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Purpose

Materials

Game Plan

How to
Play

Rules

Notes

Sample
Game

Trading Game

The purpose is to develop or reinforce concepts of place value and to form a basis for
regrouping. Students love to play this game, and math should be fun. During the game
students find patterns, look for relationships, make predictions, and solve problems.

One die
Colored blocks (start with four and eventually use ten colors), or any other counters

Choose four colored blocks. It doesn’t matter what color. For the purpose of
explanation the colors used here are consistent.

b
]
233

Orange Blue Red Green
Set four different colored blocks in a row. Arrange the blocks so the first unit is on the

right, corresponding to place value getting larger when moving to the left. Choose a
trading number. Three is a good number to start with.

The green block is the starting color.

Three green blocks trade for one red block.
Three red blocks trade for one blue block.
Three blue blocks trade for one orange block.

The object of the game is for everyone to get at least one orange block. Students take
turns rolling one die, getting one of the first color for each dot on the die and then trading
whenready. After students get one orange block they can accumulate more while others
are getting their first orange block. Play for three orange blocks when students are more
experienced.

1. Each player makes his own trades. The other players must remain silent while the
player who has rolled the die figures out what to do.

2. When a player finishes his trades he then passes the die to the next player to signify
that he is finished. Then the other players may verbally correct any errors that were
made.

3. Players may not touch each other's blocks.

1 Theteacher should be present to offer assistance while the students play the first few
games. It is best not to change the trading value for the first several games.

2. To shorten the game, vary the number of places by setting the winning block at one
blue or one orange. Or set the trading number at two instead of three. 2 greens = 1 red,
2 reds = 1 blue, etc.

3. Vary thetrading number. Change the value from trading three to trading four or five
so that 4 greens = 1 red and 4 reds = 1 blue, etc.

Sample player moving through four moves. Block Values:

3 greens = 1 red, 3 reds =1 blue, 3 blues = 1 orange, 3 oranges = 1 yellow, 3 yellows
=1 purple.

Patterns in Arithmetic: Place Value - Booklet 2 Trading Game
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Extensions

Trading Game
2

Turn 1. Rolls a five. Picks up five green blocks.

Trades in three greens for one red. Ends with two greens and one red.

Turn 2. Rolls a four. Picks up four greens and adds
them to the two greens and one red from the last turn.

Player now has six greens and one red. The six greens trade in for two reds. Player [
now has three reds. Those three reds trade in for one blue. Ends with one blue. *

Turn 3. Rolls a two. Picks up two greens. No trades possible. Ends
with two greens and one blue.

Turn 4. Rolls a five. Picks up five greens. Now has seven greens and one blue. The
seven greens trade in for two reds leaving one green remaining. Ends with one green,
two reds and one blue. :

1. Play the Trading Game with pennies, dimes, and dollar bills. Use two dice to make
the game move faster. The first one to get one dollar wins. Playing with real money is
much more interesting to students than the play stuff. Another variation is to play for a
set amount of time, for example, thirty minutes. The person with the most money at the
end of that time period wins.

2. Play the Trading Game backwards. Start with the highest value block and trade down
to zero. Before playing decide how to end the game. Will the exact amount be needed
to reach zero, or will you take away, into the negative values? Play a few games each
way. Encourage the students to create different ways to end the game.

3. Use the Base Ten Blocks to trade up to one thousand. Roll one die and pick up ten
times the number shown. Roll a five and pick up five ten rods.

4. For students with a lot of experience with the trading game, give several puzzles.
These puzzles are quite challenging, since the trades are done mentally. Students can
prove the answers with blocks.

Purple Yellow Orange Blue Red Green

Puzzle 1 "The trading number is three. You have these blocks: two greens, two
reds, and one blue. Figure outin your head what you would end up with if you rolled
a three." "Two green and two blue blocks."

Puzzle 2 "The trading number is three. You have these blocks: two greens, two
reds, and two blues. Figure out in your head what you would end up with if you
rolled a five." "One green, and one red, and one orange."

Puzzle 3 "The trading number is now four. You have these blocks: two greens,
three reds, and one blue. Figure out what you would end up with if you rolled a
four." "Two green and two blue blocks."”

Puzzle 4 ""The trading number is four. You have these blocks: three greens, three
reds, and two blues. Figure out what you would end up with if you rolled a six."
"One green, one red, and three blue blocks."

Patterns in Arithmetic: Place Value - Booklet 2
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Trading Game: Recording
Prerequisites Play many trading games with different bases without recording.

Materials Trading Game Record Sheet, page 2
One die
Colored blocks

Lesson ""Record what happens on each turn using the recording sheet." This example
follows the sample game given in the previous lesson.

Number
Tum | Rolled] Purple|Yellow |Orangel Blue | Red | Green

115 || 2L
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2
ll

2 | ©
J || e
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""When the trading number is three, what digits appear in your record?" "Zero,
one, two."

"Change the trading number to four. Notice which numbers appear on the
sheet. Predict what numbers will be on the sheet if the trading number is five.
What if the trading number is six?"'

""Explain the pattern you see."

"Only the numbers zero to three appear on the recording sheet when the trading
number is four because whenever you get four of anything you trade up. Four green
blocks will show on the record sheet as a one in the red column.”

""What else is like this?'' The answer will be unique.

Patterns in Arithmetic: Place Value - Booklet 2 Trading Game: Recording
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Purpose

Materials

Lesson

Place Value: Counting Cuckoos

The purpose is to introduce a different way of counting so that students understand
the relationships of numbers in our counting system. Counting to four is used so that
any preconceived notions of our counting system won't interfere with the discoveries.
Also, it is less cumbersome to play the game with a smaller amount of blocks. Base
Tenisused with the same system later. Counting in different bases is easy for students
when presented as a game. Don't let the concept of different bases keep you, the adult,
from enjoying and learning more about numbers as you do the activities.

Unifix cubes
Scratch paper for a workboard

Countup to four. "Today we are going to count a different way. Instead of saying

four, we will say cuckoo. Count with me. One, two, three, cuckoo." Everyone
counts together. " Again, one, two, three, cuckoo." Count several times, as many
as it takes for everyone to remember to count in cuckoos.

After the students are comfortable counting in cuckoos, start the new game. Count
around the circle. The person who says cuckoo sits down. Play until there is only one
person standing. Be sure to ask who will be left standing while the game is being
played. Play again and start with the person who was the last one standing. Repeat
several times and keep asking for predictions. Look for patterns.

Each student has a pile of counters. Count together in cuckoos. Start with all of the
blocks off the workboard. Count one block at a time and add it to the workboard.

"Cuckoo."

As soon as you have a cuckoo amount of blocks, stack them
together. Count several stacks to make sure everyone understands
what counting in cuckoos means. If you are using blocks or beans,
group them together in a small cup when there is a cuckoo.

Place Value: Counting Cuckoos Patterns in Arithmetic: Place Value - Booklet 2
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Purpose

Materials

Warm Up

Lesson
Session 1

Session 2

Test for
Understanding

Place Value: Manipulative

The purpose is to introduce the workboard and counting in base four.
Workboard

Unifix cubes or counters with three small bowls or cups }:::
Workboard made from two pieces of paper, one white
and one any color.

Review counting by cuckoos (base four).

Pass out a workboard to each student. Be sure the students start with the white side
of the board on their right side. '""White side on the right" is easy to remember.

""Clear the place value boards of all blocks. Add one block to the white side of
the board each time I say ding." Students add one block. Continue until there are
fourlooseblocks. ""What will you havenow?"' The students should realize they now
have a cuckoo. "'The way the rule works is: Once there is a cuckoo, cuckoos
always go on the left side of the board." Continue adding blocks until there are
three cuckoos and three blocks. Stop at three cuckoos and three blocks at this
stage of the lessons. Later, students will figure out how te build with three digits.

Repeat Session 1 but this time, ''Say the amount you have after each ding." "Zero
cuckoos and zero." Ding. "Zero cuckoos and one." Continue adding blocks until
there are three cuckoos and three blocks. Count back down from three cuckoos and
three blocks to zero cuckoos and zero blocks. Remove one block each time the teacher
says ding. When three cuckoos and zero is reached, allow the student to discover one
cuckoo has to be taken apart in order for one block to be taken away. The number can
be read as "one cuckoo and one" or "one cuckoo and one block."

1. Place different amounts on the board and have the student read the board. Such as:

Two cuckoos and two One cuckoo and three Zero cuckoos and two

2. Ask the student to build three cuckoos and one.

Patterns in Arithmetic: Place Value - Booklet 2 Place Value: Manipulative
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Purpose

Place Value: Two Digits

The purpose is to record place value in base four in two places.

Prerequisites Place Value: Counting Cuckoos and Place Value: Manipulative. Practice going up to

Materials

Warm Up

Lesson
Session 1

Session 2

O = {NWO WO = NWO —IN W

Place Value: Two Digits

6

three cuckoos and three ones several times with different manipulatives.

Place Value Strips: Four Digits, page 3; make multiple copies - cut into single strips
Unifix cubes or counters with three containers or cups
Workboard

Pass out a workboard, a recording strip, and manipulatives. Be sure
the student starts with the white side of the board on the right and the
recording strips match the workboard.

u u
sHER
-] u
310
" 1.
unER
CHER
H L]
8 L]
2 L]
saan
L)

Start by having the student count a few cuckoos on the board. This should be easy by
now and done with confidence. If it is difficult, practice more before recording. The
number can be read as "one cuckoo and one" or "one cuckoo and one block."

""Clear the place value boards of all blocks. How many cuckoos and blocks on your
board?" "Zerocuckoosandzero." Besurethe studentsays the entire number including
each place. ""Record that on the top of your recording strip." It should look like this:

""Add one block to the white side of the board each time I say ding.
Read the board, 'Zero cuckoos and one' and record."

—1O

Say ding again. The student adds another block, reads, and records.
Continue adding blocks until three cuckoos and three blocks is reached.
The strip will look like this: —>

Do not count up any more. Stop at three cuckoos and three. Say, ''Look
for patterns. Circle all of the patterns you find."" Discuss them. Save
this strip for the next session.

Use the strip from the last lesson. Attach ablank strip to the end with tape.
Have the student read the last number on the strip. He should be able to
read it as "Three cuckoos and three" and build it with blocks. '"This time,
take off one block each time I say ding. Read and then record."

W™ o N ~oLN = o N |F O

Check his work as he subtracts.
Repeat counting and recording one strip in base five. Make up anew name
for a group in five blocks. "One, two, three, four, M

N 7 T
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Place Value: Three Digits

Purpose The purpose is to discover how to count up from two digit numbers to three digit
numbers in base four (cuckoos). Reminder: In this book a'cuckoo'is always a group
of four blocks.

Prerequisites Place Value: Counting Cuckoos, Place Value: Manipulative, and Place Value:
Recording. Many months of practice with several different bases. Students are ready
when they ask what comes after three cuckoos and three.

Materials Unifix cubes or counters with three small bowls
Workboard
Extra sheet of scratch paper

Warm Up Pass out workboard and manipulatives. Have the student begin with the white side
of the board on the right. Start by having the student count a few cuckoos onthe board.

&

Lesson Clear the place value boards of all blocks. Start counting in @ |l
| Imp
cuckoos. Count up to three cuckoos and three. : o

Say ding again; have the student put on one more block. Then
wait to see what she does.

Here is a typical scenario: She adds one more block to the ones
side. Since she now has a cuckoo, she puts the single blocks
together, then puts this stack on the left side of the board,
which is the cuckoo side. Now what?

Here comes the leap in thinking. She has to make a generali-
zation that since there are more than three stacks of cuckoos
on the left side of the board, these stacks cannot stay in this
column. Itis the same ground rule as before. Once there is a cuckoo amount of blocks
in the ones place, the blocks are grouped together and moved to the left side of the
board. The same is true of the cuckoo side of the board (left). Once there is a cuckoo
amount of cuckoos, the blocks are grouped together and moved to the left. The key
here is the phrase, 'a cuckoo amount of cuckoos.' This is what the student must figure
out that she has. Do not tell her this.

I have had success by having the student count the cuckoos. "One, two, three, four”
is the typical response. This is not correct. Most students can easily count the single
blocks in cuckoos. But when they count the stacks of blocks, they-do not generalize
and count in cuckoos. If she counts to four, ask her to go back and count the single

One, two, three, cuckoo

""Where does a cuckoo go?'"' "On the cuckoo side."
"Why?" "They are now cuckoos. And cuckoos go on the other side."

blocks again.
"One, two, three, cuckoo." T8 B B  Putthem together in a stack. @

Patterns in Arithmetic: Place Value - Booklet 2 Place Value: Three Digits
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Now have her count the cuckoos (or stacks of blocks). @ @ E

One, two, three, cuckoo
"Yes, one, two, three, cuckoo. That is how many you have. Excellent
thinking. Where would you put them?"
"Over here?" (Points off the board to the left.)

"That makes sense." At this point bring out
another sheet of paper of a different color.

"This is how you can show another column."

"Now we need a new name." As in the familiar base ten system, the third
column's name is "hundred."”
"How about giant cuckoo?"

el

""Now we need to show the stacks are one
giant cuckoo."

She takes all of the stacks and puts them to-
gether in a long stack. This stack is put on the ]
left of the board. |

Or all of the stacks can be put into a bowl to indicate one giant group.

The physical model has been figured out, but there is one last thing to confirm.
If the stack was made into a giant cuckoo, break it into cuckoos again (stacks
of four).

'""How many cuckoos are there?" @ @ @ E

"Cuckoo cuckoos, or a cuckoo amount of cuckoos.” (It is the same as saying ten
tens if you are counting in base ten.) If the student says "Four," go back to the
counting section again at the top of the previous page. Have her rethink this part
until the light comes on and the student realizes that it is a cuckoo amount of
cuckoos. This is a difficult concept and may take some time.

Variation The way cuckoo cuckoos, or giant cuckoos, are displayed can add an important
dimension to the understanding of our number system. At first, allow the student
to express the giant cuckoo in any way that makes sense. Then try this variation.
Use Unifix cubes and build in stacks. Build the numbers until there is a giant
cuckoo, then rubber band it together into a square.

Use this square for giant cuckoos. E E @ E__>
]

The student has now built a concrete manipulative of a square number. This
serves as a model for the pictures of square numbers and their symbolic form 4
(read four to the power of two) she will encounter in the future. A model astudent
can build and verify is a solid foundation for all difficult concepts.

Place Value: Three Digits Patterns in Arithmetic: Place Value - Booklet 2
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Purpose

Prerequisites

Materials

Warm Up

Lesson
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Place Value: Three Digits - Recording
The purpose is to record three digit numbers in base four (using cuckoos).

Place Value: Counting Cuckoos, Place Value: Manipulative, Place Value:
Recording, Place Value: Three Digits, and practice in counting with three digits

in several different bases over a few weeks to several months
workboard

A copy of Place Value Strips: Four Digits, page 3
Unifix cubes or other counters

Tape and scissors

Make a workboard with two colored pieces of scratch papel and one wh1te

Pass out a workboard and manipulatives. Be sure the student begins with the
white side of the board on her right.

Start by having the student count up to three giant cuckoos, three cuckoos, and
one on the board. This should be easy for the student by now and done with
confidence. This can be done quickly if you count by twos.

""Clear the place value boards of all blocks. What amount do you have on
your board?" "Zero giant cuckoos, zero cuckoos, and zero."

Be sure the student says the entire statement.
""Record that on the top of the recording strip."

"Ding." The student adds one block to the

white side of the board. '"Read the board
and record." "Zero giant cuckoos, zero
cuckoos, and one." 0
I
o 4
Continue adding blocks and building the }
strips longer until you get to three giant i ™
cuckoos, three cuckoos, and three. - @™
i

By now the student may be able to work independently to finish this activity.
Some students will want to drop the manipulatives and just record because they
know the pattern. This is fine. Just be sure to check the strip to make sure the
student isn't making mistakes. Also have the student build a few numbers once
in a while to check for understanding and accuracy. Once 333 isreached, let the
student take the next step and add another column for four digits.

Repeat counting and recording one strip in base five. Use your new name for

a group of five.

Place Value: Three Digits - Recording
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Place Value to One Hundred and One Thousand

Purpose The purpose is to review place value in the hundreds place and to extend the
understanding of place value to numbers up to ten thousand.

Prerequisites Place Value: Counting Cuckoos, Place Value: Manipulative, Place Value:
Recording in Two Places, and Place Value: Recording in Three Places. Repeat in
base five.

Activities 1. How long will a line of one hundred of each of these be: pennies, Unifix cubes,
centimeter cubes or colored cubes, pinto or lima beans? Have the student estimate
by placing a piece of masking tape or by stretching a length of string. After making
the first estimation, make a length of ten objects. Let her modify the estimate.
Continue adding objects until the count gets up to fifty. With this information have
her estimate one more time. Compare the estimates.

2. Draw a square that ten standing students could fit into. How big would the
square be if you wanted to stand one hundred? Have students notice seating
capacity signs in theaters and restaurants. Can you seat one hundred students on a
school bus? Are there one hundred seats per row in a theater?

3. What in the world weighs one hundred pounds? Make a list of things weighing
one hundred pounds.

4. Have the student estimate how high in a jar one hundred beans will go. Or select
a range of sizes of food jars. Which one will just hold one hundred beans?

5. How far is one hundred feet? How far is one hundred of your paces set heel to toe?

6. Close your eyes and raise your hand when ten seconds have passed; lower it
when one hundred seconds have passed.

7. How long does it take to hop one hundred times? How long does one hundred
turns of a jump rope take?

8. Number from zero to one hundred on place value strips.
9. What was going on in the world one hundred years ago?

10. What can you buy for one hundred dollars?
How much is one thousand?

1. Continue the numbers on the place value strips into four digits and count as far
as the student wants to go. This will take several days and can be done by several
students. Estimate how long the strip will be when it is finished. Tape it up on the
wall or ceiling when it's done. If an error is made in the counting, the student can
cut out the wrong part and tape in a corrected version. Place Value Strips: Four
Digits, page 3.

2. Using centimeter grid paper, cut out one square, then a row of ten squares, then

Place Value to One Hundred and One Thousand Patterns in Arithmetic: Place Value - Booklet 2
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a large square of one hundred cm squares. Write a dark one hundred on the one

hundred cm square. Have the student estimate how much space will be taken up by
a one thousand small cm squares. Then proceed to cut out nine more squares of one
hundred. Paste them next to each other on a large piece of paper. Label each one
hundred as you go up, two hundred, three hundred, four hundred, etc. When you are
finished, draw a dark, heavy line around the entire one thousand. Use this picture
of one unit, one ten, one hundred, and one thousand to make a chart. "'"How many
units are in one thousand? How many tens in one thousand? How many one
hundreds? What pattern do you notice?'"" "There are one thousand units, one
hundred tens, and ten hundreds, and one thousand. They go down by factors of ten."

3. Solve addition problems with place value blocks that go into the thousands, e.g.,
295 + 458 + 289 = 1042.

4. Estimate where, on a one gallon jar, the top of one thousand pinto beans will be.
A fast but not as accurate way to fill the jar is to count out one hundred beans and
weigh them. Then multiply that weight by ten and weigh out that many beans.

5. Using the jar of one thousand beans as a standard, fill another jar to a level that
is less than the level of the one thousand and have everyone in the family or class
guess how many beans are in the jar. Later, refill the jar to over one thousand and
estimate again.

6. What in the world weighs one thousand pounds? This is a good research project.
Have students make a list of animals and objects that might weigh around one
thousand pounds. Then look them up in the encyclopedia or on the Internet. Draw
pictures of the things that weigh around one thousand pounds and make a display of
them.

7. What was going on in the world one thousand years ago? Have the student guess
what kinds of machines people had. Were there dinosaurs then? Who lived where
you live now? What was the population of the world then; what is it now?

8. There is a book about John F. Kennedy called One Thousand Days. How many
years is that? Is that a full presidential term? What happened to Mr. Kennedy?

9. What can you buy with one thousand dollars?

10. How far is one thousand feet? Walk off one thousand paces. It is fun to pace it
off on the beach if you have one available. How many feet make one mile?

Note These activities are important for developing concepts of numbers in the world. We
all know that the national debt each year is in the billions of dollars, but how many
of ushave even an inkling of how much that is in physical terms? (One billion seconds
is about thirty-two years!) The physical grasp of number sizes is critical for us to
have in order to really understand our mathematical world. The activities are fun for
most students and help them to realize that numbers are alive, that they are a part of
our everyday world and not just something we do in school. It gives the written
numbers on the paper a physical meaning.

Patterns in Arithmetic: Place Value - Booklet 2 Place Value to One Hundred and One Thousand
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Test for
Understanding

Testimonial
by a UCI,
Farm
Elementary
School
Graduate

1. This is a test of the abstract concept of numbers to one hundred and one thousand.
"What does 99 + 1 =? (100) What does 1,000 - 1 =? (999) What does 399 + 1
=? (400)" If these can not be done in the head, it would be safe to assume that the
student’s abstract understanding of place value is weak.

2. Build a number in the hundreds with the Base Ten Blocks. Have the student read
the number.

3. Write a number in the hundreds and have the student build it with Base Ten Blocks.

4. Write a number in the hundreds and have the student draw a picture of the blocks
she would use to build a model of the number.

"For the UCI administration, to whom it may concern:

My name is Ross Venook. I am a freshman at Stanford University, a Woodbridge
High School graduate, and a graduate of Farm School. Those are in reverse
chronological order only. Most of all, I am a student of life. I owe this to Farm
School....

...(Circle math and counting in base 4--the way to a freer, better conceptualization of
mathematics in kindergarten.) The idea of 'place value' is the most difficult concept
for young children to understand, mainly because it conflicts with their only base (no
pun intended) in numbers, namely sequential counting. The base 4 counting taught
me to regard ten as an arbitrary choice in the same position as other numbers in their
own bases. By separating numbers into 10s, 100s, 1000s, etc., as a method to
arithmetic, I developed an early understanding of number concept. Beyond that,
counting in base 4 didn’t seem to have helped me much—until Pre-Calculus, when
I began to hear the '1, 2, 3, BING' of my sixth year in my head when my teacher tried
to explain to the class of high school juniors and seniors what different bases were.
She was failing where my first grade Farm School teacher had succeeded. Why?
Because the teachers at Farm School knew that the number 10 is not particularly
special as a base, and that until we were taught otherwise (such as through rote
methods taught in all public schools anywhere near Farm School), we could get past
such limited thinking."

Excerpt from a letter written in the 1990s by Ross Venook in support of the Farm
School.

Place Value to One Hundred and One Thousand Patterns in Arithmetic: Place Value - Booklet 2
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Purpose

Prerequisites

Materials

Lesson

Challenge

Worksheet

Trading Game: Number Values

The purpose is to make a connection between language and math by posing a puzzle and
having the student write, draw pictures, and write a number sentence of the solution.

Play the Trading Game many times in different bases and with different trading
amounts. Be sure all students know how to make their own trades.

Trading Game: Logic Puzzles, page 5

Dice

Colored blocks or other counters, six different colors
Paper and pencil

Play one game of the trading game using six colors with three as the trading amount.
Use two dice to help speed up the game.
ellow orange red

For a large group, play a mock game with only one player rolling the dice. Ask
different students to explain how to make the trades.

The game can be stopped after a few students have traded up to green. Point to the
red and ask, ""How much is it worth?" "One." Record this for all to see. Have each
student record independently.

"If the red is one, how many red blocks is the orange worth?"

"Three." Again, record this.

"The yellow is worth...?" This may take some thinking and time to figure out.
"Nine." Another way of phrasing it is, "How many reds does it take to make a
yellow?" The students may build a model if they need to.

The number pattern so faris 1,3, 9.

The rest of the lesson will be done independently or in small cooperative groups.
""Write the answer to the following questions and explain how you got the
answer. Write as if you were going to tell someone else how you figured out the
answer. Draw pictures and write a number sentence."

""How many red blocks do you need to get a green block? Continue the pattern.
What is the next number in the series?" "Twenty-seven."
13,9,

"Continue the pattern. "1, 3,9, 27, 81, 243."

""How many reds do you need to make a purple?" "Two hundred forty-three red."
"How many reds do you need to make a blue?'" "Eighty-one red."

""How many greens do you need to make a purple?"' "Nine green."

Trading Game: Logic Puzzles, page 5

Patterns in Arithmetic: Place Value - Booklet 2 Trading Game: Number Values
Parent /Teacher Guide 13



Place Value: Subtraction - Base 5 and Place Value: Six Digit

Purpose The purpose is to learn to subtract and regroup in different bases manipulatively.
Subtracting in different bases is a step that helps students generalize the process of
standard regrouping in base ten.

Start with

Prerequisites Place Value: Counting Cuckoos, Place Value: Manipula- W
tive, Place Value: Recording, and fluency with countingin = i 1
base four (cuckoos), and base five

Materials Place Value: Subtraction - Base 5, Worksheet 1, page 6
Unifix cubes or cups and beans
Three Place Value Subtraction Boards. Make these with three white and three colored
sheets of paper taped together.

Lesson Each student starts three Place Value Subtraction Boards with the white squares on
the right. Use manipulatives only.

"Build 33 in base 5 in the top workboard."
"Take away 12." "What's left?"

Build Take ing What's

33 © Away left?
in P 12

Worksheets  Solve another problem or two together if it is needed. Do not give any regrouping
problems at this time. Then have the student complete Place Value: Subtraction -
Base 5, Worksheet 1, page 6 independently.

Place Value: Subtraction - Base 5, Worksheet 2, page 7 If a student has difficulty
with row three, which has regrouping problems, have the student build the problem
with the manipulative.
Abacus Mystery Numbers, page &
Practice Return to the base ten system by doing the first problem together on Place Value: Six
Worksheets Digit - Worksheet 1, page 9. Have the student complete it independently.
Place Value: Six Digit - Worksheets 2 - 5, pages 10 - 13
Place Value: Subtraction - Base 5 and Six Digit Patterns in Arithmetic: Addition - Booklet 2
14 Parent /Teacher Guide



Purpose

Activity

Worksheet

What's My Rule?

The purpose is to learn to spot patterns in number series. When you are looking for
a pattern that uncovers a hidden operation, you look at what number you started with
and what number you ended with and try to figure out what happened to the numbers
in between. This is one thing scientists and mathematicians do when they discover
new "formulas." A game that exercises this skill is What’s My Rule?

To play, think of a simple operation such as + 2.
The student gives you a number and you add two IN QuUT
to it and say the new number back. For example, ] 3

if she says, "one," you say "three." She says, "five"
and you say, "seven." The number she gives you 5 7
is called the independent variable, or the number
In. The number you say back is called the depen- 9 7
dent variable, or the number Out.

Record the information on a chart like this:

What's My Rule? +2

When a student thinks she knows the rule, let her predict the number outloud. Finally,
when everyone can predict successfully, let someone formulate the rule of plus 2.
Students love to make these up for each other using easy addition, subtraction,
multiplication, and division operations.

Play this game regularly. It’s a good rainy day and in-the-car game.

One teacher called this activity Black Box and made a symbolic black box out of a
milk carton decorated with gears and levers with a slide inside that flipped a card
upside down. A card would be put in the slot in the top of the box and come out so
the number written on the back of the card came out a bottom slot. The students then
guessed the rule. When the box appeared, the students' minds focused to discover the
relationship between the In and Out number of the day.

What's My Rule? - Blank page to copy is on the following page.

Sample games:

OUT IN_| out

What's My Rule? What's My Rule?

20

4

S 10

20

€ 10enqng oMY TPPV oIy
LT 0T TC 0T
S 8 1T 6 @ SMSUY,

Patterns in Arithmetic: Place Value - Booklet 2 * What's My Rule?
Parent/Teacher Guide
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What's My Rule?

What's My Rule?

What's My Rule?

ouT

What's My Rule?

16

What's My Rule?

What's My Rule?

Patterns in Arithmetic: Place Value - Booklet 2
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Rounding Off: Tens

Purpose The purpose is to induce the rules for rounding off numbers to the nearest ten or
hundreds place.
Prerequisites What's My Rule?
Lesson Play What's My Rule? with an operation rounding off to the OUT
nearest ten. ""What number would you like to put in? For IN
this game limit the number to two digits." "Seventy-six." 76 80
"If the In number is seventy-six, the Out number is eighty. 792 70
What other number would you like totry?" "Seventy-two." 40
35
Record the numbers and the rounded off numbers on a piece of
paper or the chalkboard. 17 20
"If I put In eighty-nine, predict what the Out number will 43 40
be." "Ninety." 50 50
After the students can correctly predict what the Out number 86 90
will be, ask, ""What's the rule?"
1. If the ones digit is less than five, the tens digit remains the same and the ones digit
changes to zero.
2. If the ones digit is five or more, add one to the ten's digit, and change the ones digit
to zero.
""Mathematicians call this 'rounding off' a number to the nearest ten."
""When have you done this, seen it, or heard it?"
"About three hundred kids were there."
"It costs around twenty dollars."
"I have to get up around seven in the morning."
"Does this work with a three digit number? Try it."
Worksheets Rounding Off: Tens - page 14 Draw a number line on a piece of paper from 0 to 10.
] i | | i i | ] | i |
i | ] I ] i | i I ] —
0 1 2 3 4 5 6 7 8 9 10
""Put your finger on the 3. Is your finger closer to 0 or to 10?"" "The zero."
"Put your finger on the 8. Is your finger closer to 0 or to 10?" "The ten."
Patterns in Arithmetic: Place Value - Booklet 2 Rounding Off: Tens
Parent/Teacher Guide 17



Rounding Large Numbers
IN ouT
Lesson 1 Play What's My Rule? with an operation rounding off to the 376 200
nearest hundred. ""Let's make the In number over one hundred
but less than one thousand." 273 300
"Three hundred seventy-six." ''Four hundred." 449 | 400
"Two hundred seventy-three." '"Three hundred."
617 | 600
After the students can correctly predict what the Out number will 539 | 600
be, ask, "What's the rule?" 8
138 | 100
1. Find the digit in the hundreds place. If the digit to the right of 161 500
it is less than five, do not change the hundreds digit but change
every digit to the right of it to zero.
2. If the digit is five or greater, add one to the hundreds digit and change all the digits
to the right of it to zero.
"Mathematicians call this operation 'rounding off.' Now that we have rounded off
to the nearest ten and the nearest hundred, would anyone like to try rounding off
for a thousand or million?" Encourage further generalizing of the rule.
Worksheet Rounding Off: Large Numbers - Worksheet 1, page 15
Lesson 2
Materials  Base Ten Blocks
"Build 386 with Base Ten Blocks."
"Take out enough hundred blocks to be lowest closest hundred to 386."
"Take out enough hundred blocks to be highest closest hundred to 386."
"Complete this statement.'" 386 comes between hundred and hundred.
Answer: 386 comes between 300 and 400.
""What number is halfway between 300 and 400?" "350."
""Is 386 greater than or less than the halfway number?" "Greater than."
'"So, 386 rounds to 2" "400."
Repeat this line of questioning with 237.
Worksheets Rounding Off: Large Numbers - Worksheets 2 - 5, pages 16 - 19
Lesson 3
Materials  Base Ten Blocks
"Build 1,432 with Base Ten Blocks."
"Take out enough thousand blocks to be lowest closest thousand to 1,432."
"Take out enough thousand blocks to be highest closest thousand to 1,432."
""Complete this statement'': 1,432 comes between thousand and thou-
sand.
Answer: 1,432 comes between 1 thousand and 2 thousand.
"What number is halfway between 1,000 and 2,000?" "1,500."
"Is 1,432 greater than or less than the halfway number?'" "Less than."
""So, 1,432 rounds to 2" "1,000."
Repeat this line of questioning with 2,684.
Worksheets Rounding Off: Large Numbers - Worksheets 6 and 7, pages 20 and 21
Rounding Large Numbers Patterns in Arithmetic: Place Value - Booklet 2
18 Parent/Teacher Guide



Purpose

Materials

Lesson

Easy to
solve example:

C1LOTO N B~ O

11
24
39
24
13
+ 37

Worksheets

Patterns in Sums: Column Addition

The purpose is to develop pattern play and to facilitate mastery of sums. To 'make
tens,' counting in place value units, as a strategy for efficient adding.

Patterns in Sums: Column Addition - Worksheet 1, page 31 6 11

Cuisenaire Rods

Scratch paper 4 24
3 13

Give a few column addition problems such as: T2 T+ 25

"With Cuisenaire rods make ten as many ways as possible using only
two rods. Prove that each is equal to ten. Record each Two examples:
combination in a number sentence on scratch paper."

"With the combinations you just made, write three column

4
addition problems that would be easy to solve." 6 +6
10

piuoSew

IHQQI% NI |

5|
O W

Give a column addition problem such as:

HIRq

3
4
""Is there a way to make this addition easier?" + 9
3

U913 JIBp |

One student drew a looping line between each pair of numbers
that added up to ten and wrote ten in the loops.

Take students' suggestions and try them.

"Does the answer come out the same?"' 10

"Yes." Example'
"Why?n

"The numbers are the same. They are just
being added up in a different order."

Then the student drew looping lines between the pair of numbers
that were doubles and wrote their sum. Finally she added the 9 6
pairs of numbers: 10 + 10 + 6 =26.

"Try this looping method on one of your easy to solve 26
problems."

Give a few column addition problems with double digits before giving Patterns in
Sums: Column Addition - Worksheet 1, page 31 to complete independently.

Patterns in Sums: Column Addition, Worksheets 2 - 3, pages 32 - 33
Gus the Bus Driver, Worksheets 1 and 2, pages 34 and 35
Assessment, page 36

Patterns in Arithmetic: Place Value - Booklet 2 Patterns in Sums: Column Addition

Parent/Teacher Guide
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Answer Key Legend

AWYV = answer(s) will vary
BUWY = break up will vary
OWYV = order will vary

Pattern Blocks

r =red trapezoid

g = green triangle

y = yellow hexagon

0 = orange square

b = blue parallelogram
t = tan rhombus

Cuisenaire Rods
1 w = white

2r =red

3 lg =light green
4 p =purple
5y =yellow

6 dg =dark green
7 bk =black

8 bn = brown

9 bl =blue

10 o =orange

Note: Some items and pages are left out of the answer key.

1) Some pages in which the answers are open-ended or will vary.

2) Make your own problems. Since students create their own problems and
solutions, these sections give valuable information about the level of confidence
and competence. It can be a useful source of curriculum for other students.

3) Practice pages.

4) Workboards.

5) The answers are in the Parent/Teacher Guide.

Patterns in Arithmetic: Place Value - Booklet 2 All rights reserved.
Answer Key for the Student Workbook
©2014 Pattern Press

Printed on recycled paper.

s

Published by Pattern Press
P.O. Box 2737

Fallbrook, CA 92088 ISBN 978-1-935559-31-3



Place Value - Booklet 2
Trading Game Logic Puzzle Place Value Subtraction: Base 5 - Worksheet 1

Set up the blocks as a model. The trading number Is three.
This is the set up for this trading game: purple red blue yellow green

3greens =1yellow . D

3yellows =1

3blues =1red

3 reds =1 purple

Warm-up: do these without blocks.

1. You begin with nothing and roli a five. What do you have now? ow vy,

2. Then you roll a four. Now what do you have? l b'UQ

3. Then you rall a six two tums in a row. What do you have now?2:l>|“€5, Iy&ﬂgw

Now, take out the blocks and see if you are right.

4, You have two green blocks, one yellow block, and one blue block. You roll a four.
What do you end up with?,
(Remember, you are thinking about it this time. Build to check it after you have
guessed).

5, You have one green, two yellows, two blues, and one red block. You roll a six.
What do you have now? e reds

6. You have two greens, two yellows, one biue, and two reds. How many greens must
be added to end up with zero green, zero yellow, zero blue, zero red, and one

Make you own. AW \/

purple \o 3"@8«“5 Bulld [£
7. fagreen = 1 Take
thenayellow = 3 Away
ablue = _—
ared =%
apurple = -
8. If the trading number is four, T
thenagreen = ,/:TL_
ayellow =
ablue =_lG
ared =ph
apuple  =_R50 5 6
Place Value Subtraction: Base 5 - Worksheet 2 Mystery Abacus Numbers
1. 44 2. 34 3. 41 4. 49 Look1at the numzbers on t:;\ese pictu;'es of an abacus. Find the pa;tern.
" 34 " 23 - 20 T 31 5 6

5|
|
O-000—0
0,080t

.

——h

N
]

CEN

oW
.

8 9 10 11 12 13 14

2y
©
o

o G2 D G Q) [N
P 38 83| 84 89
9 10. 11. 12
} 42 ) 3 N 30 . 43
24 4 10 24 Color the beads that would be moved to build these numbers.

S|
s
)
(o]

24 240

15
T TTIITT TTTIT

Answer Key: Place Value - Booklet 2



Place Value: Six Digit - Worksheet 1

100,000 1000s  10s
100008 1008 18

nunumu 8 kn _La;

'7 hundmds+3'0ﬂ5+ 5 onasz

486,235

o @ 5
100,000 10005 10s

10,0008 100s 18

Place Value: Six Digit - Worksheet 2

100,000s 10005 105
10,0008  100s 15

hundred 7 ten fE -
ém ds bl + §_| hundreds4_Llans -4 _jcnnsn

oo oo Good + W00+ S

hundmu 2 on J'_ ' :) Sy 3 3 onass
@i (o @D
120,853
100,000s 10005 103 Draw the beads,
10000s 1008 . 15
!i e +.g o +5 % _l_hundmds+_gens+ Quneﬁ:
G+ oo )+ D+
A25,183

SULALS

1000005 1000s  10s
10,0005 1008 15

2'\““0“!0 3 len of ? + [} +7‘Uﬂg+ aom:s-

oD @ o e KD

232,073

1000008 10008 10s
10,000s 100s 13

Make your own, A\UV

hundred

___hundrmds=__tens 4 ___ onosz

[Eelelersiom

100,0005 1000s 108 Draw he beads.

100005 100s 15

3 muusnnds +£ " } . L’ns+ banns::

aoo 000 + 50,000 +. +‘+®+®

351,306

100,000s 10003 105
10,0005 1008 is

Make your own, AUJV

lhnu..nnd, +_. e tense __ onoss

OO O O

400,000 +30,000 +2,000 + 300 + _40 + _2 = _432342
520 000 +R,000 +.3,000+ 200 + 50 + 9 = _583259

500,000 +70,000 +3,0004+ 0o + _90

+ _1 =573 09]
ﬁaovmo_+2a,m+4gao_0+_a_+ do + 2=

+

+

824,012

800,000 +10,000+7,000+.200 + _80 + _1=3/722]| 900,000 + 60,000 +1,000+800 + _80 + _7 =g([ g3
900000 +20.000+3000+ 700 + 30 + & = 923738 800,000 + OB +5,000+ 200 + 4D Y = 805267
9 | 10
Place Value: Six Digit - Worksheet 3 Place Value: Six Digit - Worksheet 4
The first six place value names are on this chart, 1. Write the place value of each digit in the number 834, 972.
Hundred Ten Ona Hundreds| Tens Ones 3 ,.._QQJDIL_QAA__ ‘Mgii____
Thousands|Thousands | Thousands
| 8 | 2 | 4 | & | ¢ | s 1
1. What digit is in: J““M——Mr 0s W
the ones place? 5 the one thousands place? L/’
[ . 2. Write the place value name of each underlined digit.
the tens place? the ten thousands place? 2
the hundreds place? b the hundred thousands place? 5 32,037 (s 437,10 Ones th
139,585 __ tens 44319 Ten thousands
2. In the number 387,962, what is the place value name of the =
s Tenthousand s 6 ens 238961 _Tlundred 342,995 thousands
2 Ones 7 _UAL:H'_Ouégm&i___ 3. What digit is in the hundreds place in 5,2897 21
3h’£ﬁ4ﬁﬂﬁw 9 1/\ N4 eds 4. What digit is in the ones place in 523,1367 @
3. In the number 254,103, what is the place value name of the &
0 {. enc. ; M ( e < 5. What digit is in the one hundreds place in 321,6037 (Q
2 uyqug & ﬂg Us OWQS 5 Ten {’{/w«,gmig 6. What digit is in the hundred thousands place in 752,0487 vl
o__Vhousands 3___Ohes 7. What digit s in the ten thousands place in 461,2587 b
4. Continue the patterns. What is happening? 8. What digit is In the thousands place in 903,1477? 3

100, 200,360 Hpo , 500, Goo, 700 , R0V, 900, 000, Lted |, 200

5,000 ; 000 ; 1,000 ; g,000; 9,000
100,000; 200,000; 300,000 ; &Qo,ono; 500,000,

. O .
Toopo; BOO000, G000 | 500,004 160,000

1,000; 2,000; 3,000 ; 000 ;

100,000

1,200,060

11

Continue the patterns. What is happenmg”EmhMm‘eQ_rﬁ%ceﬁ&\z lﬁ\/ lo
+imes.
8 ; 60; 600; g poo ; koeod ; (00,000

4; 40; a00; 4,000; 40 000 HO0, pop

12

Answer Key: Place Value - Booklet 2



Place Value: Six Digit - Worksheet 5

Rounding Off: Tens @Esfemgm

1 } 1 i 1 1 L 1 1 '}
I T 1 1 T T T i T T T
0 1 2 3 4 5 6 7 8 9 10

Use the number line above. Put your finger on the 4, Is your gngercloser to 0 orto 107 0
Put your finger on the 7. s your finger closer to 0 or to 107 1

[ daanunnns) & Golng to the closest number with a zero In It Is called rounding off.
These numbers are corraclly rounded off to the nearest ten.
Thousands Hundreds Tens Ones 5 —> 10 2 —> 10 5 —> 10
15 ~> 20 42 —> 40 38 —> 40

=1 igl

1. 10 ones 10. 2tens = 2() ones
These numbers are Incorectly rounded off to the nearest ten. 7L> means does not
2. 10 hundreds =1ib.0llﬁﬂ.“d 11. 3hundreds = 3!) tens 32 4> 20 46 > 40 75 /> 70
62 /> 50 48 A>45 36 A 45
3. 10tens =1 _bnndrd 12. 3thousands = .30 _ tens
Which of these are correctly rounded off to the nearest ten? Circle the correct ones.
Wirite the correct answar to problems that are not correct.
4. 1 hundred =10 j?.ﬂs__ 13.3thousands =30 hundreds g 25 —> 20 30
4 —> 1020
5. 10thousand =100 h}mdmds 14. 40tens = hundreds 17 10 -
86 —> 80 90
6. 1hundred =_10D ones 15. 10tens =_10D _ ones Round off thesa numbers, AW
2—> HD 67 —> 10 —> 60
7. 1hundred = LQ tens 16. 50hundreds = 00 ones
5 8s—> 90 78 —> _80 —>
8. 1 thousand =__100  tens 17. 50 hundreds = 5 thousands What is the rule for rounding off to the nearest ten?

ce_and laol ot the number

it i e _or (3

9. 1thousand =__L’ILQ_ ones 18, 50 hundreds = SQQ tens

. S
13 14
Rounding Off Large Numbers - Worksheet 1 Rounding Off Large Numbers - Worksheet 2
} } } } } } : t } t t Build 473, 473 comes between $00__ hundred and _S00 hundred.
i00 110 120 130 140 150 160 170 180 180 200

Use the number line above. Put your finger on the 130. Is your finger closer to 100
orto 200?100 Put your finger an the 180. |s your finger closer to 100 or to 2007 ZQD

o
0o: | oo

What number is halfway between 400 and 5007 S‘:ﬁQ
Is 473 greater than or less than the halfway number? Y
473 is closer to SO0 ___ and therefore rounds to 501 .

341 comes between 300 and _H0O .

The halfway number is 350 .

341 is (greater than, less than, or equal to) 350 .
341 rounds to .

LILIL]
0]

These numbers are correclly rounded off o the nearest hundred.
180 —> 200 140 —> 100 150 —> 200

615 —> 600 342 > 300 265—> 300

These numbers are incorrectly rounded off to the nearest hundred. —74> means does not

425 /> 500 612 4> 610 458 -£> 400
782-/> 600 2254> 100 17572 300

Circle the numbers that are correctly rounded off to the nearest hundred.
Correct the others.

468 comes between NOO and 500 .

The halfway number is f{:ﬁ O .

468 is (greater than, less than, or equal to) H50.
468 rounds to _~5(D__

Round each number to the nearest hundred.

64 —> 300 ~ 483 —> 500 Number  Comes Between  Halfway number Rounds off to
.@ 488 X400 and 500
82 —> ﬂe& 865 —> oo 28— Eﬁ%)o 322 300 _and 40D 350 300
Round off these numbers to the nearest hundred. AWV 945 9_0_0_ and -L,Qm iSQ———« _9_01
952 —> hovo 678 —> MO0  __—> 700 108 100 and 200 [50 loo
850 —> 400 264 —> 30Q __—> 300 79 70 _and 80 15 _%0
133—> 100 728 —> 00 857 —> 900 858 800 _and Q00 850 900
693 &00_and 70Q b50 700
827 —> 800 1262 —>1200 > _____ 350 300 and HO0 350 Koo

15
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Rounding Off Large Numbers - Worksheet 3

B C A D
1 1 e 1 ) & 1. & I3 A 1
T T \ T T ¥ T A T \4 T
400 500
1. PointA= _H70 3. PointB=_H20 .
PointA is closer to __ 800 . Point B is closer to L['QQ .
PointA rounds of to _§0X). Point B rounds df to _ﬂQQ
2. PointC = HﬁQ 4. PointD = ‘4% .
Point C is dloser to.__ 500 . Point D is closer to __ 800
Point C rounds df to __ X500 Point D rounds df to 8500 .

Round each number to the nearest

4]

Haliway number Halfway number
421 rounds off to 798 rounds off to_QOD .

. 421 comes belweeg_ﬁéﬂﬂand 40D, 9. 798 comes between JOO and_£00.

[=2]

. B32 comes belwieﬁ% and _ﬂm_ 10. 668 comes betweeg !QQQ_ and—_lQ_Q__.

Haliway number Halfway number

832 rounds off to _R00) . 668 rounds off to __JO0 .

109 comes between and 200) . 11. 249 comes belezs%Q_ and 300.
Halfway number . Halfway number o}
a0

109 rounds off to 249 rounds off to _2.00Q.

~

Rounding Off Large Numbers - Worksheet 4

These numbars are correctly rounded off to the nearest hundred.
376 —> 400 561 —> 600 450 —> 500

4,615 —> 4,600 9,342 > 9,300 17,265 —> 17,300

These numbers are incorrectly rounded off to the nearest hundred. 7"> means does not

325 /> 400 410 > 300 389 -£> 500
3782 /> 4,600 17,225 /> 17,100 36,075 /> 36,000

Circle the numbers that are comectly rounded off to the nearest hundred. Corract the others.

104 —> 100
200

4,362 —> 4,360 9,865 ~> 9,900 728 —> 800

Moo 700
Round off these numbers to the nearest hundred. va
452 —> KOO 178 —> 20D __—> 600

4854 —> H.G00 2670—> 20D —> 13500
12,853—> 12,400 68,232 —> bg}mo —

What s the rule for roynding off to the nearest hundred?

0 10 W8 nundreds PlACE o na (GG o_the
8. 550 comes between 500 and GO, 12. 310 comes between 300 and H00. dios o the riakl. aX diaiti e o
Halfway number _550 . Halfway number . ard o . nel n ta Hre ne n 'n W m o
550 rounds off to __(p0Q0. 310 rounds off to J dia; LA e ‘n N ‘- _ T z‘ e
NOAINGE. MY e yvaaiviing A Q_INe 0
Make your own. Have one number round up and the other round down. va PPN Y
13, comes between 14, comes b
and . and
Halfway number . Halfway number
rounds off to rounds off to
17 18
Rounding Off Large Numbers - Worksheet 5 Rounding Off Large Numbers - Worksheet 6
Base Ten blocks can be used to help round dfto the nearest thousand.
Round off. Solve the rounded off problems. Build 1,374. 1 1,374 comes
@DDMHMH“ between L,00Q thousand and&oabthousand.
Ball park estimate Ball park estimate l:' o @
385 —> 400 885 —> 900 @ ED
+ 414 —> 400 — 414 —> 400
[, ; ”
800 500 What number is halfway between 1,000 and 2,0007 | , 500
Is 1,374 greater than or less than the halfway number? |
478 —> 500 265 —> 300 1,374 is closer to [;G00__ and therefore rounds to I,QQQ .
4060 _ - 2,823 comes between 2,000 and 3,000
t872 >R 198 —>7200 The halfway number is
900 (oD 2,823 is (greater than, less than or equal) to 2..,5(2 .
2,823 rounds to __3JQQO__
325 —> 300 615 —> (00 3,247 comes betweena,abo and _&-,_an
4 NOD - - The halfway number is
T 368 —> _22_ 9__% 3,247 is (greater than, less than, or equal to) 2. 50
700 3060 3,247 rounds to 3, ooa .
Round each number to the nearest thousand.
287 —> 300 192 —> RQO
+ 249 —>%200 - 129 —>-100 Number  Comes Between Haltway number Rounds -
o) - 100 1,286 L,00O and 2,000 1,000
3,592 3_, and 4,000 3,§QO LE,_OOO
305 —> 300 805 —> Rd0 9,325 4,000 and 0 4,500 9,000
+ 527 —>¥R00 — 423 —>-4aD 634 _(p00 and _le50 _ {00
200 Tco 8,007 §.000 and 4;000 €,500 ,000
6,612 Qooo and 71,000 b,500 1,00
527 —> 500 527 —> 500 15,639 15,600 and 15,700 15,650 I5,700
4 384 —>HHOO - 384 —> _/\m 5239 5,000 and ©,000 _E,SQQ 000
—  Too 117,328 |17,000 and 113,000 L7, Goo
l0° 1,500 (:Q 0 and _2,000 l,SQ 2,00
191 20

o

Answer Key: Place Value - Booklet 2



Rounding Off Large Numbers - Worksheet 7_ J

'About how many' is another way of estimating answers. Rounding off is a
way to find out ‘about how many'. Here is one way to round off large numbers.
For example, 16,723 dogs live in my town. Round off this number to the
nearest ten thousand.

Skip count by multiples of the place value number which is being rounded.
10,000, N . 0 0,00

(#] , O, 000 ", g0 OQO 1[20,000
16,723 comes between (a,ggo and
What is the half way number between the multiples? / [ OQQ

Is the number being rounded larger or smaller than the halfway number?

So about Z_Q 000 dogs live in my town.

When roundlng to the nearest thousand Sklp count by multlpies of ]_,QQD__
0

:;_&@Q_Z,QE_JD,@@

Fiil in the chart to round each number to the nearest thousand.

]

comes between halfway number rounds to
6,836 {,0 and 100D o, 500 'q7 oo%
9,242 & 000 and ZO,QQO q Kod 00
10,436 and 11,000 | [0 Koo 10 . pon
14,127 14,0 and (5,000 1AL K00 [ 000

648,500 ;4,000  ang M!:Q,_QAD__ MrSQO_ _QLEQ,_DAL

Filt in the chart to round each number to the nearest ten thousand.
comes between halfway number | rounds to

Estimating: Additon  o° o

Q
° (@]

o]
% o
Start the estimating habit. Round each number to the greatest place and

then add. When summing up the actual numbers the answer should be
close to the estimate.

Round Round
132> 100 215> 200
4+ 221-> 200 + 373> 400

353> 300estimate 588-> 600estimate

Round Round
325> 300 461> S0
+ 264-> 300 + 237> 200
_’_{_gj_-% 00 estimate L98> bDestimate
Round Round
252-> 300 323> 200
+ 378> /f_QQ 4+ 409> Y

(30> T estimate 732> "70Destimate

16,378 10,000 d 20,000 15,000 | 20 0op
88,674 _F0, 000 ::d _C)ngm___ ’ %Ci i}fg Round Round
77,137 00O and gQJ Og(! 0 gﬂ 372> ﬁéQD 2555 .3_0_0
426,231 (4] d 500,000 0o
2,486,947 ::d 2490,0560 4 000 M M
861 > (OO estimate 388> AO0estimate
21 | 22
Speed Test: Addition Circle Math: Review - Worksheet 1
Example:
6 7 9 7 4 8 = - +@
+6 46 49  +7  +7 49 204 +
12 3 I8 4 I I +103 = ¢ _ +++@
4 3 2 3 4 3 -
+4 #5455 42 +1 46 367= = ++@
g g "7 5 5 9
e = (0G0
+2 +8 +9 +6 +3 +8
6 (3 13 4 b 16 +213= = +@++@
6 4 2z s 7 8| 3. - G+
+2 +5 +2 +0 +3 +4
3 q 4 5 10 7
— = o +@
2 6 9 3 8 5 232 =
A B B @@
= = + + +
10 10 12 I 2 (0 +183 =+ @ @
ik (309+(3801+(8)
6 7 2 8 5 7 = = ++
+5 +2 +9 +8 +7 +8
I 9 I 16 12 15
23 | 24

Answer Key: Place Value - Booklet 2



Circle Math: Review - Worksheet 2

Circle Math: Review - Worksheet 3
Round and Estimate

-+

4

FO®

+

+

o]
w

+% 100} 106 =+@+@ beoo |634 =©+Q+©
+++ + 279=++@@E=O+O+O
@) | @@ RO O
oo Ib 200|189 =O+©+O/‘fw 354 =©+Q+Q
&) SO sz 00
+++@ 500 =( ) goolol=( )+( )+
== | o[- O OO 3= O+ OO
Ol FcleleleFiutetiete
2 B )| PO @ OO0
(D
()

26

Circle Math: Review - Worksheet 4

@

Round and estimate.

3175 fn
3,000 round  freaes

42587 = FE
3,000 round ke

= +
=+@+

e
T
©

>
. fad
= m

)
50

52 _ i

6,000 est. e

1,358 = [
1,000

+2,869 = Pl
3/0‘” .:"“ %

=@+

1,000
= +
=++

SO0
(s
@D

Hhaaa R

H, 000

= (o

(a2

27

Circle Math: Review - Worksheet 5
Round and Estimate puwV

FOOO0E
&%)

| 1,482
=10:0.0.0!7

E

3

QOO
O

3]

QR
OO0
OO0

OO0 w00

L\0.0.0,0]:0.0.0/0
+'§’g;°g=©+©+®+©+§,’f s O+O+Q
KQO@O’ 10:0.0

S

+
F

g
OO
QD
OO
AOD

F

28

Answer Key:

£t
OO OO

F

OO0
AOD
OO

3

.

Place Value - Booklet 2



Circle Math: Review - Worksheet 6
Round and Estimate :

7620

Mal

oo 244712

)

3

0
OO )
' 9

OO

9 O
OISO
O

29

Practice
235 Zoo 638 GOO 219 200
+ 346 +300 +376 400 +781 tl__.?m
5€1 =00 1014 (000 1,060 , 000
2,389 2,000 4,867 5,000 1,368 hgﬁgg
+4.306+H4000 13,084 ¥4,°0° £5%
6,695,000  g¢51 9,000 10 19
3,681 400 5980 6.0000 8304 €360
+4,60844700  +7256 €109 . 1489 4400
%3197¢700 13236 1300 13,133 7Flaps
98.475 48090 75033 75,000 33475 33,000
+3987 LEEES 4 90768 41,000 _ 395837 +167e
102%62%°°° 145 901 166,000 134,312 13%
39,487 3“5",?& 19,384 14,000 49,585 2’2%@%
+ 49,586 .32 424938 #5000 159658  Ci—
g oo 00 164 AL b))
%9,073 “ ki, 320 FHP00 109,243 4 0,®
894,847 400,000 904,832 Cioo,ffg
23,493 23,000 765,736 100,000 874,563 qooPo o
+04.878 25,600 4 087.045 1,000,000 1493830 500,07 -

42,311 @00

30

2,648,50826 000D 2,273,338 '7730();000

Patterns in Sums: Column Addition - Worksheet 1

Find Doubles and make Tens

~88% 14 13 26
6 37 74 78 55
c6 a3 a7 710
84 +45 +49  +45
390 23 | 280 212
25 8 1 87 69
75 56 14 80
64 63 23 35
38 58 73 49
+46 +32 +53 +35
A8 240 250 268
52 68 90 26
28 17 79 63
35 68 16 85
1+ 65 +93 4+19 427
190 2LH 204 20|
85 64 143 134
7 1 8 4 181 118
75 72 225 252
35 76 209 290
+34 +96 +167 +176
300 392 25 970 31

Answer Key: Place Value - Booklet 2

Patterns in Sums: Column Addition - Worksheet 2
Find Doubles and Make Tens
3

W27 784 158 475
34@10 528 397 819
86 517 572 265
043 27 232 443
19 133 911 881
79 + 96 +559 +227
330 7,330 2824 3110
427 338 694 529
469 876 237 783
VLT EE 1
483
+231 *155 456 +381
10C22 N 438 873 633
88 546 918 646
W B8B811) 672 298 684
+66 +766 +937 +663
2,440 1422 3,026 2,620k
773 804 676 734
999 690 869 476
662 237 499 168
318 384 782 764
131 626 226 863
+557 4973 4915  +0947
32 3,40 34 3967 34957,



Patterns in sums: Column Addition- Worksheet 3
Find Doubles and Make Tens
4 819

Gus the Bus Driver - Worksheet 1

2 5 1 8 7 7 6 9 O In the summer Gus drives a bus the same route every day First people get on
5 7 5 5 6 6 1 4 5 8 O 6 and then people get of
4 6 4 6 3 4 2 3 5 3 5 4 Gus keepsak‘ag at each stop.
1 38 58 1 737 496 Help Gus do his math.
1546 4320 586 358 | e e s o on e o
SRR i s
. g g ; g g é g g g 8 ? (5) C\’;f?éu&lﬂrgllj\f\:\irges:es:ggs 3{hg<t)tsgfoi;'lsc}h%%n;o;ypggggeggieog‘n the bus now
468 420 547 376 22_ 3 2k 5% T
+484 +428 +249 +345 | yowmors wmwemanmmeoy A
L1880 2,330 1990 2712 54-16=38+25=63
5 2 6 6 8 5 9 O 3 2 6 4 ow many p;aople are on the bus now? _ﬁ_peopie
484 175 796 630
3 5 O 6 8 O 1 6 7 8 5 6 At Duck Lane: 38 people got of, t‘hen 26 goton.
+ 6 5 3 + 9 3 2 + 1 9 4 + 2 7 5 Show your work below or explain how you got the answer.
2,013 2472 2,060 2025
How many people are on the bus now 5‘ eople.
285 564 4843 2434 T "
571 684 5981 5618
175 472 1,225 8252
835 476 9209 2290
+534 +796 +1467 +3676
2,400 2892 22,725 22,2770 44| 5,
Asssessment

Gus the Bus Driver - Worksheet 2

At Eagle Court: 28 people got dfand no one got on.
51
Show your work. — 2.9

2
How many people are on the bus n§w? 2‘3 peopie
At Finch Street: 17 people got of and 18 got on.

Show your work, 3~ 17 =b+18= Z"P
How many people are on the bus now? 2’;& people

At Hummingbird Lane: 13 people got of and 14 got on.

Show your work. '2,"" - ‘3 = 2.., + l4‘= 85

Hummingbird Lane is his last stop. How many people are on the bus? 35

Show your work. 21+ (4=35
At what street did Gus have the most people on the bus? ( fa) DQ_("Y

At what street did Gus have the fewest people on the bus? AVO C‘.E;l'

35

1. 2,973 round to greatest place ?)OOO

2. Write a number and name each place value. AW V'

+€X\S
LLN{'S Or _ones

3. Write these numbers in words.

41,207 'a;;'L‘,'one thousand two thundped

504481 Cive lhundred Foue Thousond Four -

\

A o
4, Estimate sum, then add. 5. Add: 27 + 3,064 + 483
00 45,321 +10,746 + 207,020 = 21, 340
%00 79 2

2000 = 1834

lOO + 86

5,033
36

Answer Key: Place Value - Booklet 2



Patterns in Arithmetic: Place Value - Booklet 2 PDF
Pare cher Guide ISBN 978-1-941961-15-5
Rounding Off and Estimating

ISBN 978-1-941961-15-5

91781941%961155

ll



