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WORKBOOKS INTRODUCTION

There are many opportunities for the 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 five workbooks are provided:

Variety of Problems #1
Variety of Problems #2
Variety of Problems #3
Variety of Problems #4
Variety of Problems #5

...and three story-workbooks.

* Summer Camp
o Number 1000’s Dream
o Seven Secret Numbers

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 on a problem similar to one found in the workbook.

The story-workbooks Summer Camp, Number 1000’s Dream, and Seven Secret Numbers combine
the motivation of a storybook and the problem-solving opportunities of a workbook. These three
booklets 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

il Content Overview

Workbooks

The five Variety 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: W3,4,7, 8,9, 10,12, 13, 14, and 15
Summer Camp

In the story-workbook Summer Camp, the number 100 recounts the summer adventures of a group of
whole numbers. 100 invites the reader to locate 100 and friend 40 in colorful arrow pictures showing
boat outings, games of hide-and-seek, mountain climbing, scuba diving, and so on. Students must
label the dots; they may use trial-and-error but are encouraged to use composition of arrows, always
looking for possible locations of two numbers whose difference is 60.

Lessons: W1 and 2

Number 1000's Dream

In the story-workbook Number 1000’s Dream, the number 1000 enjoys jumping on four
Minicomputer boards for morning exercise. During the exercise, 1000 is always displayed on the
Minicomputer but the configurations change. In a dream, 1000 imagines continuing to jump on an
infinite number of boards and awakens sad about this seemingly impossible freedom. Upon hearing
about the dream, the clever number O shows 1000, through a series of jumps, how to make the dream
come true. The number 0 introduces 1000 to a decimal bar for the Minicomputer and boards to the
right of it. Continuing a sequence of jumps past the decimal bar, the number 1000 discovers a new
signature, 999.999.... In this delightful story the student is introduced to a name for a number with
infinitely many decimal places.

Lessons: W5 and 6

Seven Secret Numbers

The story-workbook Seven Secret Numbers presents a detective story in which the reader discovers
the identities of seven secret numbers and four spy numbers through a series of arrow pictures. After
the initial clue which limits the range of all 11 stars, each clue involves only some of the secret
numbers and the spy numbers, setting up various numerical relationships between them. Throughout
the story, the reader must decide how the possibilities from several clues overlap to arrive eventually
at a set of numbers that satisfy all of them.
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W1 SUMMER CAMP LESSON ONE Wi

Capsule Lesson Summar

Locate 40 and 100 in arrow pictures in the story-workbook Summer Camp. In each
picture, arrow labels are given but no dot is labeled. (This is the first of two lessons
using this story-workbook.)

Z
( Materials )
Teacher * Summer Camp Story-Workbook Student * Summer Camp Story-Workbook
¢ Colored chalk e Paper
\ * Colored pencils, pens, or crayons

il Description of Lesson

Students should have scrap paper available during the lesson. Begin with a short discussion about
going to summer camp. Let students share their camp experiences for a few minutes.

T: We are going to read a story about a summer camp for whole numbers.

Distribute copies of the story-workbook Summer Camp. You may like to let students work with a
partner during the discussion of the story-workbook.

Pages 2to 5

Invite volunteers to read pages 2 and 3 aloud.

T: 40 and 100 are good friends. How much greater is 100 than 40?
S: 60 more.

While a volunteer reads pages 4 and 5, record this sequence of numbers on the board.

o 11 2 3 65 & 13 21 34 55 89

T: Let’s look for patterns in this sequence of numbers. What do you notice about 5 (point to it
on the list) compared to the numbers before it.

S: 5=2+3; 2 and 3 are the two numbers right before 5.
Look at other numbers in the list in a similar way.

T: If this pattern continues, what is the next number after 89?

S: 144; 55 + 89 = 144.
Record 144 as the next number in the list.

T: Try to find at least the next five numbers. Record them on your paper.
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W1

Observe and check students’ work. Then collectively find the next five or six numbers and record
them in sequence on the board.

Answers:
89 144 233 377 610 987
+144 +233 +377 +610 +987 +1597
233 377 610 987 1597 2584

o 11 2 3 65 & 13 21 34 55 89
144 233 377 ©610 9867 1597 2584 -

T: We could go on forever (draw three dots at the right end of the list). What if we go in the
other direction?

Put a box to the left of O in the list.
T: What number goes in the box if the numbers follow the same pattern?

Accept suggestions without comment, and then lead the class to check using the pattern suggested
above.

T: We are looking for some number that when added to 0 equals 1. |:| + 0 =1

S: The number in the box must be 1.

Record 1 to the left of O in the list. Draw a box to the left of 1.

T: Let’s go another step to the left. We want some number D +1=0
that when added to 1 equals 0.
S: 1.

Continue until there are several numbers recorded to the left of O.

% 5 3 2 171 011 2 3 B &8 13

T: And again we could go on forever (draw three dots at the left end of the list). What patterns
do you notice?

S: The numbers to the left of 0 look like the numbers to the right of 0, except they alternate
positive and negative.

Pages 6 and 7

Allow a few minutes for students to read these pages silently and to try to find 40 and 100 in the
picture. Then ask,

T: What clue are we given?
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W1

40 and 100 are in the same boat.
So they could be in either a yellow boat or the green boat.

They are in the green boat because 40 + 60 = 100.

Put 40 and 100 in the picture and then label the other dots. When you finish, start reading
the next two pages.

Pages 8 and 9

While students are working, copy the arrow picture on pages 8 and 9 onto the board.

+10
-3

—r—> *.\}\.
T: What clue are we given?

S: 40 is getting logs and 100 is helping cook.
Where should we look for 40 in the picture?

Ask a volunteer to indicate the general area in the picture on the board. Likewise, ask a volunteer to
indicate the general area in which 100 can be found.

T: Try to find 40 and 100. Remember that 100 is 60 more than 40.

After a minute or two ask,

T: Can someone give us a hint as to how to find 40 and 100 in the picture?
S: Six +10 arrows is the same as +60.
S: We don’t have a +60 arrow, but we do have six +10 arrows.

Invite a student to label the dots for 40 and 100 in the picture on the board. Direct students to label
the dots on pages 8 and 9 in their workbooks.

Pages 10 and 11

When many students are ready, go on collectively to pages 10 and 11.

T: Look at the picture on pages 10 and 11. Where is the least number in this picture?
S: In the first sleeping bag (on the right). At the starting dot of the arrow road.
T: And where is the greatest number?

1Sal In the last sleeping bag (on the left). At the ending dot of the arrow road. W-7



W1

T: How many blue +5 arrows are there between these two numbers? (Ten)
How many red +1 arrows are there? (Ten)

Hold up your copy of the workbook open to pages 10 and 11.

T: How much greater is the number here (point to the ending dot of the arrow road) than the
number here (point to the starting dot of the arrow road)?
S: 60 more.

T: Why is that important?
S: Because 100 is 60 more than 40.

The class should conclude that 40 is the starting number of the road and that 100 is the ending
number.

Let students work at their own pace for the rest of the period, completing pages 2 through 11 and
possibly continuing to other pages in the book. Collect the story-workbooks at the end of the class
period for your review and for use in Lesson W2.

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 suggestions and refers to forms in the
Blacklines you may provide to students for this purpose. In this lesson, for example, students
can write about how they try to locate 40 and 100 in one of the arrow pictures.
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W2 SUMMER CAMP LESSON TWO

Capsule Lesson Summar

Continue working in the story-workbook Summer Camp to locate 40 and 100 in arrow
pictures. In each picture, arrow labels are given but no dot is labeled. (This is the second
of two lessons using this story-workbook.)

Z
( Materials )
Teacher o Summer Camp Story-Workbook Student o Summer Camp Story-Workbook
¢ Colored chalk * Colored pencils, pens, or crayons
e Worksheets W2%, **_ and **%*
\_ J

il Description of Lesson

Return students’ copies of the story-workbook Summer Camp.

Who is telling this story?

The number 100.

Who is 100’s best friend?

The number 40.

How much greater is 100 than 40?

60 more.

Pages 12 and 13
Allow a few minutes for students to read these pages silently and to try to find 100 and 40 in the

picture.

T: What game are 100 and 40 playing on these pages?

S Hide and Seek.

T: Did you discover where they are hiding? How did you find them?

S The blue arrows are for +30, and adding 30 twice is the same as adding 60 once.
So I looked for two blue arrows together.

S: One of them is in the box, and one of them is in the gray trash can.
Which goes where?

S: 100 is greater, so 100 must be at the ending dot of the two blue arrows.

100 must go in the box.

Direct students to label all of the dots in the picture if they have not already done so. Then they
should continue working at their own pace on other problems in the book.

Pages 14 and 15

IG-I
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W2

If many students are having difficulty with the b
problem on pages 14 and 15, lead a collective
discussion of it. Draw the arrow picture on the board. —10

+5

Guide students in comparing the numbers at a, b,
and d. Conclude that the number at a is 40 more
than the number at b, and that the number at b is
25 more than the number at d. Therefore, the
number at a is 65 more than the number at d,
and 100 must be at a and 40 at c.

Do not write the letters on
the board. They are here
just to make the description

of the lesson easier to follow.

Direct students to label all of the dots in the picture if they have not already done so. Then they
should continue working at their own pace on other problems in the book.

Pages 18 and 19

If many students are having difficulty with the problem on pages 18 and 19, lead a collective
discussion of it.

T: Do you know what the big hint is on these pages?
S: To find who the guide is.

S: The guide is at the dot with the loop because it has a hat above it.
Draw the loop on the board and write the key for red arrows. Q 1
2 X
T: What does the loop tell us?
S: Half of the number is the same number.
T: What number is the guide?
S: 0,7 x 0 =0, and 0 is the only number that could be at the dot with a loop.

Students should conclude that O is the guide for the numbers visiting the Caverns of Ma Kro.
Direct students again to work at their own pace on the problems in the book. If many students are
having difficulty with a particular problem, do not hesitate to discuss the page with the class or a

small group. At the end of the class period, collect the story-workbooks for your review.

Worksheets W2*, ** and *** are available for students who finish the story-workbook and have
time to solve some other problems with 40 and 100.

Bl Writing Activity

Some students may enjoy writing another adventure for the friends 40 and 100 at summer camp.
Instruct them to include an arrow picture in which to locate 40 and 100.
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W3 VARIETY OF PROBLEMS #1 LESSON W3

Capsule Lesson Summar

Review encoding and decoding numbers on the binary abacus. Begin the workbook
\Variety of Problems #1. (This is the first of two lessons using this workbook.)

Z
( Materials )
Teacher * Colored chalk Student e Variety of Problems #1
Workbook
e Metric ruler
* Colored pencils, pens, or crayons
 Calculator
G ,
il Description of Lesson
Draw a binary abacus on the board and label the ones place.
T: This is a binary abacus. You may remember this abacus from the story about Clinton

Street.

If students recall the binary abacus, let them
make comments and describe how it works.

In particular, review the rule for trading checkers
on the binary abacus.

Two checkers on a board
trade for
one checker on the next board to the left.

Put two checkers on the ones board.

T: What number is this? (2)
What trade can we make? +

Let a student trade the two checkers on
the ones board for one checker on the next
board to the left. Again ask what number,
and give the board its binary place value.

Continue in this way, labeling eight or nine binary places. Each time, observe that two checkers on
a board trade for one checker on the next board to the left. Students should recognize the doubling
pattern that results.

126 64 32 16 & 4 2 1

Put this configuration on the abacus.

T: What number is this?
S: 22.16 +4 +2 =22.

1286 64 32 16 & 4 2 1

Move each checker one board
to the left. ° ° °

S: 44.32 + 8 +4 =44.
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W3

S: 44. 2 x 22 =44. Moving the checkers one board to the left doubles the number.

126 64 32 16 ) 4 2 1

Ask students to identify these
numbers on the binary abacus ° . ° =88
(answers are on the right).
Emphasize the doubling pattern. 26 64 32 16 B 4 5 ’
[ ] [ ] [ ] = 176

Extend the abacus a few places to the right and put on the following configuration.
126 64 32 16 & 4 2 1

T: What number is this?
S: % or 0.5. Two checkers on that board shows 1, so one checker shows 2 or 0.5.

Ask students to label several boards to the right of the bar.

1 1 1
2 % 8
126 64 32 16 & 4 2 1 05 025 0.125

Put the following configurations on the abacus and ask students to identify the numbers.

(Answers are on the right.)
1 1
2

1
% 8
128 64 32 16 & 4 2 1 05 025 0425
1
o o o =95=93
1 1 1
2 4 &
128 o4 32 16 & 4 2 1 05 025 0425
1
o | e o | =24.125=24;
1 1 1
2 4 &
128 64 32 16 & 4 2 1 05 025 0125
. . o | o =33.75 =32

Distribute copies of the workbook Variety 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 W4.
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W4 VARIETY OF PROBLEMS #1 LESSON W4

Capsule Lesson Summar

Solve a calculator puzzle in which 100 is put on the calculator using only a limited set
of keys. Continue individual work in the workbook Variety of Problems #1. (This is the

ceoond of two lessons using this workbook.) )
4 . )
Materials
Teacher e Calculator Student e Calculator
* Variety of Problems #1
Workbook

* Colored pencils, pens, or crayons
e Metric ruler

\ J
il Description of Lesson

Arrange for every student to have access to a calculator. You may like to let students work with a
partner.

T: Today I have a calculator puzzle for you. The puzzle requires you only use a few of the
keys on the calculator.

Write these key symbols on the board: [4], [6], [+], [=], [X], [=], [=].

T: You may use just these keys: (4], [6], [+], [=], [x], [=], [=]. But you may use them in any way you
like. Start with 0 on your calculator display, and then try to put 200 on the display.

You may need to remind students that they may use only the keys in the list on the board. To help
them remember, suggest students record the sequence of keys they press to get 200.

When many students have found at least one solution, begin to record some of their suggestions on
the board. For example:

200: lel6l [x][4] -] [6]4] [=]

oo HHE
BaEE
e EE
S

S
mimiis
i)
(][]
+
=
o

|
=]

-] [4]4]4] [=]
[4]6] [+ 4] [X] [4] [=]

Note: Some of these solutions depend on special features of the calculator. You may want to read
“Role and Use of Calculators™ in Section One: Notes to the Teacher to learn more about the features
used here.
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W4

Try to get a variety of solutions. Sometimes one student’s solution will result in several similar
solutions from other students. One way to put a little additional challenge in this activity is to
announce that it costs a dollar (or penny) for each key pressed. Challenge students to make their
solutions as cheap as possible.

Distribute students’ copies of the workbook Variety of Problems #1. Ask students first to correct
or complete pages from their previous work in this workbook. Your review of the workbooks may
indicate that a short collective discussion about a particular page is needed.

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

Bl Assessment Adtivity

An individual student progress record for the workbook is available on Blackline W4(a). You may
like to use this form to monitor student work.

il Home Activity

If you choose to send this workbook home with students, you may want to include a letter to
parents/guardians. Blackline W4(b) has a sample letter.
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W5 NUMBER 1000°S DREAM LESSON ONE

Capsule Lesson Summar

Using weighted checkers, show 200 on the Minicomputer and make trades until 200 is
represented with checkers only on the 1-square. Starting with a 200-checker on the ones
board of a binary abacus, make trades until 200 is represented with no more than one
regular checker on a board. Notice the relationship between the weighted checkers on
the 1-square in the Minicomputer configuration and the place value of the boards with
checkers in the binary abacus configuration. Repeat the activity with the number 500.

W5

\, Z
4 Materials )
Teacher * Minicomputer set e Weighted checker set
¢ Blackline W5
Student e Binary abacus
Advance Preparation: Use Blackline W5 to make copies of a binary abacus for students. )

il Description of Lesson

Note: In this lesson you will not actually use the story-workbook Number 1000’s Dream. The
exercises here are in preparation for the next lesson, in which with the story-workbook is used.

Exercise 1

Display three Minicomputer boards and the following weighted checkers.

@ ® 6 © & & @ & @

T: What do you notice about these checkers?

S: All of the numbers are even.

S: The values double: 2,4, 8, 16 and so on.

Put a @-checker on the 80-square of the Minicomputer. @
T: What number is on the Minicomputer? Why?

S: 160, because 2 x 80 = 160.

T: Can we put the same number on the Minicomputer using a (©-checker?
As a student makes the trade, emphasize that 2 x 80 =4 x 40 = 160.

T: Can we get the same number by trading the ®O-checker for an ®-checker?

(4 x40 =8x20)

® ®
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T: Can we get the same number by trading the ®-checker
Jfor a ©®-checker? (8 x20 =16 x 10)

Now let’s make a trade so that we use two @-checkers
instead of one @-checker.

Give students a moment to consider this problem as it involves a different trade than the previous

ones. Then invite a student to make the trade. If necessary, temporarily replace the @)-checker with a
regular checker, and ask a student to make a trade so you have 10 with two regular checkers. Repeat
the activity starting with three regular checkers on the 10-square; then return to the problem with a

@-checker on the 10-square. Remind students that a @)-checker is just like 16 regular checkers.

Continue asking students to make trades until there are checkers only on the 1-square. When you

invite a student to make a trade, specify which checkers to trade (for example, trade a G3-checker for
a 69-checker). A possible sequence of trades is shown below. Although the intermediate trades might

not be exactly the same, you should finish with a @-checker and a G3-checker on the 1-square.

_ ®|_ ®

@
@

T: What number is on the Minicomputer? Why?

S: 160, 128 + 32 = 160.

T: Has the number changed?

S: No, we started with 160.

Exercise 2

Put 200 on the Minicomputer with one regular checker.

T: Imagine that we are visiting the World of Numbers.
When the numbers awake each day, they do exercises.
Watch 200 exercise on the Minicomputer.

200 jumps like this.
Show this jump (trade the regular checker for a @-checker).

T: Is 200 still on the Minicomputer?
S: Yes, 2 x 100 = 200.

Then 200 jumps again.
Is 200 still on the Minicomputer?

S: Yes. 2 x 80 =160, 2 x 20 =40, and 160 + 40 = 200.
S: Yes. 100 =80 + 20, so 200 = (2 x 80) + (2 x 20).

W-32
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T: 200 jumps again. 200 trades each of these @-checkers for a ®©-checker.

Who can show the jump?
Invite a student to make the trades. ©
®
Continue inviting students to make jumps.
T

@| : of |

ol iclia ®
T: When 200 gets checkers in the 1-square, those checkers don’t jump anymore. In this case,

the next jump only uses the @)-checker and the (®-checker in the 4-square.
_
Replace the two @-checkers with a G3-checker.
@
Continue letting students make jumps until there are
only checkers on the 1-square. Check that the weighted =200
checkers add up to 200. @] =
Leave this configuration on the Minicomputer for use at the end of Exercise 3.
Exercise 3
You may like to provide students with their own binary abacus to use during this exercise.
Draw a binary abacus on the chalkboard and put a @-checker in the ones place.
256 126 ©4 32 16 5 4 2 1
€op

T: Now 200 is going to do exercises on this binary abacus. Here, though, 200 always makes

Jorward jumps. What jump could 200 make?
S: Trade the @-checker in the ones place for a @-checker in the twos place.

Continue in this way, making several forward jumps, until you have a @-checker in the eights place.

IG-I W-33
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200 125 o4 oz 1o o 4 Y4 1

266 128 64 32 16 & 4 2 1

266 128 64 32 16 & 4 2 1
@

T: Now there are 25 checkers in the eights place. Can 200 jump again?
You may need to give some hints or make this next jump yourself.

S: Leave one checker in the eights place. Then jump with the other 24 checkers. Trade 24
checkers in the eights place for 12 checkers in the sixteens place.

256 126 o4 32 16 & 4 2 1

@ {

With students’ help, make jumps as in the next illustration.
256 128 o4 32 16 & 4 2 1

® °

256 126 64 32 16 & 4 2 1

® [ )
256 126 64 32 16 + & 4 2 1
o [ ] [

Ask students to check that 200 is still on the abacus. They should verify that it is by adding
128 + 64 + 8 = 200.

At this point, refer back to the Minicomputer with - 200
this configuration from Exercise 2. 3| =
T: Do you see any relationship between the checkers on the Minicomputer and the checkers

on the binary abacus?
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Let students make observations. Encourage students who notice that the weights of the checkers
on the Minicomputer correspond to the place values of the boards containing checkers on the
binary abacus.

Repeat this activity on the binary abacus with 500; then ask students to verify the resulting
configuration.

256 126 ©4 32 16 & 4 2 1

[ ] [ ] o [ ] ([ ] [ ] = 500

256 + 1286 + 64 + 32 + 16 + 4 =500

Then put 500 on the Minicomputer and ask the students to predict which checkers will be on the
1-square after 500 does its exercises. Let students make trades as you did in Exercise 2 until there are
checkers only on the 1-square. Check the class’s prediction.

=500

0]O)

0%
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W6 NUMBER 1000’S DREAM LESSON TWO Wé

Capsule Lesson Summar

Read the story-workbook Number 1000’s Dream. Discover a new name for 1000
k(999.999 ...) by making backward trades on the Minicomputer. D
4 . )

Materials
Teacher * Number 1000’s Dream Student * Number 1000’s Dream
Story-Workbook Story-Workbook
* Weighted checker set e Paper
e Minicomputer set
* Colored chalk

Advance Preparation: Borrow six additional Minicomputer boards from other teachers. If this is not

possible, draw additional Minicomputer boards on the chalkboard. )

il Description of Lesson

Distribute copies of the story-workbook Number 1 000’s Dream. Display four Minicomputer boards
and the following weighted checkers:

@ ® 6 © & & @ & @

T: What do you notice about these checkers?
S: All of the numbers are multiples of 2.
S: The values double: 2,4,8, 16, and so on.

Pages 2to 5

Ask students to read pages 2 to 5 either aloud or silently. Put the standard configuration for 1000 on
the Minicomputer and invite students to make the jumps pictured on pages 4 and 5.

Note: 1000 is making jumps involving several backward trades. A backward trade is made with
every checker except any that are already on the 1-square.

Pages 6 to 11

Continue by reading pages 6 and 7 and inviting students to illustrate each of the jumps on these
pages at the board. Then invite students to continue making jumps until all of the checkers are
on the 1-square. Ask students to add the values of the checkers to verify that 1000 is still on the
Minicomputer.

=1000

£

Ask students to read pages 8 to 11 aloud.

Pages 12 to 16.
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Display ten Minicomputer boards with this configuration.

T: How many boards do we have displayed? (10)
What number is on the Minicomputer? (1 billion)

A different kind of exercise is suggested on page 12. Ask a student to read page 12 aloud. Then
invite students to demonstrate the trades pictured on page 12. When you obtain the configuration
at the bottom of the page, ask students to show the next six trades on page 13. After a few minutes,
invite students to make backward trades until the following configuration is on the demonstration
Minicomputer.

° ° ° ° ° ° ° ° °
° ° ° ° ° ° ° ° ®e
T: Can we describe what is on the Minicomputer now in a number sentence for
1,000,000,000?

S: 999,999,999 + 1 = 1,000,000,000.
Record this number sentence on the board.

Ask students to read pages 14 and 15 aloud. Then
write these problems on the board. Students should 600 : + 1

copy them and fill in the boxes. Check answers collectively. 7000 < .1
Ask a student to read page 16 aloud. 9500 =[ 9499 +1
19000 = +1
99000 = +1
Pages 17 to 31 476000 = +

Continue reading pages 17 to 25. Display at least eight Minicomputer boards with this configuration.

As students read aloud pages 26 and 27, ask others to make the backward trades on the
demonstration Minicomputer. Then invite a student to make a backward trade over the bar.

As students read aloud pages 28 and 29, ask others to continue making backward trades until this
configuration is obtained.
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T: What would happen if we had more Minicomputer boards?

S: We could continue making backward trades.
Finish the lesson by reading pages 30 and 31.

Write 1 000’°s new signature above (or below) the Minicomputer boards for emphasis.

9 9 9 . 9 9 9 9 .-
Bl Writing Activity

Some students may like to invent other exercises for 1 000 on the Minicomputer. Suggest they write
a description of their exercises and any repeating patterns that result.

il Home Activity

Send home a copy of the story-workbook Number 1000’s Dream for students to read with a family
member.

D e e Fll i d oy b red L e o el ), e
|ripdne g cwrd el dHE"

S0 g ek Tl ramdbe G ond BRGE L s g T

EEGRR RS ER R EEEEEE
HFEFEEFREHmHT
ERGRER CREe e R EEEREE
R R
EEgRER ERER EeEE EEEEEE
LR R R R

iF

IG-I W-39






W7 VARIETY OF PROBLEMS #2 LESSON

W7

Capsule Lesson Summar

Recall that the ones digit of a number determines whether it is even or odd. Add a
negative checker to a configuration on the Minicomputer and decide whether the new
number is even or odd. Begin the workbook Variety of Problems #2. (This is the first of
two lessons using this workbook.)

J
( Materials )
Teacher » Minicomputer set Student e Variety of Problems #2
e Weighted checker set ‘Workbook
* Colored pencils, pens, or crayons
e Metric ruler
e Calculator
\_ y,

il Description of Lesson

Begin the lesson with the following short activity: recognizing odd and even numbers.

T: Which of the following integers are even and which are odd?
74. (Even) 809. (Odd) 221.(0dd) 3986 (Even)
How do you recognize an even integer or an odd integer?
S: Just look at the ones digit and see if it’s even or odd.
S: An even integer has 0, 2,4, 6, or 8 in the ones place. An odd integer has 1, 3,5, 7, or 9.
T: Are decimals even or odd? What about 2.31?
S: Only integers are said to be even or odd.
T: What about 747
S: Even; 4 is the ones digit.
S: 74 is even; so 74 is even.
T: Is 3 x 7 even or odd?
S: 0dd; 3 x7 =21 and 21 is odd.
T: What about 7 x 5432 52
S: Odd. 543
x 7
Invite students to complete the calculation. 3801
T: Did we need to do the entire calculation to know 7 x 543 is odd?
S: No, just 7 x 3, because that tells us the ones digit of the answer.
T: Is 86 + 32 even or odd?
S: Even; the answer ends in §.
T: Is 65 — 19 even or odd?
IG-lI
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S: Even; the answer ends in 6.

Put this configuration on the Minicomputer. o !l o o !l o

T: Is this number even or odd? ° | ¢
S: 0dd; the ones digit is 9.

S: 5979 is odd.

Put a negative checker on the 2-square. o |l e e |l o

T: Is this number even or odd? ° *lHel®|l®*®

S: It’s still odd.

S: First 9 was on the ones board; now 7is. 9 + 2 = 7.

Move the negative checker to other squares and ask whether the resulting number is even or odd. For
example:

* Move the negative checker to the 400-square. (Odd; 9 is still on the ones board)
* Move the negative checker to the 10-square. (Odd; 9 is still on the ones board)
* Move the negative checker to the 1-square. (Even; 8 is now on the ones board)

If this activity is going well, extend it by adding a ®-checker to the original configuration.

° ° ° ° Even; 12 is now on the ones
board, so the number on the
° ° o | e ® . . .
° Minicomputer ends in 2.
° ° ° ° QOdd; 15 is now on the ones

board, so the number on the

° o(|e|o || e Minicomputer ends in 5.

Distribute copies of the workbook Variety 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.

At the end of the lesson, collect the workbooks for your review. They will be used again in
Lesson W8.
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W8 VARIETY OF PROBLEMS #2 LESSON w8

Capsule Lesson Summar

Given a true multiplication (division) statement, solve some related multiplication
(division) problems and observe patterns. Continue individual work in the workbook
Variety of Problems #2. (This is the second of two lessons using this workbook.)

\_ J
( Materials A
Teacher » None Student e Variety of Problems #2
‘Workbook
* Colored pencils, pens, or crayons
e Metric ruler
e Calculator
L J
il Description of Lesson
Exercise 1: Mental Arithmetic
Write this statement on the board and draw a box around it. 12 x B3 = 636

Ask students to check the calculation, preferably without pencil and paper, and invite students to
explain their checking techniques.

S: 10x53 =530,and 2 x 53 =106. 530 + 106 = 636.

S: 2x53=106,and 6 x 106 = 636.

S: 4x53=212,and 3 x 212 = 636.

Write this problem on the board below the boxed multiplication statement. 13 x 53
T: Try to do this calculation without too much work. The multiplication statement 12 x 53 =
636 can help you.

S: 13 x 53 = 689. Here there are thirteen 53s instead of twelve; one more 53 is 636 + 53 = 689.

Continue with the following calculations. (Answers are in boxes.) Let students explain how they use
an earlier problem to solve a new problem. Keep up a rather brisk pace.

14 x 63 = |742 12 x B4 = (646
16 x 63 = |846 12 x b5 = |660
24 x 53 =(1272 12 x 106 =|1272

Invite students to comment on patterns they observe.

Repeat this exercise by giving a division calculation and several related division problems. For
example:

IG-I W-43
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1686 -~ 7 = 24

161 -7 =23 336 - 7 =46
175 - 7 =|25 238 -~ 7 =| 34
189 - 7 =127 231 -7 =33

Exercise 2

Return students’ copies of the workbook Variety of Problems #2. Ask students first to correct or
complete pages they worked on the previous week, 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.

l Assessment Adtivity

An individual student progress record for the workbook is available on Blackline W8. You may like
to use this form to monitor student work.
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W9 VARIETY OF PROBLEMS #3 LESSON \\A%

Capsule Lesson Summar

Review subtracting simple decimal numbers. Begin working in the workbook Variety of
Problems #3. (This is the first of two lessons using this workbook.) P
( Materials )
Teacher * Colored chalk Student e Variety of Problems #3
Workbook
e Metric ruler
* Colored pencils, pens, or crayons
 Calculator
G ,

il Description of Lesson

Draw this arrow picture on the board, one arrow at a time. Ask students to label each arrow “minus
some number.” (Answers are in boxes.)

_ 24.76 _ 20.76

0.3

84.76

0.26

0.1
_m mon m 0.18

As necessary, remind students that 20.3 = 20.30 or that 0.3 = 0.30. You may also need to remind
students that 0.06 # 0.6. Allow students to refer either to money or to the Minicomputer in giving
explanations.

Distribute copies of the workbook Variety 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.

IG-I W-53






W10 VARIETY OF PROBLEMS #3 LESSON TWO

W10

Capsule Lesson Summar

second of two lessons using this workbook.)

Review the use of composition (in an arrow picture) to multiply a whole number by a
fraction. Continue individual work in the workbook Variety of Problems #3. (This is the

\
(

Materials

Z
<

Teacher ¢ Colored chalk Student

\

Variety of Problems #3

‘Workbook
Metric ruler

Colored pencils, pens, or crayons

Calculator

il Description of Lesson

Write this problem on the board.
T: What number is % x 20? (12) Explain.

Students most likely will explain how to do the calculation in
terms of a two-step process, share (or divide) 20 five ways and
then take three shares (multiply by 3). Earlier story situations,
such as one about Bobo the monkey, support this idea. [llustrate
the two steps in an arrow picture, or use the arrow picture as
one method to do the calculation. Invite students to label the
dots. (Answers are in boxes.) Conclude that 75 x 20 = 12.

Direct students to use the arrow picture to solve a few
more problems with ¥5x.

3/5x

3/5 x 35
3/5 x 45
3/ x 450

21

27

270

Draw the following arrow picture, one arrow at a time. Tell the class that each arrow is for “times
some number,” and invite students to label either an ending dot or an arrow. (Answers are in boxes.)

2 3
[3x] ., [°[4x

9
N\ ® AN
5/gx
24 35

IG-I
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Allow students to draw “detours” to solve a problem,
for example:

5/ax

Distribute students’ copies of the workbook Variety 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.

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 at school during a study time
or at home as an assignment.

Ml Assessment Adtivity

An individual student progress record for the workbook is available on Blackline W10. You may like
to use this form to monitor student work.
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W11 SEVEN SECRET NUMBERS WTI

Capsule Lesson Summar

Read the story-workbook Seven Secret Numbers, a detective story about seven secret
numbers and four spies. Through a series of arrow pictures, determine the identities of the
secret numbers and the spies.

Z
( Materials )
Teacher * Seven Secret Numbers Student » Seven Secret Numbers
Story-Workbook Story-Workbook
\ ¢ Colored chalk * Colored pencils, pens, or crayons

il Description of Lesson

This lesson description suggests some possible questions and gives sample student comments for a
class presentation of the story-workbook Seven Secret Numbers. Feel free to modify the presentation
to make it appropriate for your students.

Distribute copies of the story-workbook Seven Secret Numbers. You may like to let students work
with partners.

Pages 2 to 5

Invite students to read pages 2 to 5 aloud. Students should study the arrow picture on page 4 and

answer the questions on page 5. In the meantime, draw the arrow picture from page 6 on the board.

T: Look at the arrow picture on page 4. What is the greatest number and what is the least
number in the picture?

S: 157 is the greatest number and 3 is the least number.

Collectively check answers to the questions on page 5. The class should conclude that the seven
secret numbers and the four spies are all integers greater than 4 and less than 158.
Pages 6 to 7
Invite a student to read page 6 aloud.
2%
T: The arrow picture on the board is like the Q

one on page 6. One of the secret numbers
is easy to find in this picture. Can you find it?

S: 0 with the loop, because 2 x 0 = 0.

T (pointing to the starting dot of the five-arrow road):
What could be the starting number for
this arrow road?

S: 4 could be the starting number.
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T: If 4 were the starting number, what other numbers would be in this arrow road?

S: 8,16, 32, 64,and 128.

List the possibilities on the board.
T: Are there other possibilities for the secret numbers?

As students discover possibilities, list
them on the board while students record

Pos§ibilities on page 7. A complete list 0, 4, 8,16, 32, 64, 1286
is given here.

The seven secret numbers could be:

or
T: Are there other possibilities? 0,2,4, 8,16, 32, 64
or
S: If we start with 5, then the other number
would be 10, 20, 40, 80, and 160. But all 0.3, 6, 120’r24’ 46, 96

of the secret numbers are less than 158,
so the starting number cannot be 5; 0,1,2,4, 8,106, 32
it cannot be greater than 4.

T: Could some of the secret numbers be negative?

S: No. If T were the starting number, then the other numbers in the picture would be 2,4, 8,
16, and 32. But all of the secret numbers must be greater than 4.

T: What information are we given about two of the spies on page 6?

S: One spy is the double of another spy.

Pages 8 and 9

Draw the arrow picture from page 8 on the board.

T: Let’s see if we can use the clue on page 8 to identify some of the seven secret numbers.
Who has an idea?

Listen carefully to students’ suggestions. 24
Someone should notice that 0, 6, 12, and

24 will fit in the arrow picture along with

18 and 30. Invite a student to label the dots 18
in the arrow picture.

30

+0

Note: If students suggest labeling the 0
starting dot of the road 6, remind them

that all of the spies must be greater than 4.

T: Who are the four secret numbers in this picture? Who are the two spies?

S: 0,6, 12, and 24 are secret numbers. The two spies are 18 and 30.

T: S0 0,6, 12, and 24 are the secret numbers who run away. Who are the three other secret
numbers?

S: 3,48, and 96.
W-66 IGAII
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The class should conclude that the seven secret numbers are 0, 3, 6, 12, 24, 48, and 96, and that two
of the spies are 18 and 30.

Write this information on the board.

Secret Numbers: O, 3, 6, 12, 24, 48, 96
Spies: 18, 30

Pages 10 and 11
Ask a student to read page 10 aloud.

T:

Let’s see if the clue on page 10 will help us identify the other two spies. Where are the
secret numbers?

Four of them are in the truck.

0 is the driver.

18 and 30 are two of the spies, but one of them cannot be in the helicopter. Which one?
30. 3 x 30 = 10, but 10 is not a secret number.

Which spies must be in the helicopter? Why?

18 must be in the helicopter, because there are only four spies and 30 is not in the
helicopter. So all of the other spies are in the helicopter.

Draw this picture on the board.

T:

We know that 0 and 6 are two of the secret

1 186

numbers in the truck. (Point to b and ¢.) 3 X
Which numbers could be here?

S: 3,12,24,48, or 96.
Yes, those are the other secret numbers,
but one of them cannot be in the truck. °
Which one? 0 6 b c

S: 96 cannot be in the truck, because 2re hre ust 10 make he descrpton of e
3 x 96 =288 and 288 is greater than 157. rosson oslor o folow.

T: Could 48 be in the truck? If so, then who would be the spy in the helicopter watching 48?
(144, because 3 x 48 = 144)
If 24 were in the truck, who would be the spy in the helicopter watching 24? (72, because
3x24=72)
If 12 were in the truck, then who would be the spy in the helicopter watching 12?
(36, because 5 x 36 = 12)
And if 3 were in the truck; then who would be the spy in the helicopter watching 3?
(9, because 5 x9 =3.)

Write these numbers on the board. 9, 56, 72, 144
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T: This clue does not tell us exactly who the two other spies are, but we do know that they are
two of these numbers.

Pages 12 and 13

Ask a student to read page 12 aloud. Allow students a few minutes to label the dots on page 12 and
to answer the questions on page 13. While students are working, draw the arrow picture from page
12 onto the board.

T: Where is the spy in this picture? (With binoculars)
Who are the four secret numbers in this picture?

S:  0,24,48,and 96.

Ask a student to label the dots on the board. Spy
96
T: Who is the spy with the binoculars? 15 72
S: 72. +24
Record 72 in the list of known spies.
Pages 14 and 15 ’ 24

T: Now we know that three of the spies are 18, 30, and 72, and that the fourth spy is 9 or 36
or 144. Let’s see if we can use the clue on page 14 to determine who is the fourth spy.

Ask students to read pages 14 and 15 while you 2 x

draw the arrow picture from page 14 onto the board.

T: Where are the spies in this picture? +120
(Atsandt) +60
Who is one of the spies on the motorcycle?

S: 72, the spy with the binoculars. s "

T: Where does 72 go in the picture? Why? E}sg‘%ﬁ%ﬁr}:ﬁk};@«}chbﬁ: ore

S: 72 goes here (at s). If 72 were here (at t), then the numbers in the forest wouldn’t be secret
numbers.

T: Who are the secret numbers in this picture?

S: 12 and 24.

T: Who is the other spy?

S: 144.

If time and interest permit, suggest that students write the names of the spies and secret numbers in
each picture of their books.

Bl Writing Activity

Suggest that students write their own stories about the seven secret numbers and the four spy
numbers.
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W12 VARIETY OF PROBLEMS #4 LESSON W12

Capsule Lesson Summar

Estimate the answers to three multiplication problems, and then compare the actual
answers to the estimates. Begin the workbook Variety of Problems #4. (This is the first of
two lessons using this workbook).

Z
( Materials )
Teacher » None Student e Variety of Problems #4
‘Workbook
* Colored pencils, pens, or crayons
e Metric ruler
e Calculator
\_ y,

il Description of Lesson

Begin the lesson with some mental arithmetic involving multiplication and division facts.
3x7 = 63+7=[9]
21+3= 32+8=
8x8= 18+3=[6]
64+ 8= 72:9=

Write these three problems on the board.

606 25 36
x 45 x 92 x &4

N
(@)}
!

\®)
3
|

%)
(o)}
|
O W O
Il
(2] [e] [#] [=]

N
W
I

T: Which of these problems do you think has the greatest answer (product)?

Let students discuss and compare their estimates. Discourage exact calculations done on paper or
with a calculator at this time. A sample dialogue follows.

92 x 23, because 92 is the greatest number in any of the problems.

84 x 36, because 36 is between 45 and 23, and 84 is between 66 and 92.

I think 84 x 36 is greater than 92 x 23, because 84 is only 8 less than 92 whereas 36 is 13
more than 23.

Let’s estimate. About how much is 84 x 36?

About 3 000.

84 is less than 100, and 36 x 100 = 3 600, so the answer is definitely less than 3 600.
80 x 30 = 2400, so the answer is definitely more than 2 400.

AN R A e

Record well-reasoned estimates on the board above the problems.
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Can we get a better estimate?

84 is close to 80, and 36 is close to 40. 80 x 40 = 3 200.

3200 is a good estimate for 84 x 36. What about 92 x 23?

About 1800. 92 is close to 90, and 23 is close to 20. 90 x 20 = 1 800.

Is 92 x 23 more or less than 1800?

More, because we multiplied two numbers less than 92 and 23 to get the estimate.
23 x 100 =2300, so 92 x 23 is less than 2 300.

What about 45 x 662

About 3 500. 50 x 70 = 3 500.

Is 45 x 66 more or less than 3 500?

Less, because we multiplied two numbers more than 45 and 66 to get the estimate.
Maybe 50 x 60 = 3 000 would be a better estimate for 45 x 66.

Or 40 x 70 = 2 800 might be a better estimate.

Use whatever estimates are offered by the class to again compare the three problems.

S: Maybe 92 x 23 is least and 84 x 36 is greatest.

T: Let’s do the multiplication calculations to check our predictions.

Invite three students to do the calculations at the board. Compare exact calculations to the estimates.

22) 23 36

x 45 x 92 x &4

5x66= 330 2 x 25 = 46 4 x30= 144
40 x 66 = 20640 90 x 23 = 2070 &0 x 36 = 2860
2970 2116 3024

Distribute copies of the workbook Variety 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 lesson, collect the workbooks for your review. They will be used again in Lesson
W13.
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W13 VARIETY OF PROBLEMS #4 LESSON TWO W13

Capsule Lesson Summary

Play Calculator Golf in which players go from a starting number to a target number using
the operations +, —, X, or +, and one-digit positive integers. Continue individual work
in the workbook Variety of Problems #4. (This is the second of two lessons using this
workbook.)
\ Z
( Materials A
Teacher * Overhead calculator (optional) Student e Calculator
* Colored chalk * Paper
* Colored pencils, pens, or crayons
* Variety of Problems #4
Workbook
e Metric ruler
\_ y,

il Description of Lesson

Exercise 1

Display an overhead calculator, if available, and provide each student or pair of students with a
calculator. Ask students to recall some of what they remember about golf and the Minicomputer
Golf game.

T: Today we are going to play a game called Calculator Golf. We start with a number on the
display of the calculator and then set a goal.

Draw two dots on the board. Label one of them 0.3 and the other 100.

T: Let’s start with 0.3 (put 0.3 on the display) and make 100 the goal. When you play this golf
game, you can press any operation key (141, =], [x], or [=]) followed by a one-digit number
(1 through 9), and then [=]. Play continues until 100 is on the display.

Invite students to take turns playing the game on the overhead calculator or a classroom calculator.
Record the play in an arrow picture on the board. For example, the following picture is for a game
with five turns (steps).

e e e e e
3 12 96 100

T: Put 0.3 on your display. You can add, subtract, multiply, or divide by any of the one-digit
numbers 1 through 9. As in golf, try to reach 100 in fewer steps than we did here.

Suggest that students press [=] after pressing a number key so that they can see the result before
deciding which operation to use next.

Note: If your students have calculators, you need not require that they record their steps on paper.
Some will want to keep track of their steps while others will find working with both pencil and
calculator awkward and inhibiting.
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Allow a few minutes for students to work on this problem before asking them to share solutions with
the class. As a student describes a solution, draw the corresponding arrow road on the board. For
example:

S: I pressed (=], then =1, then [x] 9] [=], and then [-] [8] [=].
x5 x& x9 =

© e e e e
0.3 1.5 12 108 100

T: That took four steps (arrows). Did anyone get to 100 with fewer steps?

Continue this activity until several solutions are on the board. Try to include several solutions with
four steps (arrows). Two of the many four-step solutions are shown here for your information.

+5 x5 x4 —6 x8 x5 x5 +4
@ > nd > @ > @ > g @ > g > @ > N > ®
0.3 7 53 7 265 7 106 ” 100 0.3 7 24 7 7 96 ” 100

Encourage students to try to find other solutions that use fewer steps (arrows) than those on the
board. Perhaps your class will see that it is not possible to go from 0.3 to 100 using fewer than
four steps.

Do not erase the arrow pictures. Ask students to go from 100 to 0.3 with the same restrictions; that
is, play the game starting at 100 and make 0.3 the goal. Students should notice that to build an arrow
road from 100 to 0.3, you only need to go backward on a road from 0.3 to 100. For example, if the
following arrow road were suggested from 0.3 to 100, you could reverse the arrows and the return
road would go from 100 to 0.3.

+5 x5 x4 -6

0.3 5.5 26.5 106 100

-5 +B +4 +0

Return students’ copies of the workbook Variety of Problems #4. Ask students first to correct or
complete pages they worked on the previous week 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 at school during a study time
or at home as an assignment.

l 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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W14 VARIETY OF PROBLEMS #5 LESSON ONE W 14

Capsule Lesson Summar

Draw an arrow road with decimal number problems. Begin the workbook Variety of
Problems #5. (This is the first of two lessons using this workbook.) P
( Materials )
Teacher * Colored chalk Student e Variety of Problems #5
Workbook
* Colored pencils, pens, or crayons
e Metric ruler
 Calculator
G ,
il Description of Lesson
T: I will draw an arrow road on the board. For each arrow, you will either label the ending

dot or the arrow.

Draw one arrow at a time and call on students to label the ending dot or the arrow. (Answers are in

boxes.)

3 —10

o @

Distribute copies of the workbook Variety 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 lesson, collect the workbooks for your review. They will be used again in Lesson
WI15.
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W15 VARIETY OF PROBLEMS #5 LESSON TWO Wi

Capsule Lesson Summar

Determine what fraction of a multicolored region is shaded in each color. Continue

individual work in the workbook Variety of Problems #5. (This is the second of two
\ lessons using this workbook.) )
( Materials A

Teacher * Colored chalk * Colored pencils, pens, or crayons

e Metric ruler
Student e Variety of Problems #5 * Calculator
Workbook

\_ J

l Description of Lesson

Draw the following pictures on the board before class begins.

=

What fractional part of this shape (point to the circular shape) is colored green?

L

Y4, because four green pieces would cover the inside of the shape, so one green piece is
Y4 of the shape.

What fractional part of the shape is red?

%, because there are two pieces like the green piece.
What is another name for % ?

.

What fractional part of the shape is blue?

Y, because eight blue pieces would cover the shape.

What fractional part of this shape (point to the
rectangular shape) is white? Green "4

S: Y, because the three white pieces would cover one Red 2/4or /2
horizontal strip and that is "+ of the shape.
The shape has four horizontal strips. Blue /e

There are many ways students may explain why the rectangular shape is %4 white.
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S:

What fractional part of the
shape is red?

% or V.

What fractional part of the
shape is blue?

Ya.

White '/4

Red 2/aor /2

Blue '/4

Return students’ copies of the workbook Variety of Problems #5. Ask students first to correct or
complete pages they worked on the previous week 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 at school during a study time
or at home as an assignment.

l Assessment Adtivity

An individual student progress record for the workbook is available on Blackline W15. You may like

to use this form to monitor student work.
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