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WORKBOOKS INTRODUCTION

There are many opportunities for student to work individually during the course of the lessons
described in the other content strands. In the Workbooks strand, however, it is this individualized
work which becomes the chief end of the majority of lessons. The goal in this strand is to provide
students with opportunities

* to review many of the ideas they have met in other content strands;

e to apply their acquired knowledge to new situations requiring various kinds of strategic
thinking; and

* to learn how to read and use mathematics workbooks.

The following six workbooks are provided:

* Collage of Problems #1
* Collage of Problems #2
* Collage of Problems #3
* Collage of Problems #4
* Collage of Problems #5
* Collage of Problems #6

...and one storybook.

e A Very Strange Neighborhood

Each workbook contains problems of varying levels of difficulty. Approximately the first ten pages
of each workbook are easy problems, the next ten to twelve pages are average level difficulty, and
the last ten pages are more challenging problems. For each workbook, we suggest that all students
start work at the easiest level (i.e., on page 2) and then work through as many pages as they can
handle during the two lessons scheduled for that workbook. We estimate that, in a typical class,
about two-thirds of the students will correctly finish the first ten pages, about one-third will finish
the first twenty pages, and a few will finish all or most of the workbook. These proportions will
vary from class to class.

This guide contains an answer key for each workbook. The key follows an introduction to the
workbook and a suggested collective lesson. The lesson either presents the workbook to the whole
class or provides a warm-up activity, usually on a problem similar to one found in the workbook.

The storybook A Very Strange Neighborhood touches some important areas of mathematics with the
motivation of a story context. This booklet allow students to become deeply involved in an appealing
fantasy as they struggle with difficult mathematics problems. The situations support topics and
strategies developed in other strands.
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WORKBOOKS INTRODUCTION

il Use of the Workbook Strand for Evaluation Purposes

The workbooks provide an excellent instrument to assess the progress of your students on a regular
basis. You may not feel it is necessary to check every page and problem for each student, but you
should develop a procedure for checking students’ work with which you are comfortable. This may
include checking one or more specific pages, discussing some particular mistakes with individual
students and letting them correct their work, or just looking carefully at a few pages to be sure the
students have understood the general idea of the problems in that particular workbook.

In the Blacklines, you will find a record-keeping tool for each workbook to help you assess student
progress in the various strands. This tool may also assist you in parent conferences and in filling out
periodic progress reports.

Here are some important points to bear in mind for workbooks.

* Always read the introductory material for each workbook and give the short introductory
collective lesson(s).

* All students should start at the beginning of each workbook and progress as far as they can.

 All students should begin a new title on the same day, even if some students have not
finished work on the previous title.

* Not all students should be expected to complete a given workbook. Only some students
will reach the most challenging problems. Other students may succeed only in doing the
easiest problems, although you should not assume this automatically — surprises are not at
all uncommon.

* Students should be allowed to use calculators except on pages you specify beforehand.

Note: Some pages in a workbook have problems that are related to calculators or are best attacked
with the support of calculators; however, there also are pages for which the use of calculators may
not be appropriate. We encourage you to review a workbook before distributing copies of it and to
inform the class beforehand on which pages your are not allowing the use of calculators. Certain
pages you may wish to use for special evaluation purposes; other pages would not be effective if
calculators were allowed, for example, pages that primarily focus on paper-and-pencil computation,
“wipe-out” pages that involve subtraction of decimal numbers, pages where using patterns permits
students to solve problems from previously solved problems, and pages where the problem is to
insert missing decimal points in answers to calculations.
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WORKBOOKS INTRODUCTION

Workbooks

The six Collage of Problems workbooks both review and extend many of the ideas introduced in
the content strands. The extensions occur through problems which require students to apply the
mathematics to new situations or to synthesize their knowledge in new ways.

Lessons: W1,2,4,5,6,7,8,9,10, 11, 12, and 13

A Very Strange Neighborhood

Your students are familiar with many different types of numbers and ways to name them; for
example, 73, 24, %, 8.517, and 0. 3. The storybook A Very Strange Neighborhood introduces a
new kind of number, namely the irrational numbers’. During the story, students use a number line
to explore the ordering and density of decimal numbers.

Lesson: W3

* Rational numbers are numbers which have fractional names; for example, %5, =2%, and 5.02 (5%i0) are rational numbers.
Irrational numbers do not have fractional names although they are on the (real) number line.

IG-VI
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W1 COLLAGE OF PROBLEMS #1 LESSON W1

Capsule Lesson Summar

Find or draw sets of line segments of the same length in a picture of intersecting squares
without using a ruler to measure. Begin the workbook Collage of Problems #1. (This is
the first of two lessons using this workbook.) P
( Materials )
Teacher * Colored chalk Student e Collage of Problems #1
* Meter stick Workbook
* Colored pencils, pens, or crayons
e Compass
* Metric ruler
* Calculator
G ,
l Description of Lesson
Carefully draw this picture on the board. The intersection
of the two squares should also be a square.
T: There are three squares in this picture.
Invite someone to the board to trace the three squares.
T: Can someone trace some line segments that have the same length without using a ruler
to measure?
S: The four sides of a square are the same length.
T: Yes. Are there any other segments already in the picture or that you could draw in the

picture that have the same length?

As students suggest possibilities, use different colors for
different sets of segments. [llustrate several different sets,
but do not attempt to find or draw all of the possibilities

in the picture. For example, your picture might look similar
to this one.

Explain to the class that page 12 of the workbook for today’s lesson has a similar activity.
Distribute copies of the workbook Collage of Problems #1, and let students work independently for
the rest of the class period. If many students are having difficulty with a particular problem, you may

wish to have a collective discussion about that problem.

At the end of the class period, collect the workbooks for your review. They will be used again in
Lesson W2.
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Bl Writing Activity

You may like students to take lesson notes on some, most, or even all their math lessons. The
“Lesson Notes” section in Notes to the Teacher gives some suggestions and refers to forms in the
Blacklines you may provide to students for this purpose. In this lesson, for example, students may
note problems in the workbook they found especially interesting. They may also like to create other
problems, similar to ones in the workbook, for their classmates or a family member to solve.
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W2 COLLAGE OF PROBLEMS #1 LESSON W2

Capsule Lesson Summar

Review divisibility tests by asking which of the whole numbers 2 through 10 are divisors
of 58 212. Continue individual work in the workbook Collage of Problems #1. (This is
the second of two lessons using this workbook.) P
( Materials )
Teacher » None Student e Collage of Problems #1
‘Workbook
* Colored pencils, pens, or crayons
e Compass
e Metric ruler
e Calculator
\ J

l Description of Lesson

Write the following information on the board.

586212

2 3 4 5 o 7 & 9 10

T: Which of the whole numbers 2 through 10 are divisors of 58 212? Why?

As students explain which of the numbers are divisors, circle them in the list. Cross out numbers that
are not divisors.

S: 2, because 58 212 is even.

S: 4, because the last two digits of 58 212 are for a multiple of 4. 4 is a divisor of 12.

S: 58212 is not divisible by 5 because its ones digit is not 0 or 5. It also is not divisible by 10
because its ones digit is not 0.

S: 3 and 9, because 5 +8 +2 + 1 +2 =18 and 18 is divisible by 3 and by 9.
S: 6, because 58 212 is divisible by 2 and by 3.

S: 58212 is not divisible by 8 because when we divide 58 212 by 4 we get an odd number.
Another test is to look at the last three digits, 212, which is not divisible by 8. 200 is a
multiple of 8, so 208 and 216 are multiples of 8, but 212 is not a multiple of 8.

S: We do not have an easy test for 7.
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8316
7)56212
—49 000 |7 000
9212
—7000 |1 000
2212
-2100| 300
112

-70 10

42
-42 6

Invite a student to do the division at the board. For example:

Conclude that 58 212 is divisible by 7.
56212

@De®OX ©0 X @ »

Distribute students’ copies of the workbook Collage of Problems #1. Ask students first to correct or
complete pages from the previous week’s work, and then to continue working in their workbooks.
You may wish to have a collective discussion about some problems that were difficult for many
students the first week.

At the end of the class period, collect the workbooks for your review. After checking the workbooks,
you may wish to ask some students to work further in their workbooks during a study time or to take
them home as an assignment.

Bl Assessment Activity

An individual student progress record for this workbook is available on Blackline W2(a). You may
like to use this form to monitor student work.

Ml Home Activity

If you choose to send workbooks home with students, you may want to include a letter to parents/
guardians about the workbook. Blackline W2(b) has a sample letter.
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W3 A VERY STRANGE NEIGHBORHOOD W3

Capsule Lesson Summar

While reading the storybook A Very Strange Neighborhood, explore the ordering and
density of decimal numbers. Through a detective story about a lost number sending radio
signals, introduce a new kind of number, an irrational number."

Z
( Materials )
Teacher * Colored chalk Student * A Very Strange Neighborhood
¢ Meter stick Storybook
\ J

l Description of Lesson

Begin with a discussion of different kinds of numbers, asking students to describe or give examples.
Students should mention whole numbers, negative integers, and rational numbers. Write students’
examples on the board; for example:

17 82 s 8.2

*
* Lo |
If no suggestion uses a repeating decimal name such as 0.3 or 5.1462  , ask,

T: Do you remember a name for s that we said was a kind of decimal “nickname”’?

%

S: 0.333 ... 0or 0.3.
'il
Write this expression on the board. 5.1462

T: What does this notation mean?
S: The digits 4, 6, and 2 repeat. We could write 5.1462462462 ....
T: You already know many different kinds of numbers. Today we will read a story about a new

kind of number.

Distribute copies of the storybook A Very Strange Neighborhood. Read the story with your class.
Questions based on the mathematical ideas are suggested below. Use the questions carefully to
enhance, not diminish, the spirit of the story. By keeping the discussions brief, you should finish the
storybook in one lesson. At a later time, you or your students may wish to discuss further some of
the ideas.

Pages 1-4
Read pages 1 to 4 collectively.

T: Are there other numbers between 7 and 8?

S: 7.1,7.2,74,7.6,and 7.9.

Kskystudéntsatorpointritothenunbabeledumbak ¥orckehel ticthesenmuembersxenppage 24(), and 5.02 (*in) are

rational numbers. Irrational numbers do not have fractional names, although they can be found on the (real) number line.
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Any others?

7.06,7.29, and 7.84.

7%5.

Are there numbers between 7.7 and 7.8?
Yes, 7.74 and 7.79.

7.715.

7%

Pages 5-6
Read pages 5 and 6 together.

T: On page 6 of your storybook, point to the mark on the number line for 7.73.
Check that students are pointing to the correct mark.

Page 7
Read page 7 together.

T: Are there exactly nine numbers between 7.7 and 7.8?
S: No; there are many more, for example, 7.727 and 7.70622.

S: There are infinitely many numbers between 7.7 and 7.8.

Page 8

Read page 8 together. Point out that the number line has been magnified again. Now only the
numbers from 7.7 to 7.8 are shown.

Page 9

Read page 9 together.

T: Marks for many of the numbers between 7.7 and 7.8 are shown on this number line, but
they are not labeled. What are some of the numbers at these marks?

S: 7.732.
T: Where is 7.732 on the number line?
S: Between 7.73 and 7.74; the second mark above 7.73.

Let several students point out other numbers between 7.7 and 7.8.

Pages 10-11
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W3

Read pages 10 and 11 together.

T: Does the story ever end?
S: No, you can always find more numbers between 7 and 8.
Pages 12-14

Read pages 12 to 14 collectively.

T: Look at the spiral and try to figure out its rule. What would be the next number if we were
to continue the spiral?

S: 7.888888.

T: What numbers would come after 7.888888?

S: Then 7.8888882, 7.8888884, 7.8888886, and so on.

T: Can you explain the rule?

There are several correct explanations, but “add 2 to the last digit” is not correct.

S: Start at 7. Add 0.2 four times; then add 0.02 four times; and so on.
S: Add 2 to the last digit each time, except when the last digit is 8. Then add another decimal
place by putting 2 at the end.

Page 15
Read page 15 together.

What is the rule in the upper part of this snake dance?

Put another 4 on the end of a number to get the next number.
What is the rule in the lower part?

Take off a 6 from the end of a number to get the next number.
Is there a smallest number in this snake dance?

Yes, 7.4.

Is there a largest number?

No. Although 7.666666666666 is the largest number shown on the page, the dance goes
on.

Draw this part of the number line on the board. Make the segment from 7 to 8 one meter long.

7 8
I I

T: Who can point to where 7.6 is on this number line?

Suggest that students use a meter stick to divide the segment from 7 to 8 into ten pieces of equal
length.
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7 7.6 8
I I I I I I I I I I I

T: Where is 7.66 on this number line?

Again, suggest that students divide the segment from 7.6 to 7.7 into ten pieces of equal length.

(AR S N NS v/ M B R
T: Where is 7.666?
S: Just to the right of 7.66.
S: Between 7.66 and 7.67.
T: Where is 7.6666?
S: Between 7.666 and 7.667.
T: These numbers in the snake dance, 7.6, 7.66, 7.666, and so on, are getting closer and

closer to some number. That number has a fractional name. What number is it?
%
S: 7%, because 0.666 ... = 0.6 =%;.

If no one suggests 7%, remind the class that 03=0333= Y3, and ask about a fraction for 0.6. Lead
the class to observe that 7.666 ... = 7.6 = 7%.

T: If we start at 7.6 on the spiral and follow the arrows backwards, we get closer and closer to
7%, but we never reach 7%;.

Page 16
Read page 16 together, and draw this part of the number line on the board.

7|.4 7|.5 7.|6

T: 7.5 is exactly halfway between 7.4 and 7.6. Can you suggest two other numbers that 7.5 is
exactly halfway between?

S: 7 and 8.
S: 7.3 and 7.7.
S: 7.44 and 7.56.

Use the idea of distance from 7.5 to generate or confirm some answers; for example:

7|.4 7.|44 7|.5 7.|56 7.|6

|\ J\L J
4 4

0.06 0.06

Depending on student interest, you may wish to challenge them to find pairs of numbers even
closer to 7.5 which have 7.5 as their midpoint; for example, 7.49 and 7.51, 7.495 and 7.505, or
7.499 and 7.501.

Pages 17-20

Read pages 17 to 20 collectively.
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%k
T: So far in the story, you already know all of the numbers we have met. 7.6 and 7.5000001
are somewhat unusual, but they are not new to you. Now we are going to meet a new kind
of number.

Pages 21-22
Read page 22.

T: This sad number is singing a strange song: “Bing, bang, bing, bing, bang; bing, bing,
bing, bang; and so on.” What number could be sending this message?

Accept a few suggestions about what the sounds could mean.

Pages 23-26
Read pages 23 to 26 collectively. Refer to the last number, 7.5155155515555, on the red arrow road.

T: What would be the next number on the red arrow road?

S: 7.51551555155551.

T: How can we get the next number?

S: Put five 5s on the end of the new number.

T: How can we get the next numbers?

S: Put another 1 at the end.

S: Then put six 5s.

T: Who can explain the pattern?

S: You alternate between putting on a 1 and putting on a group of 5s. Each time you put on
5s, you put on one more than the last time.

T: And we could keep on going. Could we use the =-notation to write a shorthand name for

the number we are heading towards?

After a few attempts, students should conclude that it is impossible since no one part of the number
is repeated; that is, one more 5 is used each time. Students might suggest some more elaborate
abbreviations, such as 75155 . Accept these suggestions as possible notations, but mention that there
is no standard notation for this type of number and that it would be impractical to invent a new
notation for each non-repeating pattern we could imagine.

T: Now can anyone explain the “bing-bang” song?
S: The number is trying to signal its name. Each bing is for a 5 and each bang is for a 1.
Pages 27-30

Complete the story by reading pages 27 to 30 collectively. Let students comment on the story.
il Optional Activity

Draw the following string picture on the board.
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I |

= —

T (pointing to the black string): All of the numbers you know about are called real numbers.
When you were very young, you first learned about numbers like 0, 1, 2, 10, and 100.
These are called whole numbers.

Label the red string Whole numbers, and put a few examples of whole numbers inside the red
string.

T: Then in first grade (in CSMP) you learned about negative numbers like T, 22\, and 30 418.
When we combine these negative numbers and the whole numbers, we get a set of numbers
called integers.

—

Label the blue string Integers, and put some examples of negative integers inside the blue string but

outside the red string.

T: You next learned about fracttons, deczmal numbers like 6.02 and 8.5, and a few

unusual numbers like 7.6 and 5.1 462 . These numbers, along with the integers, are
called rational numbers.

Label the green string Rational numbers, and put some examples of non-integer rational numbers
inside the green string but outside the blue string. (See the next illustration.)

T (pointing to the purple string): The number we met today, 7.515515551..., is an example of
another kind of real number which is not a rational number. When we try to use decimal
writing for this kind of number there is no end and no pattern that repeats. Numbers of
this kind are called irrational numbers.

Label the purple string Irrational numbers, and put 7.515515551... inside the purple string.

T: There are infinitely many irrational numbers. You have already met one other irrational
number this year. Does anyone remember another number we talked about in some
geometry lessons that, when we try to use decimal writing, does not end and does not
repeat?
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S: 7 (read as “pi”).

Put it inside the purple string. If time allows, invite students to suggest a few more examples of
irrational numbers.

Hatch the indicated region of the string picture.

.

Rational numbers [

Real numbers

Irrational numbers

7.51551555::-
[

Te 314159

4109829
[ ]

L7777

T (pointing to the hatching): All real numbers are either rational numbers or irrational numbers.
There are still numbers that are not real numbers,” however, you will not learn about these
numbers for some time.

"The complex numbers are one example of a set of numbers that contains numbers that are not real numbers.
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W4 COLLAGE OF PROBLEMS #2 LESSON W4

Capsule Lesson Summar

Compare two numbers without doing any of the indicated calculations. Begin the
workbook Collage of Problems #2. (This is the first of two lessons using this workbook.)
( Materials )

Teacher » None Student  Collage of Problems #2

Workbook

* Colored pencils, pens, or crayons

* Metric ruler

* Compass

* Square corner

 Calculator

G ,

il Description of Lesson

Write the following symbols on the board. Ask students to read these symbols.

< = >

Pose several comparison problems where you ask students to put one of these three symbols between
two number expressions. (Answers are in boxes.) In each case, encourage students to make the
comparisons without doing the calculations.

1658 + 749 | @ 926 + 1658

311 -76 | ® 311 — 47

N G-

A
5
0.5

46 | @ 0.78 x 46

Invite students to explain their answers.

S:

IG-VI

1658 + 749 is less than 926 + 1658 because 749 is less than 926 and each number
(749 and 926) is being added to 1658.

311 - 76 is less than 311 — 47. Each number, 76 and 47, is being subtracted from 311.
Since 76 is greater than 47, we take away more if we subtract 76. So 311 — 76 is less than
311 - 47.

Ys of something is more than /20 of the same thing, so /s is greater than Y.
0.5 and %4 are both the same as 3, so 0.5 equals %4.

46 is greater than 0.78 x 46 because 0.78 is less than 1. When we multiply 46 by a number
less than 1, the result is less than 46.

W-25
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Distribute copies of the workbook Collage of Problems #2, and let students work independently for
the rest of the class period. If many students are having difficulty with a particular problem, you may
wish to have a collective discussion about that problem. Students who reach page 11 may like to skip
that page temporarily as it will be discussed in Lesson WS5.

At the end of the class period, collect the workbooks for your review. They will be used again in
Lesson W5.
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W5 COLLAGE OF PROBLEMS #2 LESSON TWO W5

Capsule Lesson Summar

Collectively solve a logic problem from Collage of Problems #2. Continue individual
work in the workbook. (This is the second of two lessons using this workbook.) )
( Materials )
Teacher » None Student  Collage of Problems #2
Workbook
* Colored pencils, pens, or crayons
e Compass
* Metric ruler
* Square corner
 Calculator
G ,

il Description of Lesson

Return students’ copies of the workbook Collage of Problems #2. Instruct everyone to turn to page
11 and to read the problem. Allow a few minutes for students to think about the problem.

T: Which box contains the $100 bill? Why?

If during class discussion students do not arrive at a clear explanation, proceed with the following
dialogue.

T: Suppose that Maestro puts the $100 bill into the Gold Box. If he does this, how many of the
three statements would be true?

Two. The statements on the Gold Box and on the Silver Box would be true.

The statement of the Lead Box would be false.

Did Maestro put the $100 bill in the Gold Box?

A B A

No, that would make two statements true, and we know that only one of the statements is
true.

In a similar manner, consider the possibilities of Maestro putting the money in the Silver Box and
in the Lead Box. Conclude that Maestro put the $100 in the Silver Box since then the only true
statement is the statement on the Lead Box.

Ask students to correct or complete pages from the previous week’s work, and then to continue
working in their workbooks. You may wish to have a collective discussion about some problems that
were difficult for many students the first week. At the end of the class period, collect the workbooks
for your review. After checking the workbooks, you may wish to ask some students to work further
in their workbooks during a study time or to take them home as an assignment.

l Assessment Activity

An individual student progress record for the workbook is available on Blackline W5. You may like
to use this form to monitor student work.
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W6 COLLAGE OF PROBLEMS #3 LESSON ONE W6

Capsule Lesson Summar

Count by sixths. Observe the results of successively adding '6; then use the results to add
fractions with unlike denominators. Begin the workbook Collage of Problems #3. (This is
the first of two lessons using this workbook.) P
( Materials )
Teacher » None Student e Collage of Problems #3
Workbook
* Colored pencils, pens, or crayons
e Compass
* Metric ruler
* Square corner
* Calculator
G ,

ll Description of Lesson

Begin the lesson counting by sixths. Start the count at ' and ask each student, in turn, to name the
next fraction. Each time a student says a fraction that has a simpler name (for example, % or %),
pause, and ask for an equivalent (simpler) name (for example, "2 or 1%). Complete the counting after
each student has participated.

Write these expressions on the board as you ask,

1 + 1 =
T: What number is Ys + Y/s? 6 6
S: Zs.
T: What is a simpler name for %? (/)
Complete the equation, and continue by adding another .
i + i = é = l
T: How many sixths is Vs + Ys? Why? 6 6 6 3
. — — 1 + 1 = _
S: Three, because /3 =% and %s + Vs = %s. 3 5 5
T: What is a simpler name for %? (')
Continue in the same manner, following this pattern. 1 4+ 1 -2 -1
2] ) 2] 3
i + i = é = i
3 ) 2] 2
i + i = i = é
2 ) 2] 3
2 4+ 1-5
3 ) 2]
5 + 1 -6 -1
2] ) 2]
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Then pose this question.

1 4+ 1 _
2 3 6

T: How many sixths is > + 13?2 Why?

S: Five, because /> =% and Y3 =%, 50 > + V3 =% + % = 5.

Continue with the following problems. (Answers are in boxes.)

5 1 _|1& _ .2 _ .1
6t 2 =6 =16 =13
2 N e
5 T 2 =6 =15

Distribute copies of the workbook Collage of Problems #3, and let students work independently for
the rest of the class period. If many students are having difficulty with a particular problem, you may
wish to have a collective discussion about that problem.

At the end of the class period, collect the workbooks for your review. They will be used again in
Lesson W7.
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W7 COLLAGE OF PROBLEMS #3 LESSON TWO W7

Capsule Lesson Summar

Solve a counting problem to find the number of shortest paths from one corner to the
opposite corner of a four-by-four grid square. Continue individual work in the workbook
Collage of Problems #3. (This is the second of two lessons using this workbook.)
( Materials )
Tkacher * Grid board (optional) Student * Collage of Problems #3
Workbook
* Colored pencils, pens, or crayons
e Compass
* Metric ruler
* Square corner
* Calculator
G ,
ll Description of Lesson
) F
Draw a four-by-four square grid on the board, and present *
a counting problem to find the number of shortest paths
from one corner to the opposite corner. You may put the
problem in a context similar to the following.
T: A bug is at B and its food is at F. How many shortest 5
paths can it take to get the food.
Let the class discuss how to solve this counting problem. They should recall a method used in
The Hidden Treasure from IG-1V or in the “Codes” lessons in the L-strand.
F
* There is one way to get to any intersection directly 1 ®
right or up from B. ;
 There are two ways to get to the corner opposite ;LA D
B on the grid square. 3 c
1 3
 There are three ways to get to A (or C)—one through 2
the intersection two up (or two right) from B, and two Bo————
through the corner opposite B on the grid square.
 Continuing in this way, there are six ways to get to D 15 15 35 So
and so on, as indicated in this labeled grid. There are il a 10l 20 35
70 shortest paths from B to F.
11 3 e 10 15
112 3 a 5

Ae

Distribute students’ copies of the workbook Collage of Problems #3. Ask students first to correct or
complete pages from the previous week’s work, and then to continue working in their workbooks.
You may wish to have a collective discussion about some problems that were difficult for many
students the first week.

IG-VI W-39



W7

At the end of the class period, collect the workbooks for your review. After checking the workbooks,
you may wish to ask some students to work further in their workbooks during a study time or to take
them home as an assignment.

Ml Assessment Adtivity

An individual student progress record for the workbook is available on Blackline W7. You may like
to use this form to monitor student work.
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W8 COLLAGE OF PROBLEMS #4 LESSON ONE W3

Capsule Lesson Summar

Review the rounding operation. Begin the workbook Collage of Problems #4. (This is
the first of two lessons using this workbook.)
Z
( Materials )
Teacher » None Student  Collage of Problems #4
Workbook
* Colored pencils, pens, or crayons
e Compass
e Metric ruler
* Calculator
\ J

l Description of Lesson

Begin the lesson by asking the class (or one student) to count by nines from 27 to 81.

S:  27,18,9,0,9,18,27,36,45,54,63,72, 81.

Write this problem on the board. b7 ® 9 =

T: Do you remember the rounding operation? What is the nearest multiple of 9 to 57? (54)

Record the answer and read the equation: 57 rounded to 57 ® 9 = B4
the nearest (multiple of) 9 is 54.

Continue with these problems. (Answers are in boxes.) With the class, recall the convention that if
the first number in a problem is halfway between two multiples of the second number, the result is
the greater multiple.

30 ® & =[32 18 ® 4 =[20] 1 .1®2=[18|
63 ® =[63 100 ® =98] 100.25 ® =[98]
26 ® 3 =[2 | 50 ® 6 =[48] 0.041 ® 1 =[0]

Ask the class (or one student) to count by tenths from O to 2.

S:  0,01,0.2,0.3,04,0.5,0.6,0.7,0.8,0.9,1,1.1,1.2,1.3,14,1.5,1.6,1.7,1.8, 1.9, 2.
1.286 ® 0.1 =

Write this problem on the board.

T: When we count by tenths starting at 0, which of the numbers is closest to 1.28?

S: 1.3.
1.26 ® 0.1=1.3

Record the answer and read the equation: 1.28 rounded
to the nearest (one) tenth is 1.3.
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Continue with these problems. (Answers are in boxes.)

1.15 ® 0.1 =[1.2] 1 51®0.1=[1_.5]
2.06 ® 0.1 =[2.1 1 512® 0.1 =
2.02 ® 0.1 =[_2]] 1 .512®0.01 =

Distribute copies of the workbook Collage of Problems #4, and let students work independently for
the rest of the class period. If many students are having difficulty with a particular problem, you may
wish to have a collective discussion about that problem.

At the end of the class period, collect the workbooks for your review. They will be used again in
Lesson WO.
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W9 COLLAGE OF PROBLEMS #4 LESSON TWO W9

Capsule Lesson Summar

Review multiplication and division with decimal numbers. Continue individual work
in the workbook Collage of Problems #4. (This is the second of two lessons using this
workbook.)
\ v,
( Materials )
Teacher » None Student e Collage of Problems #4
‘Workbook
* Colored pencils, pens, or crayons
e Compass
e Metric ruler
e Calculator
\ J

l Description of Lesson

Review multiplication and division of decimals. Suggested exercises with answers are given below.

384 67x 384= 25728

x 67 67x 38.4=2572.8
2683

25728 67 x 0.384 = 25.728

6.7x 3.84 =25.728
0.67x 3.84=2.5728

386
873088 3088 +~ 8 =386
—2400 | 300 308.8 ~ 8 = 38.6
688 .
_eiol 50 30.88 = 8 = 3.86
73 3.088 ~ 8 =0.386
- 43 6 0.3088 = 8 = 0.0386

Distribute copies of the workbook Collage of Problems #4. Ask students first to correct or complete
pages from the previous week’s work, and then to continue working in their workbooks. You may
wish to have a collective discussion about some problems that were difficult for many students the
first week.

At the end of the class period, collect the workbooks for your review. After checking the workbooks,
you may wish to ask some students to work further in their workbooks during a study time or to take
them home as an assignment.

Bl Assessment Adtivity

An individual student progress record for the workbook is available on Blackline W9. You may like
to use this form to monitor student work.
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W10 COLLAGE OF PROBLEMS #5 LESSON W10

Capsule Lesson Summar

Given a set of fractions, identify each as being between two whole numbers, and locate
the fractions on a number line. Begin the workbook Collage of Problems #5. (This is the
first of two lessons using this workbook.) P
( Materials )
Teacher » Meter stick Student e Collage of Problems #5
Workbook
* Colored pencils, pens, or crayons
* Protractor
* Metric ruler
* Calculator
\_ J
il Description of Lesson
Write these five fractions on the board.
5 7 15 25 25
T: Of these five numbers, which is least? Greatest?

Let students express their opinions, but do not acknowledge which answers or explanations are
correct at this time.

Write this information on the board.

| | |
I I I I I I
1 2 3 4 5

< <1« <2< <A< <4< <b

T: There are five fractions listed on the board and there are five boxes. Exactly one of the
fractions is between 0 and 1, another is between 1 and 2, and so on. Select a fraction and
tell us which box it belongs in.

Let students consider the fractions in any order. For example:

S: 2% is between 2 and 3, since 1% =2 and *¥s = 3.

S: s =27%.
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On the number line, give eighths labels to the whole numbers, as shown below. Invite a student to
find the approximate location of 4 on the number line and to fill in the appropriate box.

& 16 o324 32 4_
& & =, & & &
| | | &y | |
I I I I I I
1 2 3 4 5

< <1« <2<2< 3« <4< <b

Erase the eighths labels, except 2%, from the number line. Let students locate the other four fractions
in a similar manner.

5 23 23 7 13
6 186 & 2 )
| ol o | ol ° | |
| N | o - | |
1 2 ) 4 5

A
OI§]

25 23 7 13
<1<18<2<8<5< 2<4< 5<5

Focus attention on the least, %, and the greatest, '%3, of the fractional numbers to note which of the
students earlier answers and explanations were correct.

Distribute copies of the workbook Collage of Problems #5, and let students work independently for

the rest of the class period. If many students are having difficulty with a particular problem, you may
wish to have a collective discussion about that problem.

At the end of the class period, collect the workbooks for your review. They will be used again in
Lesson W11.
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W11 COLLAGE OF PROBLEMS #5 LESSON

W

1

Capsule Lesson Summar

lessons using this workbook.)

Measure angles to determine the path of a billiard ball on a pool table. Continue
individual work in the workbook Collage of Problems #5. (This is the second of two

J

( Materials
Teacher » Demonstration protractor Student e Collage of Problems #5
» Straightedge Workbook
* Colored pencils, pens, or crayons
* Protractor
* Metric ruler
e Calculator
G
l Description of Lesson
Draw this picture on the board. A 50 cm by 100 cm rectangle J 38° \
is a good size. Draw the indicated ball path at an angle of 38°
to the edge. The exact starting location for the ball is not crucial.
T: This is a picture of a pool table. If I hit the pool ball
(without a sideways spin) in this direction, which
direction will it go after it hits the edge? ) (

On the board, let students trace the path they think the ball will travel.
Point to the 38° angle you have drawn.

T: To know more exactly how the ball will travel, we need

to measure this angle. N

S: It is a 38° angle.
T: If this is a 38° angle, the ball will also leave the edge at a 38° angle.

Z
<

Carefully measure a 38° angle, and draw the deflecting /

path in the picture.
T: Where will the ball travel after it hits the second edge?

Lead students to measure the appropriate angles, and add this

information to the picture. )

38°
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Continue in a similar manner until the ball hits VAR SN
a pocket, or declare that the ball stops after two
or three more rebounds. For example:

52°

52°

52°

-

Distribute students’ copies of the workbook Collage of Problems #5. Ask students first to correct or
complete pages from the previous week’s work, and then to continue working in their workbooks.
You may wish to have a collective discussion about some problems that were difficult for many
students the first week.

At the end of the class period, collect the workbooks for your review. After checking the workbooks,
you may wish to ask some students to work further in their workbooks during a study time or to take
them home as an assignment.

Bl Assessment Adtivity

An individual student progress record for the workbook is available on Blackline W11. You may like
to use this form to monitor student work.
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W12 COLLAGE OF PROBLEMS #6 LESSON

W12

Capsule Lesson Summar

Use an arrow picture to first determine how much a person earns on commission when
the sales are given. Then use the picture to determine the sales when the amount earned is
given. Begin the workbook Collage of Problems #6. (This is the first of two lessons using
this workbook.)
\ Z
( Materials A
Teacher * Colored chalk Student e Collage of Problems #6
Workbook
» Colored pencils, pens, or crayons
e Compass
e Metric ruler
* Protractor
\_ * Calculator y
ll Description of Lesson
Draw a red arrow on the board, and label it “18%.”
T: Mr. Carfinkle works on commission. He earns 18% of the sales he makes. One month his
sales are $12 000. Where should we put $12 000 in this arrow picture?
S: At the starting dot of the arrow. 189
(]
Label the appropriate dot.
$12
T: Can you suggest a detour for this arrow that
will help us determine how much Mr. Carfinkle
will earn this month?
S: 18% is the same as +100 followed by 18X (or 18X followed by +100).
Add arrows to the picture according to a student’s suggestion, 18%
as illustrated here.
§12 16x
+1
$216
Let students tell you how to label the dots in the arrow 18%
picture. Find that Mr. Carfinkle earns $2 160 this month.
$12 16x
Erase all the dot labels.
=1 ¢12
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W12

T: Mr. Carfinkle was on vacation for part of a month, but o
still he earned $900. How much were his sales during 186%
this month? Where should we put $900 in this arrow picture?

S: At the ending dot of the 18% arrow.
T: Try to determine Mr. Carfinkle’s sales. 1

Allow a few minutes for individual work; then collectively
discuss the problem.

Let students tell you how to label the dots in the arrow picture. 18%
Point out the use of return arrows to follow the detour in reverse.

Find that Mr. Carfinkle’s sales were $5 000. 55 18x

Distribute copies of the workbook Collage of Problems #6, and let the students work independently
for the rest of the class period. If many students are having difficulty with a particular problem, you
may wish to have a collective discussion about that problem.

At the end of the class period, collect the workbooks for your review. They will be used again in
Lesson W13.
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W13 COLLAGE OF PROBLEMS #6 LESSON

W13

Capsule Lesson Summar

two lessons using this workbook.)

Continue individual work in the workbook Collage of Problems #6. (This is the second of

Z
( Materials )
Teacher » None Student  Collage of Problems #6
Workbook
* Colored pencils, pens, or crayons
* Protractor
* Metric ruler
* Compass
 Calculator
G ,

il Description of Lesson

Distribute students’ copies of the workbook Collage of Problems #6. Ask students first to correct or
complete pages from the previous week’s work, and then to continue working in their workbooks.
You may wish to have a collective discussion about some problems that were difficult for many

students the first week.

At the end of the class period, collect the workbooks for your review. After checking the workbooks,
you may wish to ask some students to work further in their workbooks during a study time or to take

them home as an assignment.

Bl Assessment Adtivity

An individual student progress record for the workbook is available on Blackline W13. You may like

to use this form to monitor student work.
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