000
6 x4 =24 60 x 4 =24y 600 x 4 =2fi0p
7x 4 =028 70 x 4 =080 700 x 4 =2g00
8 x 4 =39 80 x 4 =320 800 x 4 =300
9x4=3 90 x 4 =360 900 x 4 =Bk
1 Lo+ L oy
4i44 = 4| HO+ A&
2, 2048 =03
4]92 = 4[80+ 12
20+ .9 =29
4]116 = 4[5_9.+_3_te_
4|208 = 4|00+ &
5 50+ & —sy
4[216 = A|200+16_
B0 2 _
32 o0+ & =38
4!328 = 4320+ 8

Breaking Up Tens and Ones - Fours - Worksheet 3

Estimate

4188

N
[
)
(]
i

N

o
)

B

N

N k

%)

Il il

41 1,600
4| 800
300
4] 1,200
63
20+ 2 =2y
4190 + 8
q0+ 5 —95
41360 +20
—5Q+ 3 =53
400 + 12
L0+ 2 =(2
4240+ 8.
]
.:é_g_t_&‘_..=(02&;
4240 + 10
10+ & ="g
41280 + 20
4| 360 +36_
65
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Breaking Up Tens and Ones - Fives - Worksheet 1

Breaking Up Tens and Ones - Fives - Worksheet 2

5 5 5 5 5 10 x 5 =50 40 x 5 =200 70 x 5 = 350
x 7 X 6 x 9 x10 x5 20 x 5 =100 50 x5 =260 80 x 5 = 400
35 20 Hs 50 26 30 x 5 = /50 60x5=300 0x5= ey

5 5 5 5 5 Estimate
X 4 X 2 x 3 x 8 x 1 5|—J6?—— __Sr”g—gi;—a—=|3
20 10 I5 Ao 5 R = 5|50 +.15

1Y do+'L =1
- 85 = 5|50 S
5| 30 5| 200 5| 4,500 Sl 1_“+5’/l
1 I
10 yqR Hfo, lR:L/7R'
5| 25 51350 5| 500 — 5| 236 = 5|20 +36.
51 45 51150 5] 1,000 R 5| 480 = 5 |is0+ 30
3 00 6 L0+ b —(t
5[ 15 51100 5| 2,500 5} 330 = 5300 +30
% R 2
0 300 8 LO0+3 5k
5| 35 5]450 5| 1,500 — 5077 = 5150+21
66 67

Breaking Up Tens and Ones - Fives - Worksheet 3

50 x 5 = 250 10x5=50 70 x 5 = 350
80 x 5 = 400 30x5=150  40x5=R00
60 x 5 = 300 9 x 5 =450 20x5=]00
Estimate Y iQ—;— _l:{: =5L|

5]270 = 5|250+20
0 10+90 "o

- 5350 = 5350+ 0
l —'ZQ+—L =7'

— |5 355 = 5350 +5
—7—.Q+-2~ 272.

51 360 = 5|350+_ID

s = shmes
g5 8045 =95

S 5| 425 = 5|hod+2s

68
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Breaking Up Tens and Ones - Sixes- Worksheet 1

6 6 6 6 6
x 1 x2 X3 x 4 X5
(e 12 1€ Vid 230
6 6 6 6 6
x 6 X7 x 8 x9 x10
36 512 Hg 54 &0
9 30 o
6| 54 6 [ 300 6| 4,200
6] 36 6|24O 6[600
3 20 300
6| 48 6 ITzB- 6! 1,800
2 o} 00
6[ 12 6| 180 6| 2,400
[_3_ g0 r&g@
6| 18 6 | 480 61 3,600



Breaking Up Tens and Ones - Sixes- Worksheet 2

10 x 6 = 0 40 x 6 = 2HD 70 x 6 = HRO
20 x 6 = 120 50 x 6 =300 80 x 6 =N80
30x 6 =]80 60 x 6 =30 9 x 6 =540
Estimate RS 1o+ Q‘f5= 'OQS'
6{ 65 = 6|0+ 5
12 Jo+2 2
I 61 72 = 6 _(&Q_‘F_’_Zv_
3
2% 1042 21"
v lel7s = 6D+ 15
204+ 2 —
22 2 A =22
- 6} 132 = 6| o+ 12
5 R* 2-Q+&59=2‘+R4
6I 143 = 6|20 +28
N 6|26 = 6|24+ o

70

Breaking Up Tens and Ones - Sixes- Worksheet 3

Breaking Up Tens and Ones - Sixes- Worksheet 4

60 x 6 = 360 20 x 6 = IR0 9 x 6 = 54p
20 x 6 = (O 30x6={80 80 x 6 = HZO
70 x 6 =H20 40 x 6 =240 50 x 6 = 300
600 x 6 =3,(900 100 x 6 = QOO 500 x 6 =3,000
400 x 6 = HOD 000 x 6 =5,400 800 x 6 =4800
300 x 6 = |,800D 200 x 6 = ],200 700 x 6 =900
Estimate iO—}- 2‘ Ty
6| 252 = 6|20 +12
Ao+ b _y,
E——— 61 276 = 6 |240+ 306

o+ 2=12
6| 432 0 + 12

Il
(@)}
=
-+

2
q R 40+ iqzqﬁal
— 6| 572 = 6|54p+ 32
o+ L =
6]426 = 6420+ b
59 S04+ 3 -
_ 6| 354 = 6|300+ 54

72

40 x 6 = 2HD 10 x 6 =60 20 x 6 =120
90 x 6 =540 30 x 6 =|8D 80 x 6 =480
70 x 6 =A2p 60 x 6 =ApD 50 x 6 = 300
Estimate J_Q + H:— - )L{~
6[ 84 = 6|60 +24
—_— 61 126 = 6 j20 +_b
Hoyp 2 =k
— | 6] 252 = 6 MO+ 12
QR
" R* 4043 _—_L[3R1
6! 260 = 6] 240+20
2 &0 Qz._ /R*
g3R 2+ =83
- | 6|50 = 6 (440 + 2D
ﬂ(_),+ A1 =6”
S 6| 546 = 6 |540+ fp
71
Breaking Up Tens and Ones - Sixes- Worksheet 5
Estimate 3 & 30-{-5]2'
6[235 = |ig0+55
3 Q3
? 40+ 0
- 6243 = 6} 240+ 3
72 70+ 2
6432 = 6| 420+12
60 @0
6l 360 = 6| 3k0

73
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Breaking Up Tens and Ones - Sevens - Worksheet 1 | Breaking Up Tens and Ones - Sevens - Worksheet 2

7 7 7 v = Estimate = B 0+ _'Z_ =
x 3 x_@?= x 7 X 6 X 4 71 = 7| 0 +48.

2 ' Ha 7 28 -

! 7 7 7 7 ey
x 5 x 9 x_1 x 8 x10 7= 7Moo+ 1
35 63 7 56 70
7

il
+

b | D 90 dor 2 -7y
63 7 [ 350 716,300 7"%4;‘ 7W

74 75
Breaking Up Tens and Ones - Sevens - Worksheet 3 | Breaking Up Tens and Ones - Sevens - Worksheet 4
o " 10x7="0 40 x 7 = 280 70 x 7 = 490
Estimate 20+ 4 =29 20 x 7 =4O 50 x 7 = 350 80 x 7 =560
7 (200 = 7|40+ 60 30 x7 =2\0 60 x 7 =H2D 90 x 7 = 430
B0+ 0 —3D Estimate | 2041 _—p
7210 = |20 7[147 = Tl4o+ 1
60 £0+ .0 —¢p q o4+ L _q
7| 420 = 7|420+ 0 71637 = 7!L+..’1
80 20+ 0 =g o 0+0 =%
71960 = 7|80 +0 7'490 = 7|490 + O
23
RS Hop L _nR°
7l 500 = 7[43Q+_IQ_
35 30+5 _35
— | 71245 = 7 210 + 35
71574 = 7| 560+ |
76 77 | serlx

Answer Key: Division - Booklet 2



Breaking Up: Tens and Ones - Eights - Worksheet 1

8 8 8 8 8
X 2 x10 X 3 x 1 X7
o 30 8 56
8 8 8 8 8
X 4 x 6 8 x 9 x 5
32 H3 64 T2 40
2 300 ’_Z,D_Q
8| 64 81 2,400 8 {1,600
b %0 100
8] 48 8 | 640 8| 800
9 0 900
8| 72 81| 160 8| 7,200
’_JL ’_Lﬁ)_ blo
8| 88 81| 320 8| 4,880
3 60 rZO.
8| 24 8 | 480 8] 560
78 '

Breaking Up: Tens and Ones - Eights - Worksheet 3

Estimate

3
8l64

b
81208

)
8108 =

8
8| 308 =

8
- 8’ 0+
=Y 10+ 3R‘t= 13a~l
8|190+’18
204 ©=2%
- 8[ 160+ H8

Q4

30 + 8°t-3g™

8| Mo+ 08

80

Breaking Up: Tens and Ones - Eights - Worksheet 4

Instructiions only

81

Breaking Up: Tens and Ones - Eights - Worksheet 2

80 x 8 =640 90 x 8 = 720 30 x 8 = RHO
50 x 8 = NOO 70 x 8 = 560 60 x 8 = N8O
40 x8 = 320 10 x 8 = 90 20 x 8 = 1LO
Estimate | doy L —y
8|88 = 8/ 80 + 8
896 = 3|80 +{f
3 L0+3 =3
8| 104 = 8|20 + 24
6
B8R Loy 85 g%
8| 150 = g| 30 +70
1
|
;URl _’LQ+J_Q=QJ|R
B — 8(169 = 8 M+j_
R 20+ 1L _9)
+

oo
[N
N
o) '._
Il

%
P

79

Breaking Up: Tens and Ones - Eights - Worksheet 5

Estimate

82

Short way
N2

8 | 336
320

b .

—_— L3

25
24
-

81208
~ 00
H8
49
0

I
<

~

Tens and Ones

:
2

[ro
N i
= e

Answer Key: Division - Booklet 2

404+ 2 —yy
= 8|30 +1b
—5:Q+ —3?[:53Rl

I
g



Breaking Up Tens and Ones - Nines- Worksheet 1

Breaking Up Tens and Ones - Nines- Worksheet 2

9 9 9 ° g 10x9 =90 20 x 9 = (80 0x9 =63
2(—@2 X%L} X,ma X%S x-@ 30 x 9 =270 50 x 9 = #50 80 x 9 =720
9 9 9 9 9 40 x 9 =360 60 x 9 =5Hp % x 9 =gJo
X ;‘l Xg '9 XS‘? 2(—,73 X 1Y 21(()) Estimate o+ L — 1
7 300 200 9 ]99 = 9/90 +49_
9163 9 12,700 911,800 — /b v
g Lo+ &gt
2) Yo loo 91168 = 9| 90 + 78
9|45 9 630 91900
|
[} oD | R' "‘LQ+ R" - ”R'
9| 72 9 [720 98,100 91100 = 9 90+
” % e R'l RQ
9[99 9 [ 360 9[ 4,500 22 204 2 =22
9200 = 9|90 +20
9] 27 9 |[810 9| 540
3l g0+ L =3)
— | 9|27 = Jl20+9_
83 84
Breaking Up Tens and Ones - Nines- Worksheet 3 Show You Know
B0+ 2 _— 1. Solve this problem.
52 =+ & =52 0 6 3 =19
9]468 = 9‘,4,50 + I8 4 40+ 24 +12 =7
Br&;ﬁ(\\i}t}tg a different way.=ls tl:\a/ :;:wer the s?mF? _¥Q§__ 76
A3 §—Q+ 3 =53 al v+ __+__ i I
‘ — brokenup anyway and dhere i
91477 = 9 ‘ HAD + 2% S‘\:(l be M groups o 4 in Hhe whle-
" How can you break ug the problem so the answer Is In tens and ones.
y R* 4| H0+36
(08 R ’6" -Q + _g" — é)g R 2. Make your own family of facts. E&a.mp\e-' 3 xgi’ gz‘z
9616 = 9540+, Boas i
M= 8
Ol —L_Q + 1 = 101
9 909 — 9 l qOO + q 3. Break up this problem three ways. 8| 520
Three numbers Short way Tens and Ones
Buwy 65 6o+ 5 _ (5
b L0+ 2 by |——" g |20+ 10
Y R oy i
85 ' 86

Answer Key: Division - Booklet 2



Families of Facts - Worksheet 1

Fill in the blank space with a number that completes a family of facts.
Use only the three numbers in the box to make four number sentences%
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Expanded Division: Practice - Worksheet 1
813 BUWY + + -

3]2,439 = 3| __ 4+ 4+
15 + 4+ =
31477 N N T

08
312,124 =

o
[
il

]
R +  + =
3[1,246 = 3| __+__ A+

252 + 4+ =

3 [756 =

87 88
Expanded]Division: Practice - Worksheet 2 Expanded Division: Practice - Worksheet 3
900" BUWV + o+ = 18 BUWY L.
4[3,625 = 4| __+__4__ 5[3.59 = s[4+
89 +  + = 150 S
al756 = 4| _ 4+ 4+ s[is0 = s[4+
5 + + = 50 + + =
4!1,020 = 4| 4 4 5[2.535 = 5| 4+ +_
+ + =
721 + _+ = 570 ~
4[288 = 4l 4 4+ s[z850 = s[4+ 4
rl 0 + + =
+ + =
54,510 = 5
4!2,509 = 4] 4+ 4+ { |+
0 + _+ =
[—i—-b tto= s[less = s[4 4
42240 = 4|4 4 |+
89 1 90

Answer Key: Division - Booklet 2



Expanded Division: Practice - Worksheet 4

',_Z.Ue_ Buwy
6] 1,296 =
6 l 5,304
B
6| 1,482 =
6‘ 432

I

i

I

617,380

6 [2,814'

+ _ +

Expanded Division: Practica - Waorksheet 5
+  +

i

6|__+ +

- 235 R
o 7|1,456 Buw A

61 R S

+ = 80 +  +
. 711,260 4+

Il
=
|
+
+

+ = + _ +
o+ 7[917 o+

Il
=
|
+
4

Il
i
|
+
+

— 7[1,106 o+

2

I
=
|

-+
+

] @R + _ +
4+ 7’2,149 4

= 149 + +

6]____+ +

7 l 1,043
91 92 - T

il
-
+
T

Expanded Division: Practice - Worksheet 6

145 Buwv
8| 1,160 =

10
8| 832

]

17
8[1,392

18
8[ 1,480

8 [ 1,088

R2

123
8 (986

i

Expanded Division: Practice - Worksheet 7

= L BuwY + o+
— o[ T.134 = 9| 4+ 4+

+  +
8!__+___+
+
8!____+___+

i 95

+ +  +
— o[8ss = of _+__+__

324 +

—t o[2916 = 9| _4+__+__

02 ER
— o[o18 =9 4+ 4

+  +
- 9[1,097 = 9| 4+ 4

+ 4+
8|__+ +
+  +
8!~__+ +
+  +
8|___+ +
+ +
8l __+__+

Answer Key: Division - Booklet 2

5 + o+

93 94
Pre-Assessment - Part 2 is the same as Post-Assessment



Monkeys on the Roof - Worksheet 1

Once ulgon a time there was a whole batch of baby monkeys who got loose from a zoo
and found thelr way Into Mrs, Querel's houss. She called the zookeapar, who came over with
some cages. The cages looked like little towers with three litlle doors. The zooksaper went
Into the house and put three baby monkeys into each cage. Then he called a helicopter to
come and pick up the cages. The helicopter pilot wanted the cages on the roof of the house
s0 ha could get them easily with his hook. So the zookeeper tossed the cagﬁs upon the
roof. The pilot grabbed them with a hook and took them all back to the zoo. Mrs, Querel's
house was all messed up but empty of baby monkeys. The zookeeper stayed to help
clean up the mess.

CAGE I coeeee. -

Cut out the12 baby monkeys. Put all the baby monkays into the house. Now cut out
acage. Pasle three baby monkeys Into each cage and put the cage on the roof. Keep
doing that until all those frisky monkeys ars In cages on the roof.

Monkeys on the Roof - Worksheet 3

Number of Cages on the Roof 6 Cages

E 3| ‘1\A§nkey5

7 Cages ‘O Cages

@3 21 @3 30

Monkeys Monkeys

Cage | Number of Monkeys
Size | inthe house

8 Cages

§3 24

Monkeys

3 Cages

QS 9
Monkeys

q cages 1 cage
53 27 53 33

Monkeys Monkeys

Monkeys on the Roof - Worksheet 2

Oh nol The baby monkeys came back! This time they brought their friends too.
Now there are 15 monkeys. How many cages will the zookeeper need this time?

CAGE

Cut out the15 baby monkeys. Put all the baby monkeys into the house, Now cut out .
acage, Paste three baby monkeys into each cage and put the cage on the roof. Keep
doing that until all those frisky monkeys are in cages on the roof.

Monkeys on the Roof - Worksheet 4

Number of Cages on the Roof 3
B4 12

4 A g
ja[16 4[24 432

Cage | Number of Monkeys
Size | inthe house

2 5 [
f4] 8 4| 20 414

4

Answer Key: Division - Booklet 2

Monkeys on the Roof - Worksheet 5

Qops! The monkeys on the roof don't all fit In the cages.

What if thers are 13 monkeys? You can get 12 of the monkeys into the cagss, but there is
one left over. The zookeeper did not want to use another cage. So he tied the baby monkey
to a balloon and floated it up to the helicopter. The monke?' on the balloon Is called a
remalnder. You can have more than one monkey on a balloon.

— 3
4

NomborofFul Cages o e Foo v
2 2 3
Ba[11 4o

4] 15
°© .9 9
4|21 4| 5

Gage | Number of Monkeys
Size | inthe house

l
g4l 7
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