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.ESTllt\ATION 
tMULA"PPR.OXllUTlON 

RATIONALE 
Why estimate and approximate? Why 

should we be concerned with educated 

guesses (estimation) or a process to 

improve the accuracy of an educated 

guess (approximation)? 

Today, according to some authorities, 

75% of adult non-occupational uses of 

arithmetic is mental. If we are con-

cerned about students having a number 

sense, then we need to work on such 

things as: mental computation, rounded 

results, reasonableness of answers, a 

feel for large and small numbers, and 

numbers representing measures. 

In our daily lives we use inexact 

numbers every time we measure. News 

sources frequently use approximations 

when discussing large numbers. Exact 

results are often not necessary, and 

they often obscure the issue. (w'hich 

would be better--49,717 people attended 

the football game, or "about 50,000," 

The family income is $11,978 vs. The 

family income is $12,000?) 

For example, we make many educated 

guesses every time we 

a) plan a trip (How long will it 
take, when will we arrive, how 
much will it cost, what should 
we take?) 

b) determine a budget (I think we 
can go out for dinner and a show 
once this year.) 

We make a life and death estimation 

when ~.;re decide if it is safe to cross 

the street, or if we can stop a car or 

bike in time. 

The reasonableness of calculated re-

sults can mean a difference of many 

dollars to each of us, whether it be in 

checking the change at the supermarket, 

figuring taxes, or making time payments 

on large purchases. 

Often we need to locate the decimal 

point in computations by hand, with a 

slide rule, with a calculator, or in 

using square root tables. Even when we 

do long division problems we usually 

use some type of "guess and check" method. 

We make "ball park" estimates for 

a) how many (hot dogs to order for a 
football game) 

b) how things compare (can 1,000 
people fit into the ballroom?) 

c) personal information (if we 
could spend a dollar a second, 
how long would it take to spend 
a billion dollars?) 

d) functioning effectively in our 
daily lives. 

Before anyone can make an estimation 

that is more than just a guess, he must 

first of all have a familiarity with 

certain reference points for measures 

of length, weight, time, area, volume, 

cost, and so on. Most of these come 

from experiences in the person's day to 

day world. They can be extended through 

development of measuring skills, arith

metic skills, and a number sense for 

large and small numbers. To obtain a 

"good" estimate, it is also useful to 
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TEACHING EMPHASES 

have a knowledge of counting methods. 

(For additional information see Peas 

and Particles.) 

Before a person can quickly check the 

reasonableness of an answer he must 

have already developed a wide variety 

of arithmetic skills. These must 

include: 

a) ability to perform accurately 
single-digit operations (9 
million x 7 million requires 
9 X 7 = 63) 

b) ability to multiply and divide 
by powers of ten 

c) ability to perform operations 
with multiples of powers of 
ten--mentally if possible 

d) being comfortable with inequal
ities and other relationships 

e) ability to round whole numbers 
and decimals to one or two signif
icant digits. 

It is also helpful for more difficult 

approximations if a person has a 

familiarity with exponential notation. 

Here is an example which illustrates 

most of these points: 

is a billion seconds? 

1,000,000,000 
60 X 60 X 24 X 365 

1 X 109 
60 X 60 X 20 X 400 

~ 
1 X 109 

4 X 103 X 8 X 103 

About how long 

years~ 

3600 X 8000 

1 2 
3 x 10 ":::::: 33 years 

ESTIMATION AND APPROXIMATION 

There is much to be said for knowing 

when to estimate and when to approximate, 

when to use an estimation or approxima

tion, and when to use an exact answer. 

The use of estimation and approximation 

should help all persons to deal with 

exact numbers, understand and perform 

operations with numbers arising from 

measurement, deal comfortably with num

bers through approximate calculations 

and rounding off, and in general develop 

a number sense. Finally, it would seem 

most worthwhile if teaching the tech

niques of estimation and approximation 

helped to eliminate the "exact answer" 

syndrome. 

SU~1MARY 

These are the key points to be empha

sized when teaching estimation and 

approximation: 

1. When do we need to estimate and 
approximate to find a rough answer? 

2. When do we need exact answers? 

3. 

4. 

5. 

We often estimate "how many" (e.g., 
objects, people, items) or "how 

" ( . much e.g., money, air, water). 

We often estimate the dimensions, 
capacity or amount of something we 
would measure. (Measurements are 
always approximate.) 

Problem solving and computation is 
aided by the use of estimation and 
approximation to • • • 

a) check the reasonableness of 
answers 

b) narrow the scope of your in
vestigations 

c) simplify computations 



TEACHING EMPHASES 

6. The students need a sound back
ground in arithmetic skills, 
number sense, and finding re
ference points. 

Selected Sources for Estimation and Approximation 

ESTIMATION AND APPROXIMATION 

Garvin, Alfred D. Shortcuts, Checks and Approximations in Mathematics, J. Weston 
Walch, 1973. 

Herrick, Marian, et al. Mathematics for Achievement/Individualized Course 2, Book 5, 
Houghton Mifflin, 1972. 

Mathex Book 5 Measurement and Estimation, Encyclopedia Britannica, 1970 

Peas and Particles (Teacher's Guide), Elementary Science Study, Webster/McGraw-Hill, 
1969. 
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TEACHING EMPHASES ESTIMATION AND APPROXIMATION 

EXAMPLES OF ESTIMATION AND APPROXIMATION 
IN THE CLASSROOM MATERIALS 

I. When to Estimate and Approximate 

Guess the number of items in 
each picture. Can you think 
of a systematic way to estimate 
the number of dots? 

II. Applying Estimation and Approximation 
Skills 

WHERE IS 

When is it appropriate 
to approximate? When 
do you need exact figures? 

(I GUESS AGAIN IJ 

HOw ~NY OOTS ? HOW !"ANY BIRDS? 

QUICK GuBS - QUICk. GUESS ---

EDUCATED GUESS- ---- El:UCATED GuESS- ---

~ UP A PR!OBLEIY\ . ertVE IT 'R:> A 

CLASSI'lATE. DID HE GIVE AN eDUCATED GIJES5 ? 

a? 
This is ±· o.•~~------;2•,~--------------------------------~ CLUE: 

Use a given 
measure to 
estimate a 
larger or 
smaller 
quantity. 

WHERE IS 

This ist- \ ~ 
-~~------··~~~------------------------------------~ 

'3 

CLUE: 
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NUMBERS AROUND us - SOME ACTIVITIES AND IDEAS 

ACTIVITY 1, WHAT NUMBERS DO YOU THINK OF? 

188 

Several pictures which have number associations are 
shown on a bulletin board, slide projector, 
opaque projector, or overhead. The students 
are asked to write down a number which 
is brought to mind by each picture. 
If a bulletin board is used 
recording space could be pro
vided on the board. The 
responses are shared 
along with the reason 
for the particular 
number chosen. 

- uniform II 
- age 
- batting 
- innings 
- teams 

- old voting age 
new voting age 

- number of legs 
showing 

This activity can be used to get to know students or help 
other. It can give information about student interests. 
students a chance to share their knowledge and interests. 
nonthreatening activity with no wrong answers--a good way 
year. 

5 - tires 
2 - doors 
4 - cylinders 
5 - V (Roman) 

Other Suggestions: 
city map 
map of U. S. A. 
map of your state 
pool table 
school building 
telephone 
football field or game 
clock 
pop bottle 
flag 
record player 

them know each 
It can give 
This is a 

to start the 



NUMBERS AROUND us (CONTINUED) 

ACTIVITY 2, NUMBERS VIE SEE 

The students are asked to bring 
pictures, advertisements, etc. 
which show numbers. The pictures 
are then made into a bulletin 
board or display. Pictures 
of 7-up, Seagram's 7, Chanel 
No. 5, etc. can be found. An 
alternative to finding pictures 
is having students create their 
mm. This could range from the 
slogan: "We're no. 1!" to a 
number graphic or cartoon. 

ACTIVITY 3, THE CALaWAR 

Have students make a list of questions about the calendar. The list might 
include such things as: 

A. If the 1st of the month is on a Wednesday, what day of the week is each 
of these dates: 8th, lOth, 21st, 30th, 31st? 

B. If October is the lOth month why does an octagon have only 8 sides? 
C. Why doesn't a month have 4 weeks? 
D. What is the history of the calendar? 

ACTIVITY 4, SPOTTING NUMBERS 

For a week have students keep a record of the numbers they see. Have them: 

A. Note WHERE the numbers are seen. 
B. Note WHAT the numbers are used for. 
C. Note the LARGEST number seen in the week. 

Keep a record of the largest number for the class to see--change it as new 
numbers come in. 
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NUMBER Nf\.r'1ES 
CLASS ACTIVITIES 

l, PEOPLE NUMBERS 

who you are? 
vJhat are some 
of your I.D. 

How are you identified by numbers? How are your students? As a quick 
class activity a list is started of how people are identified and/or 
described by numbers. This can become a growing list on a poster and/or 
a list kept by each student. Here are some examples: 

SOCIAL SECURITY NUMBER 
LICENSE NU~ffiER (bike or car) 
STREET OR AVENUE NUMBER 
HOUSE NUMBER 

2, HOUSE NUMBERS 

DATE OF .3IRTH 
PHONE NUMBER 
ZIP CODE 
CREDIT CARDS 

Pow are the houses on your street numbered? 
Is there a pattern? 
Is this pattern followed on other streets? 

HEIGHT 
WEIGHT 
SPORTS RECORDS 
SEAT LOCATION IN 

CLASS 

Could you come up with a better pattern? Why is it better? 

3, CAR NUMBERS 

How are cars numbered? 
Why are cars numbered? 
Do cameras, radios, bicycles, and motors have number names? Hhy? 

4, ROAD NUMBERS 

How are the streets in your home town named? 
How are the highways in your state named? Is there a pattern? 
How are the highways in the country named? Is there a pattern? 

190 IDEA FROM : The School Mathematics Project, Book B 
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IN/lVJ4'f11£/RClD4.. (l})(G-.., 
OR , 

WHATS You" NWIBER 

Numerology is the study of numbers. People have been exploring the 
meaning of numbers to describe things about themselves and the world around 
them for over 2500 years. Pythagoras, who is sometimes called the "Father 
of Numerology," is credited with its development. Numerologists believe 
all things are numbers and all worldly happenings can be explained with 
numbers. Each number has a special meaning. These meanings are interpreted 
into human traits as you will see on the following pages. Here is the 
meaning behind the digits 1-9: 

i1 - REASON (capable of producing a consistent whole) AND CREATION. It 
is the beginning of our number system. Without it no other numbers could be 
found (1 + 1 = 2). It is also associated with the sun, the positive and the 
male. 

()) 
~ - OPINION AND THE ID~LIMITED. Since 1 + 1 = 2, its presence assured 

man of indefinite numbers and infinity, as you can always add one more. It 
symbolized the moon, the negative and the female. 

~- SELF-EXPRESSION AND THE SACRED. Religion tells of many threefold 
deities. Greeks considered it the first odd number. 

4-- JUSTICE. Four is the first square number. Ever heard of a "square" 
deal or a "square shooter?" It is also the product and sum of equals. 

~-MARRIAGE AND RECREATION. It was the union of their first odd and 
even numbers, or the first male and female link. 

~- SOCIAL CONSCIENCE. It's also the first (and only single digit) 
perfect number. 

~- HEALTH AS WELL AS INTELLECTUAL AND SPIRITUAL DEVELOPMENT. It's also 
considered sacred because of its frequent use in the Bible. 

l3- LOVE M~D FRIENDSHIP AND MATERIAL ACCOMPLISHMENT. Since the Greeks 
considered one the unity and not a quantity, it was the first and only single 
digit cube (2 x 2 x 2). 

~- SELFLESSNESS AND UNIVERSAL AWARENESS. It is the one number that 
recreates itself, in every set of factors: 2 x 9 = 18 (1 + 8 = 9), 3 x 9 27 
and (2 + 7 = 9) etc. 

Numerologists study vibrations of numbers and how these vibrations 
influence your personality, emotions and future. The system on the next 
page reduces every number or collection of numbers into a single life cycle 
number. Certain traits, characteristics, and personalities are then attributed 
to each number. 

IDEA FROM: Drilling 4 Fun and "Numerology" Oregon Council of Teachers of Mathematics Monograph 
Nov., 1974 

Permission to use aranted bv Modern Math Materials and the Oreaon Council of Teachers of Mathematics 
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/Nifiii!JifiE~(J)4 ctJ)(C; 'ff' PArJE 2.. 

How '10 PJND WHAT 

NI/MBE.It Yotl ARE. 
Your number is known as your Life Cycle Number. It can be figured out 

in this way: 

1. Write your full name given at birth. 

2 . Use the table below and find the number value of each letter. 

3. Place the proper number under each letter. 

4. Add up all the numbers in your name. 

5. Add the digits of your answer and continue adding digits in your 
answer until it is reduced to one digit. 

6. Look on Life Cycle Number Characteristics and see what this tells 
you about your personality and future. 

1 2 3 L! 5 6 7 3 9 

I~ B c D E F G H I 

.J :; L I'.. ~/1 ' I 
~! 
~~ 0 p n R. 

s T u v 'd X y z 

EXAMPLE: Frank Lloyd Wright: 

F R A N K L L 0 Y D Y.l R I G H T 
6+9+1+5+2 + 3+3+6+7+4 + 5+9+9+7+8+2 86 

86 +s + 6 = 14 +1 + 4 = 5 

Frank Lloyd Wright's Life Cycle Number is 5. 

IDEA FROM: Drilling 4 Fun and "Numerology" Oregon Council of Teachers of Mathematics Monograph, 
Nov., 1974 

Permission to use Qranted by Modern Math Materials and the Oregon Council of Teachers of Mathematics 



1 

5 
6 

9 

lfiiCJJIA'JJ£/~lJD4_(fJ)(r;,~ PAGe 3 
LIFe C~LE NUI'IBE/1... 

OIAAACJ1;RISTICS 

ONE people are pioneers and innovators. They are strong, capable, 
unchanging, dignified and independent. They are born leaders and organizers. 
They are outgoing and high-spirited. They like activity and have a keen 
sense of humor and a quick temper. Orange is the best color (related to 
the sun), and Sundays are the best days for 1 people. 

TWO people are tactful and considerate. They are gentle, helpful, 
adaptable, quiet and reserved. They cooperate with people and resort to 
anything to avoid an unpleasant situation. They are ruled by their hearts 
not their heads. They make friends easily and other people turn to them 
in time of trouble. They are good at handling money and have common sense. 
Green is their best color, and Mondays their best day. 

THREE people are enthusiastic, talented, popular, independent, ambitious, 
optimistic and full of energy. They can be selfish as they enjoy the finer 
things of life. They are destined to achieve success by learning to accept 
the good with the bad. 3's often like red and have good days on Tuesdays. 

FOUR people are hard working, steady, reliable, studious and agile. They 
are thoughtful and considered the builders who get things done. They are 
usually quiet, straightforward and honest. They respond quickly to 
injustice and inequalities. They enjoy sports and bodily activity. In life 
they are destined to seek security. Their best day is Wednesday. 

FIVE people are impetuous, and quick-tempered. They love adventure, people 
and parties. They are destined to seek fame and fortune. They hate to 
make plans in advance. For them all life is a romantic adventure. Their 
best day is Thursday; the best color is blue. 

SIX people are dependable, patient, even-tempered and soft-spoken with a 
strong sense of fair play and a love of beauty. In life they are destined 
to search for and/or create beauty. Their best day is Friday. 

SEVEN people are interested in world affairs. They are thoughtful, 
analytical, critical, serious, curious and original thinkers. They enjoy 
traveling but tend to be shy. They are destined to use their abilities for 
the good of mankind rather than their own gain. They like gra~ and Saturday 
is their best day. 

EIGHT people have intense concentration and drive themselves hard. They are 
energetic and active both physically and mentally. They are loyal and 
trustworthy. In life they are destined to be energetic workers and leaders 
who offer help and courage to those they work with. They like blues and do 
well on Saturdays. 

NINE people are passionate, sensitive, emotional, perceptive, and compassion
ate. They are moody and have hot tempers. They are devoted to worthy causes. 
In life they are destined to work hard to seek perfection. They like 
lavender and purples and do well on Thursdays. 

1 DEA FROM : Drilling 4 Fun and "Numerology" Oregon Council of Teachers of Mathematics Monograph, 

Nov., 1974 
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Hi. 
I AP\ AN 

EXAcT FRtX:r. 
r COUNT 71/E ULY 
PADS. PEOPLE CALL 

EXACT OR APPROXIMATE 

I'IE. DISC/lEer! 
1, 21 3 .... 

Counting is exact. If a recipe lists 
4 eggs it means to use 4 eggs, not 3 
or 5. 

Heasuring uses approximation. A recipe 
listing 3 cups of sugar means as close 
to 3 cups of sugar·as you can reasonably 
measure. 

Classify each of the following as exact or approximate : 
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1. I live 2 kilometres from school. 

2. You are 5 minutes lat~. 

3. Slice 6 apples. 

4. Add 1 litre of milk. 

5. I have 10 fingers. 

6. Net contents: 520 grams. 

7. I am 150 centimetres tall. 

8. Together we have 10 records. 

9. Find more examples 
that are exact. 

10. Find more examples that 
are approximate. 

IDEA FROM: The School Mathematics Project_ Book B 

Permission to use granted by Cambridge University Press 



PATTERNS FOR COUNTING 

@ WHICH GROUP HAS MORE TRIANGLES~ A OR B? 0 WHICH GROUP HAS MORE CIRCLES~ A OR B? 

A. B. 

~t>~gt> 
0000 
0000 882888 oooo 

B.~~D6D CD HOW MANY CIRCLES ARE THERE? 

0 0 0 0 0 0 0 

DDDDD 

0 0 0 
0 

~ HOW MANY HERE? Q) HOW MANY HERE? 
00 ooo 00 0 0 0 oo 0 0 0 

WHAT PATTERNS DO YOU SEE? 
WHAT PATTERNS DO YOU SEE? 
2 + 2 + 2 3 + 3 2 X 3 3 X 2 3+3+3 3x3 1+2+3+2+1 

@ WITHOUT COUNTING~ HOW MANY BIKES ARE THERE? USE PATTERNS. 

~ (fJe ~@C) 
~ @1) ~-@ 

@C) 
FIND THE NUMBER OF UNIT SQUARES, FIND PATTERNS AND HUNT FOR 
FAST WAYS TO GET THE ANSWER, DON'T JUST COUNT THEM •oNEJn 
•Two~· •THREE~· •.. 

0 oo 0 o 0 0 :::A:~:; 
D 0 0-

HINT: (4 ROWS 1 7 IN EACH ROW 1 

SO 4 X 7 = ?) 

.JEA FROM: Ways to Find How Many 

® @ 

Permission to use granted by The Arithmetic Project, Education Development Center, Inc., Newton, 
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SEALS ON MY ICEBERG 

INDIVIDUAL GUESS TEAH GUESS -
INDIVIDUAL COUNT TEAM COUNT 
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CD .... 
3 
c;;· 
!!!. 
0 
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.... 
0 
c: 
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CD 

cc .... 
"' :J .... 
CD 
c. 
CT 
< 
() .... 
CD 

"' !:!". 
< 
CD 

"'0 
c: 
!2: 
c:;· 
"' ..... o· 
:J 
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:; 
)l 

0 
m 
)> 

11 
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< 
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CD 
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-I. 
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EDUCATED GUESS 

Gl\JICJ(. ~5 AND EDIJCATED 6UESS ARE HAVIN&

A CO"'l'EST. LOO!(. AT 1\iciR.. GOE.SSES. WHO 

IS TNE 'SETTE~ ~ ? 

® 
~ 4f 

How MANY OCSTS? 7 .DO'lS ,, 11-1£ 

~ 
FIIUTftOW. SIX 

• • • • • • • RoWS.6)(7:.&f2. 
• • • • • • • • r-,:,::::::==-::--

••••••• CJ 
e e e e e e 0 t t IEDIICA'TID 

e e e e ee v CWilS-. ....... ~ 

Ho.N MANY DASHES ? EXPJ..AtAI -rJ.U: 
~emoo usED ay 
EOIIcATEP GUESS . 

US/Aifr lUIS MSTJ.IOD1 

WJ.IKr IS TilE... 

\N'O~ ESriMA1E. 

-rHJtr CDIJLD 13£. 
M'\~? wuv? 

~ 
0~F1J./D ovr How 1'1~1/Y Books AE 

• 0 0 ° 0 ~ON 7IE/II SHB.J/E.:S OF 'rt>CIR, SCHooL 

I ~ J.JSRJII«. EDCICA1E.D GileSS • 
~ CAN You GUess 07"1-ll:ll... MJoVN'T'S ARoVAJD 

IHE. CLASSR~ ? N!Vt\E. THE/Y\ . 

"GUESS AGA\N I) 

\\+llCH OF THE. lliSU:E ESTIIY'ATE~ IS CI..S::lSEST? 
( DONT CJ:)UNT.) 

HOW f'II.AN'( DoTS IN "THE How' fVII1NY DOTS IN 11-!E 

CIRCLE.? RECTANG-LE? 

~0 50 j 00 /50 450 600 
.................... ........................................ .................... ............ . ....... .·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· .................... .................... .................... .................... .................... .................... . .................. . ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·. .................... 
:::::::::::::::::::::::::::::::::::::::: 
:::::::::::::::::::::::::::::::::::::::: .................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·. 

~KE. A GlUICK. GUE:SS AH0 AN E~D GUI:SS 
FoR "mESE. • EXPLAIN 'tbUR. EOVc.ATED GUESS . 

HOW ¥"ANY COTS ? 

.. ~ . .. . .... . 

QUICK GuESS 

EDUCATED GUESS -

How !"'ANY BIRDS? 

QUICk. G\..IES5 -

E!)JCATED GuESS - ----

~ UP A PROBl.ElY\ . <!riVE IT 1tl A 

C~. DID HE G-IVE AN EDUcJn"EO GUESS ? 



25 - MORE OR LESS 

Look at each diagram for about 5 seconds. Estimate whether the number of squares 
is more than 25 or less than 25. Record your estimate. (Don't erase it, even if 
it's wrong--that's O.K.) Check your estimate using the fastest method that you know.-

198 

I J 

l I I I 
Estimate 

more than 25 ---

less than 25 ----
- u 

It is enough to see that there is a 5 x 5 square in the middle to show 
whether your estimate is correct. 

Check 

Try to do these diagrams by looking at each for only 3 seconds. 

Estimate Check 

___ more than 25 

less than 25 

Estimate Check 

more than 25 ---

less than 25 

Estimate Check 

more than 25 ---
less than 25 

IDEA FROM: Ways to Find How Many 

Permission to use granted by The Arithmetic Project, Education Development Center, Inc., Newton, 
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25 - MORE OR LESS (CONTINUED) 

Estimate Check 

more than 25 ---

less than 25 ---
1--

- j 
t--

Check I 
L..-

more than 25 

less than 25 
L..--

.._ 

Estimate Check 

.----- more than 25 
f-- 1--

less than 25 

Estimate Check 
1--1--

L...-L..- more than 25 ---

less than 25 

oo 
0 0 0 0 c:Po 
o~d=P: Estimate Check 

0 0 more than 25 

less than 25 

0 

IDEA FROM : Ways to Find How Many 

Permission to use granted by The Arithmetic Project, Education Development Center, Inc., Newton, 
Massachusetts 1 99 
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HOW MAN Y 

r-- --
Lf 2 
3 3 1 
4 1 

5 5 5 5 5 
G G b G 0 

7 7 7 7 7 

HOW MANY CUBES 
IN THIS STACK? 

HOW MANY HERE? 
HOW MANY IN EACH 
COLUMN? 

HERE' S AN AIR PLANE'S VI EW 
(TOP VI EW) OF THESE CUBES. 

CAN YOU SEE 
WHAT THE 
NUMBERS REPRESE NT? 

4- 2 
3 1 

HOW ABOUT THI S STAC K? IS THERE AN 
IF YOU HAVE CUBES, MAKE 4 3 3 EASY WAY TO 
A MODE L TO CHECK! 

4 
FIND THE 

3 3 NUMBER OF 

.3 3 4 
CUBES IN 
THE SE STACKS? 

7 7 5 5 
7 7 5 5 
7 7 5 5 

CAN YOU SEE 15 SIXES? HOW ABOUT 5 EI GHTEENS? 7 7 5 5 

CAN YOU MAKE MORE STACKS AND FI ND 
OTHER INTERESTING WAYS TO COUNT 

THE CUBES? 

IDEA FROM : Ways to Find How Many 

Pe rmission to use granted by The Arithme t ic Project, Education Deve lopment Center, In c. , Ne wton , 

Massachusetts 



7 71 
f--

7 
7 7j71 

Use the clues to answer the questions below. There may 
be one answer, no answer possible, or many answers. 

1. CLUES: 

ttThere are two stacks of 
cubes hidden behind these 
three stacks. 

ttBoth hidden stacks have 
the same number of cubes. 

ttl6 cubes in all. 

How many cubes are in 
ea ch of the two stacks? 

2. CLUE : 

tt45 cubes in all. 

How many cubes in the 
unlabeled stack? 

3. CLUE: 

ltExactly 5 stacks. 

How many cubes in all? 

4. CLUE: 

It 40 cubes in all. 

How many cubes in the 
unlabe l ed s tack? 

5. CLUES: 

It Total number of cubes 
is 70. 

It The unlabeled stacks 
all have the same 
number of cubes. 

How many cubes in 
each unlabeled stack? 

6. CLUES: 

tt 5 stacks. 
tt The tallest sta ck is 

5 cubes high. 
e No two stacks have 

the same height. 

How many cubes in all ? 

7. CLUES: 

tt 5 stacks. 
e None taller than 3. 
e Total not more than 15. 
tt No sta ck 2 cubes high. 
tt Not a ll stacks have the 

same height. 
What is the most number of cubes possible? ____ _ 
What is the least number of cubes possible? ____ _ 
Which clue don't you need ? ______________________ _ 

8. CLUES: 

e Tallest stack is one 
cube higher than the 
lowest sta ck. 

e Exactly 2 stacks ar e 
one cube high. 

e 18 cubes i n all. 

How many sta cks? 

IDEA FROM: Ways to Find How Many 

Permission to use granted by The Arithmetic Project, Education Development Center, Inc., Newton, 
Massachusetts 
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THE PEG GAME OR TEN MEN IN A BOAT 

Ten men are fishing in a boat. One seat in the center of the boat is empty. The 
five men in the front of the boat want to change seats and fish in the back of the 
boa4 and the five men in the back of the boat want to fish from the front of the 
boat. A man may move from his seat to the next empty seat, or he may step over one 
man without caps1z1ng the boat. What is the minimum number of moves it will take 
to exchange the five men in front with the five in back? 

Materials: a) 10 markers for each student, 2 different kinds or colors - 5 each 
(Wooden cubes, 1" ceramic tile, or beans may be used.) 

b) Mat for making the moves (See sample.) 
c) Answer sheet (See sample.) 
d) Overhead projector 

Procedure: Use a handout or overhead to present the problem to the students. 
Supply the markers and let them struggle for a minute or two, then 
suggest an easier problem- 2 men in the boat, 1 on each side. 
Supply students with the mat at this time and tell them to place 
1 marker of each type in Figure 1. After another minute or two 
demonstrate the answer to the 2 men in a boat on the overhead. 

SOLUTION - TWO MEN IN BOAT - RLR 3 MOVES 

--/ ..... 
/ ' 

,.. ...... 

l6 c*J\i 
(NOTE: THE PROBLEM MAY BE DONE IN EXACTLY THE OPPOSITE MOVES - LRL) 

Suggested Mat -Be sure the squares are a little bigger than the markers. 

Figure I I c><J I Figure 21 I [XJ I I 
Figure 3.1._,____1 ,___I t><J~IL----..JI~I 
Figure Li ·1 L--L--1 L--1 L--1 L----..::k><JL..--.....L.---1 IL--JI.._____. 

IDEA FROM : Finite Differences 

Permission to use granted by Creative Publications, Inc. 







Materials: about 100 wooden cubes 
Use the cubes to answer the questions following the story. 

Jon put together 
a 2 x 2 x 2 cub.e. Then he painted the 

six outside faces. 

I. How many small cubes would have exactly ... · 
4 faces painted? 

II. 

3 faces painted? 

2 faces painted? 

1 face painted? 

0 faces painted? 

Repeat for a 3 x 3 x 3 cube. 
How many small cubes would have exactly • . . 
4 faces painted? 

3 faces painted? 

2 faces painted? 

1 face painted? 

0 faces painted? 

If Jon separated 
the block into 
the original 8 
cubes 

III. How many cubes are in the large cube at the left? 

A. How many of the smaller cubes are painted on four faces? 

• 
B. How many on just three faces? 

c. How many on just two faces? 

D. How many on just one face? 

E. How many on zero faces? 

F. What is the sum of your answers to questions A, B, c, D, and E? 

How does this compare with your first answer to Part III? 
No. oF 

NUMeER OF ~NTED SilLS cu&ESo~o 

IV. Extend your investigations to larger cubes. 
Put your result in the following table. 
Are there any patterns? 

,..:SloE. 

2. 
3 
41 
5 

"" 8 
10 
~ 
~0 

0 I 

IDEA FROM: Aftermath, Volume I and "Discovery with Cubes," The Mathematics Teacher, Jan., 1974 

Permission to use granted by Creative Publications and the National Council of Teachers of Mathematics 

2. 3 Ll 
TdTAl.. No . 

OF CU8ES 
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StRICti~ 

Sq_uARE5 
VillE 

Onesville 

I'm Sid the Census 
Taker. I have to 
count the squares 
of all sizes in 
each town. Can 
you help me 
the census? 

D •• Twosville 
•• 

0
o000 ffi•• ••·l. 1~'hreesville 

•• ••• • 

has nine 1 x 1 
squares, four 2 x 
2 squares, and 
one 3 x 3 square. 

• • • • • • • • • • • 

Foursville 

·······~~~r-~_, 

lpN£5VILJ..£ 

1Jwo5VI LLE.. 

171RE£S,,, 

RJUR.S ... 

FII/E.S , •. 

. . . . 

•• • • 

• • • • • • 

SID's CENSUS LIST • Fi vesville • • 

I>< I 
I 
IJ 

SIZE.S Ol= S~UA~S SQUAAE. • • • 
2X2 3X3 

I 

PoPU-
4xl..f 5x5 LATIO/J 

I 
5 

• • • .. , 

Can you predict 
the square 
population for 
Sevensville? 
For Tensville? 

IDEA FROM : Problems-Green Set, Nuffield Mathematics Project 

Permission to use granted by John Wiley and Sons, Inc. 



SQUARESVILLE SUBURBS 

How many triangles can you find 
in this figure? Don't forget to 
look for different sizes! 

How many rectangles can you find? 
Make a chart. Remember, a square 
is a rectangle too. 

How many of this shape c:f:jare in this figure? 

How many are there of this shape ~ ? 

How many cubes are needed to build 
this staircase? 

How many cubes would be needed for a 
staircase with ten steps? 

207 



DRAW A CLOCK FACE ON THE 
CHALKBOARD SIMILAR TO 
THE ONE ON THE RIGHT, 
(OR USE THE ROOM CLOCK) 

Have a student choose a number and show the rest of the class but not you. 
Now the students are to count quietly to themselves as you tap and point to 
numbers on the face of the clock. They must start counting with the number 
they choose. When they reach 21 they tell you to stop. You are now pointing 
to the number originally chosen. For example: if they chose ~then for the 
first number you tapped they would think 7; the next tap or number pointed to 
would be counted as 8; etc. 

EXAIVIP Lc' . 
STUDENTS COUNT TEACHER TAP 

(SILENTLY) (POINTS TO) (THINKS) 
1sT 7 ANY 1 
2ND 8 ANY 2 

I I I 

I I I 

9TH 15 ANY a 
~} 

10TH 16 12 10 
11TH 17 11 

I I I 

I I I 

I 21 7 
The secret lies in the fact that you count also, only you start with 1, and 
randomly tap nine numbers. The tenth tap must be 12, then you tap the numbers 
11, 10, 9, 8, etc. until told to stop by the students. If all has gone correctly 
when they reach 21 and tell you to stop, you should be on the number they 
chose. 
When someone thinks they have the pattern, let them try their solution on 
the class. Solutions are to be keot secret once discovered. 

VARIATIONS: 
A. 

B. 

208 

Use a clock numbered 1-9. 
Tap out 6 random numbers. 
Have students count to 15 and then tell you to stop. 
After the secret is known, suggest other ways to number the clock. 
Ask students to determine how many random numbers to tap out and 
what number to have the audience count to. 

IDEA FROM: Mathematics Laboratory Handbook for the Junior High School, San Diego City Schools 

Permission to use granted by San Diego City Schools 



PLAYERS: 

MATERIALS: 

PROCEDURE: 

2 

24 cards numbered 1, 2, 3, 4, 5, 6 (four of each) 

1. Spread all 24 cards face up on a table. 

2. The first player picks up any card and calls its 
number. Then, the other player picks up a card, 
adds it to the number called by the first player, 
and gives the total. Repeat the process, always 
adding to the last number called by the opponent. 

WINNER: The first player to call exactly 50. 

N 0 T E: Once a card is picked up, it may be replaced on the table. 

VARIATIONS: 1. Play the game without replacing the cards. 

2. G AM E of 22 

a) Use only 16 cards, 4 each of 1, 2, 3, and 4. 

b) Same procedure as Game of 50. 

c) Play without replacement. 

IDEA FROM: C.O.L.A.M.D.A. 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 
209 



210 

Nim is a 
1) 
2) 

THE GAf~E OF N I fJl 

two-person game. It may be used to: 
Motivate the students, 
Develop problem-solving techniques. 

The simplest form of Nim is played with 3 rows of markers as illustrated: 

ggg 
gggg 
ggggg 

Each player in turn takes any number of markers from exactly one row. (At 
least one marker must be removed each turn.) The winner is the player who takes 
the last marker. 

Have the students play and try to develop some winning strategies. 

AN EXTENSION OF NIM: 
Nim can be played with three rows using any number of markers in each row. 

The strategies for both the simplest form and this extension of Nim are outlined 
below. 

STRATEGIES FOR NIM: 
There are many winning situations for Nim and hopefully the players will 

discover some as they are playing. One example of a winning situation is 
1-2-3 (one marker in one row, 2 markers in another row, and 3 markers in the 
third row). To win you try and create this situation during your turn. No 
matter what the opponent does at this point, you will win if you use the correct 
strategy. Experiment with some markers and see for yourself. 

When there are only two rows left, you create a winning situation when 
you form equal rows. Every time your opponent must respond to 2 equal rows 
you can always make them equal again. If your opponent takes all of one row, 
you win by taking all the rest in the other row. 

Simply knowing the two winning situations mentioned abov~ a player could 
play 3-row Nim effectively. He would be careful not to make two equal rows, 
since the opponent may take the entire third row~leaving him in a losing 
situation. If his opponent leaves 2 equal rows, he will be able to take the 
third row himself and win. In addition to this he will wait for an opportunity 
to create a 1-2-3 situation and try not to make any moves which would allow his 
opponent to do this. 

RELATION TO THE BINARY SYSTEM: 
In order to describe all the winning situations the number of markers in 

each row can be written in base 2. To find all the 3-row winning situations the 
three numbers in base two are written in a column~as if for adding. The sum of 
all digits in the s ame column is the digit-sum. If all digit-sums a re even, it 
i s called an even situation. If any of the digit sums are odd, i t is called an 
odd si t uation. Here are examples of an even and of an odd si t ua tion. 

10001 
1101 

11100 

1100 
llOOO 

1110 
22202 even situation, 13210 odd s i tuation. 

IDEA FROM: The Master Book of Mathematical Hecreat10ns 

Perm ission to use granted by Dover Publicat ions, Inc. 



THE GAME OF Nlt1 (CONTINUED) 

There is one simple rule: the even situations are winnin~and the odd 
situations are losing. An odd situation can always be changed to an even 
situation in one move,and an even situation can never be changed to an even 
situation in one move. Therefore, to win at Nim simply make an even situation 
each time it's your turn. Request to begin whenever an odd situation is set at 
the beginning and allow your opponent to begin whenever the beginning situation 
is even. 

THE SIMPLEST WAY TO PLAY: 

It may seem necessary to use a pencil and paper to convert everything to 
base 2 in order to win. This is not so. A player can find even situations 
simply by discreetly arranging each row into small groups of powers of 2. 
For example, a row of 23 markers could be grouped as such: 
.. .. .. .. .. .. .. .. (16, 4, 2, 1). This would be the same as 
10111 in base two. When all the rows are grouped in this way, it is easy to 
find an even or odd situation. It is a winning situation if the number of 
groups of each power is even. In a player's turn he looks at the groups of 
markers and does what is necessary to make the number of groups of each power even. 

Example 1 

98 

Example 2 

~ 

888E3 
g 

Here is an even number of groups of 8 and 4, 
but an odd number of 2's and l's. To make an even 
number of groups o~ each power~emove one from the 
bottom row, making 2 eights, 2 fours, and 2 ones. 

8EEEB8EB 
8888 

88EB 
89 g In this example there is an odd number of S's, 4's 

and l's. If the top row contained just a 4 and 
a 2 it would be an even situation. Therefore, 
remove 5 markers from that row. 

Example 3 

EB88EEEB 
El3EB g 

g In this example there is an odd number of S's, 4's 
and l's. If the top row contained just a 4 and 

gg 8 
a 2 it would be an even situation. Therefore, 
remove 5 markers from that row. 

EXTENSION OF THE GAME OF NIM TO MORE THAN THREE ROWS: 

The general case of Nim is played with any number of rows having any 
number of markers in each row. There is no essential change in strategy 
when we begin with more than three rows of markers. To find the winning 
situations use the binary system to arrange the markers in the various rows. 
The winning situations are simply all the even situations. 
NOTE: Some people play with a rule that the person who is forced to take 
the last marker loses. All of the above strategies also apply to this rule 
with the exception of the last few moves. Examine this for yourself to discover 
what changes are necessary at the end of the game. 

IDEA FROM: The Master Book of Mathematical Recreations 

Permission to use granted by Dover Publications, Inc. 
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A CROSSNVMBER PuzzLE 
Directionsa Fill in each of the blanks below from the list of 

numbers given. All the entries in the table must 
tie together vertically and horizontally. 

8 

8 - - -8 
~ -- 1--

2 ,..... ....... 

--
~ --

' r..-

1-- -- ~ --
- - 1-- 1-- - 1-- 1--

J 4 5 6 

027 0456 5000 26733 518962 
072 0764 6274 31196 749394 
192 0933 6789 39821 976135 
228 1972 7635 49390 
256 3140 7843 81850 
260 3171 7863 93 112 
289 3207 8176 99533 
296 4040 8193 
409 4368 8882 
496 4392 9038 
589 4486 9193 
623 9310 
739 
999 IDEA FROM: Fun and Games with Mathematics 

Permission to use granted by Prentice-Hall Learning Systems, Inc. 



1. Two fathers and two sons divide three apples among themselves, each receiv
ing exactly one apple. How was this possible? 

2. A farmer has to get a fox, a goose, and a bag of corn across a river in 
a boat which is only large enough for her and one of these three items. 
If she leaves the fox alone with the goose, the fox will eat the goose. 
If she leaves the goose alone with the corn, the goose will eat the corn. 
How does she get all the items across the river? 

3. Two couples want to get across a river. All that was available was a boat 
which could carry only 200 pounds. The women weighed 100 pounds each, and 
the men 200 pounds each. How did they all manage to cross 

4. What are the fewest number of people in the car if there are two grandmothers, 
one great-grandmother, one great-grandchild, two grandchildren, three mothers, 
one son, and two daughters? 

5. Three cannibals and three missionaries are traveling through the jungle. The 
six reach a stream which can only be crossed by means of the rowboat they are 
carrying. But the boat can hold only two men. Each of the three missionaries 
knows how to row, but two of the cannibals do not. Moreover, at no time would 
the missionaries permit a situation to occur in which some of them would be 
alone with a greater number of cannibals. In other words, the cannibals revert 
to their old habits if they are left alone in a situation where they outnumber 
the missionaries. How did all manage to get across the river? 
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COMMENTARY WHOLE NUMBERS: NUMERATION SYSTEMS 

predecessors. Interestingly enough, very little is known about the origins of our 

Hindu-Arabic system, the evolution of its symbols, or the influence of the other 

ancient numeration systems on its development. Historians have placed the final 

development of the Hindu-Arabic system, with use of zero and place value, between 

400 A.D. and 700 A.D.--only 1200 to 1500 years ago. 
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Problem I: 

Problem II: 

222 

COUNTING SHEEP 

Show how many sheep using the materials you were given. 
Demonstrate your method to the class. 

Decide which polygon has the most vertices. 
your method to the class. 

~0 
Demonstrate ~ 

Follow up activities: 
a) Make up other counting 

projects. Have the 
students change groups, 
so each student tries 
each method. 

b) Discuss advantages and 
disadvantages of different 
"counting" methods. 

IDEA FROM: Mathex, Primary-Numeration, Teacher's Resource Book No~ 2 

Permission to use granted by Encyclopaedia Britannica Publications Ltd. 



--- BODY COUNTING SYSTEMS 

BODY COUNTING SYSTEMS OF NUMERATION ARE USED BY A LARGE NUMBER 
OF PAPUAN AND NEW GUINEAN GROUPS, EACH NUMBER IS INDICATED BY THE 
COUNTER POINTING TOJ TOUCHING) OR CALLING THE NAME OF A BODY PART, 
MOST SEEM TO HAVE AN ODD NUMBER AS THEIR BASE WITH THE SAME BODY 
PARTS ON EITHER SIDE OF THE NOSE OR FOREHEAD BEING INDICATED (IN 
REVERSE ORDER) ON THE WAY UP AND THE WAY DOWN, 

THE EAST AND WEST KEWA SYSTEM WHICH USES BASE 47 IS GIVEN BELOW : 

~0 

1 little finger 47 
2 ring finger 46 
3 middle finger 45 
4 index finger 44 
5 thumb 43 
6 heel of thmnb 42 

:2:<~~26' e8~ 
palm 41 
wrist 40 

~ 'J,l 9 forearm 39 
10 large arm bone 38 
11 small arm bone 37 
12 above elbow 36 

~ 
13 lower upper arm 35 
14 upper upper arm 34 
15 shoulder 33 

Js 16 shoulder bone 32 
17 neck muscle 31 

·.~ ~ 18 neck 30 ?) _.19 jaw 29 
.... ·· 20 ear 28 ... 

••••••• ... ••••• 0 

. .. 
21 cheek 27 
22 eye 26 q 23 inside corner of eye 25 

between eyes 
0. 0. 0 . 

24 

IN THIS SYSTEM YOU SHOW NUMBERS GREATER THAN 47 IN THIS WAY: 
50 WOULD BE ONCE AROUND THE BODY (47) AND 3 MORE) OR IN KEWAN THEY 
WOULD SAYJ uONE PAAPU AND MIDDLE FINGER.u 

IDEA FROM: "The Original Counting Systems of Papua and New Guinea," Arithmetic Teacher," Feb. 1971 

Permission to use granted by the National Council of Teachers of Mathematics 223 
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Can you break this code? 

Hindu-Arabic Attic-Greek 

1 I 
3 Ill 

II II 
b II 

1111 
17 Llll 
ICf 

LLII 
3Li 

L6.6.111 
51 Fl 
53 

Fill 
F6.11 

73 
8q 

2.10 HH6.11 
HHH6.6.r 

:3~7 

402 

CO}WLETE THE TABLE BELOW 

Hindu-Arabic Attic-Greek 

I 
I 
6. 
F 
H 

500 

!000 

IDEA FROM: "A Discovery Approach with Ancient Numeration Systems," Arithmetic Teacher, 
Nov. 1972 

Permission to use granted by the National Council of Teachers of Mathematics 



HINDU-AAP81C 
I 

4 
5 

q 

10 
I I 

L.-45 
50 

72 
q7 

100 

35q 

-42.3 
500 

755 

q74 
1000 
1327 
Jq75 
24q8 
~000 

10000 
50000 

CAN YOU BREAK THIS CODE? 

'RO""'AN 
I 

Ill 
IV 

VII 
IX 

XI 
XVIII 

XXXIX 
XLV 

LVI 

XCVII 
XCIX 

CCXIX 

CCCLXX 
CDXXIII 

DC XI 

DCCCLXXIX 
CMLXXIV 

MCCCXXVII 

-v 

COMPLETE THE TABLE BELOW 

HINDU-ARABIC ROI"'AN 
I 

5 
10 
so 

100 
500 

1000 
5000 

10000 

SINCE 5000 EQUALS VJ 
WHAT DO YOU THINK 
T WOULD EQUAL? 
WHAT SYMBOL IS USED 
FOR 1000? 
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99'1 

r-

17~ 

.... 
r"' 

~'Itt 'I 

~ 

r-

2'R~ 

.... 
("" 

lj.J'f 

...... 

226 

SECRET ROMAN MESSAGE 

A = XVI = 
C = CLXXVI = 
D = XLIX = 
E = XCIX = 
G = XLIV = 
H = MCCCXXIV = 
I = DCCCXLI I = 

K = LXXIX = 
L = XXXVI = 

M = MCf-1LXX IV = 

N = LV = 
0 = CCLVI I = 

Q = LI I I = 

R = CDXIX = 
S = DCCXLI I I = 
T = CMXCIX = 
U = CDLXI I = 

W = MMCDXCIV = 

WJ.IO WAS JtJLIUS CAESA~? • 
DECODE THIS MESSAGE USING THE CODE ABOVE: 

~ "'"' 

~32'1 qq J.l./'1 2'S7 Jq?ll 16 55 

- ..... L. 

r- ,... 

%51 55 53 4~2 qq 1.1/Cf 257 1.//CI 2'14'1 

.... '-

..... r- r-

16 71./9 192"1 16 8l#2 36 qq 1./<f 

- ..... 
..... ("" ..... 

~12'1 8112 36 qq 192'1 qq 

..... ...... ..... 
,... 

qq Bl/2 Ill/ 55 qq J.!q 

• .... 

r 

132'1 2"57 

~ 



HERE ARE SEVERAL EQUATIONS WHICH ARE ALL 
FALSE AS THEY STAND, EACH ONE MAY BE 
MADE TO BE CORRECT BY CHANGING THE 
POSITION OF ONE AND ONLY ONE MATCHSTICK, 

CD~~~~ ~~~ci. ~jV 

® ~c ~~~~ :=: ~ ~ ® v~ ~~v~!x 
®~\! ~~~;h~v ®~ ~}f :.~~v 

~ x~~~: =~ (j)~X+Vc ~~~ 
®~v~ ~~~~ 3~ 

t!J8; ® TO FORM A TRUE f/jj'. CORRECT THIS ONE 

EQUATION, "' ~ WITHOUT MOVING 

~\ ~,-L~~~w ANY MATCH, 

Sillww ~ x~+~~~=x 

MOVE TWO MATCHES 

1 DEA FROM: Aftermath, Volumes 1-4 and Accent on Algebra 

227 
Permission to use granted by Creative Publications, Inc. 



HINDU-
~VAN AAA81C 

HINDU-
N.YAN ARABIC. 

0 @ •• ------
I • FILL ••• -IN 

Ll •••• 

5 -
THE 85 MISSING ------

NUMERALS 

6 • -
8 

-100 -----
@ 

10 --
13 

••• 
173 ------••• --

-

15 • -------•• 17 --- • • -
20 • 

~-@--- 2Lfb ----

•• 
28 • 

-------••• 
-----.---- --

• • 1-------• --- 3b0 -----
_@ __ 

•• 
------ @ 

•• • • 
CAN YOU EXPLAIN HOW THE MAYAN • ----• • --NUMERATION SYSTEM WORKS? -YOU MAY WANT TO DO SOME RESEARCH, 
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FILL IN THE MISSING NUMERALS 

HINDU-AAABIC BA13Yl0t\IIAN HINDV- BABYloN I AN 

0 ~0 ' I ' 73 ' : < ,,, 
7 '''' ''' 

CJ5 

10 < fY: 

<< ,'/ 200 

27 

683 (f:((fff 

732 

LfB << 
52 3600 ' << ,,. I I 

<''' '':<<:<, 
(( '' I 

9000 

WHAT IS THE BASE FOR THIS PLACE VALUE SYSTEM? 
HOW MANY DIFFERENT SYMBOLS DID THE BABYLONIANS USE? 
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CREATING A NUMERATION SYSTEM 

Think about the various numeration systems used by people before us such 
as: Egyptian, Greek, Roman. Develop some symbols of your own so that you 
can have your own numeration system. 

HOW ORIGINAL CAN YOU BE? 

HINDU-ARABIC YOUR SYMBOL HINDU-ARABIC YOUR SYMBOL 

1 500 

5 1000 

10 5000 

so 10,000 

100 (other) 

Use your symbols to show the following numbers: 

2 6 = 17 ------

103 = 796 3,624 = ------
MAKE A SECRET TEN-WORD MESSAGE FOR A FRIEND 

On a separate sheet of paper make boxes like the ones below. Write a message 
for a friend in your boxes, one word in each box. Select any number at random 
to write below each word. (Be sure not to use the same number twice.) 

WORD 

~ II II IBI NUMBER 
(Hindu-Arabic) 

I II II II II 
Now, on another sheet of paper make boxes like the ones above to give to your 
friend. 

In the bottom part of the boxes write the numbers you selected in YOUR OWN 
NUMERATION SYSTEH. Leave out the words. 

Directly below this, make more boxes. In these boxes you will write your message, 
each word with its corresponding HINDU-ARABIC number, but don't write the message 
in order. 

Give your message to a friend with these directions: 

1. 

2. 

230 

Study "my" numeration system on the top of this page. 

Match the numbers in my numeration system with the Hindu-Arabic numbers. 
Write in the appropriate word for that number. 



NUMBER SENSE AND 
ARITHMETIC SKILLS 

Placement Guide for Tabbed Dividers 

Tab Label Follows page: 

DIDACTICS ............................................ 10 
Student Self-Concept ................................... 10 
The Teaching of Skills ................................... 24 
Diagnosis and Remediation .............................. 42 
Goals through Games ................................... 62 
TEACHING .EMPHASES .................................. 74 
Calculators ............................................. 74 
Applications ............................................ 82 
Problem Solving ........................................ 92 
Mental Arithmetic ..................................... 104 
Algorithms ............................................ 112 
Estimation and Approximation .......................... 120 
Laboratory Approaches ................................. 130 
LABORATORY MATERIALS .............................. 142 
CLASSROOM MATERIALS .............................. 178 
WHOLE NUMBERS ..................................... 178 
Getting Started ........................................ 178 
Numeration Systems ................................... 214 
Concepts ............................................. 230 
Addition/Subtraction ................................... 276 
Multiplication/Division ................................. 336 
Mixed Operations ..................................... 398 
FRACTIONS ........................................... 448· 
Concepts ............................................. 448 
Addition/Subtraction ................................... 514 
Multiplication/Division ................................. 558 
Mixed Operations ..................................... 584 
DECIMALS ............................................ 610 

Concepts ............................................. 610 
Addition/Subtraction ................................... 664 
Multiplication/Division ................................. 686 
Mixed Operations ..................................... 734 
LARGE & SMALL NUMBERS ............................ 756 
Awareness ............................................ 756 
Exponential Notation ................................... 780 
ANNOTATED BIBLIOGRAPHY ........................... 814 



















A "HUMAN" COUNTER 

Six students line up beside one another close enough to nudge the 
person to their right with their elbow. Each student will need a piece 
of cardboard or tagboard with a 0 on one side and a 1 on the other. 

The activity begins with all students displaying a 0 on their cards. 

The counter works on three principles. 
(1) I f a student is flipping from 0 to 1, she should flip her card and then 

make some sound (let the students decide). Everytime the student in the 
ones' position hears the sound or says it herself, she knows it is time 
for her to flip again. 

(2) If a student is flipping from 1 to 0 she should flip and then 
nudge the student to her right so that student will know it is 
time for him to flip. 

(3) The 'counter' will proceed slowly at first, with the person in 
the one's position flipping only when they hear the sound, and 
the other five flipping only when they are nudged. 

The first few flips would go like this: 
(If the students are facing the class, the action would proceed 
from right to left.) 

[QJ @] @] @] @_] w 
@] @] [QJ @] [!] flip @] ding 

@] @] [QJ @] [!] [I] 

~ [EJ 0 [I] flip @]flip @] 
ding nudge 

@_] @] 0 [!] @_] ITJ 

flip 
ding 

flip 
nudge 

flip 
ding 

flip 
nudge 

flip 
ding 
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A 111iUMAN 11 COUNTER (cONTINUED) 

A CLASSROOM LESSON MIGHT INVOLVE: 
1. Having the 'counter' slowly count with emphasis on 'carrying' to 

the next column - you may wish to write down the numbers on the 
board as they are being displaced. 

2. Having other groups of students simulate the counting process 
by flipping the cards. 

3. A contest to see which group can correctly count to the highest 
possible number. 

4. When the students are familiar with the counting process, the 
place value concept of each column can be explained. This is 
a good introduction to base 2. 

5. Have the 'counter' count and have a student call 'stop'. The 
class members then have to determine the value displayed on the 
counter. 

6. Have the counter randomly flip with the class determining the number 
that is displayed. 

7. Each class member can write a number on paper, figure out how the 
counter would display it. 

8. Class members could call out their numbers and check to see if the 
counter can display it correctly. 

EXTENSIONS: 

240 

1. The cards could be used to perform addition in base two. 
For example, three tall students could display 1012 and three 

shorter s tudents display 1102 . Then four kneeling students could 

add and display the answer . Subtraction is somewhat more difficult 
than addition . 

2. Since the machine language of a computer is base two, discussions 
on computers could follow or maybe pre cede this activity. 



ACTIVITY CARDS - PAN BALANCE 

SEVERAL OBJECTS ARE TO BE WEIGHED USING A PAN BALANCE, 
THE ONLY WEIGHTS YOU HAVE AVAILABLE ARE ONE EACH OF THE 
FOLLOWING: 1 GRAM1 2 GRAMS1 4 GRAMS1 AND 8 GRAMS, 
WHAT IS THE HEAVIEST OBJECT YOU COULD BALANCE? 
WHAT WEIGHTS WOULD YOU NEED TO BALANCE AN OBJECT WEIGHING 10 GRAMS? 

FILL OUT THE TABLE BELOW TO SHOW HOW YOU WOULD BALANCE OBJECTS 
WITH THE GIVEN WEIGHTS, 

IDEA FROM: The Balance Book 

Permission to use granted by Activity Resources Company, Inc. 

\-'JE I GHT OF 
OBJECT (GRAMS) 

, 
z. 
3 

~ 

5" 

10 

7 

8 
9 

IC 

I \ 

''-
I~ 

1&.\ 

15 
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ACTIVITY CARDS - PAN BALANCE (PAGE 2) 

FOR THIS ACTIVITY YOU HAVE FOUR EACH OF THE FOLLOWING WEIGHTS: 
5 GRAMS AND 1 GRAM 
RECORD HOW MANY OF 
FOLLOWING OBJECTS. 

EACH YOU WOULD NEED TO BALANCE THE 

[i) WEIGHT OF OBJECT (GRAMS) 

Permission to use 
granted by Activity 
Resources Company, Inc. 

I 
z. 
3 
LJ. 
5" 

6 
7 

8 
Q 

JO 

I I 
12. 
13 
.14 
JS" 

GIVEN: TWO EACH OF THE FOLLOWING WEIGHTS: 
9 GRAMS~ 3 GRAMS~ AND 1 GRAM. 

CARD 2 

CARD 3 

WEIGHT OF OBJECT (GRAMS) 
I 

3 

5"" 
7 
q 

II 

13 

15" 
17 
19 

2.1 

23 
2S 

IDEA FROM: The Balance Book 
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BALANCE 
THESE 

OBJECTS 



ACTIVITY CARDS - PAN BALANCE (PAGE 3) 

A PAN BALANCE IS MADE UP OF TWO PANS OF 
EQUAL WEIGHT SUSPENDED FROM THE ENDS OF 
A FREE-SWINGING ARM, 

PAN BALANCES CAN BE USED TO INTRODUCE OTHER BASES AS WELL AS SHOW THE 
BASIC OPERATIONS ON WHOLE NUMBERS) FRACTIONS) AND DECIMALS, 

PAN BALANCES CAN BE PURCHASED FROM THE DICK BLICK CO,J CREATIVE 
PUBLICATIONS) AND SELECTIVE EDUCATIONAL EQUIPMENT (SEE)) INC. 

CONSTRUCTION INFORMATION: 

A PAN BALANCE CAN BE SIMPLY CONSTRUCTED A NUMBER OF WAYS, HERE IS ONE 
WAY THAT USES TINKER TOYS) S-HOOKS) A RULER (FOR A 3-RING BINDER)) AND 
2 PAPER CUPS, 

ASSEMBLE A TINKER TOY STAND AS SHOWN: 

... . . 

PUT THE RULER ON THE STAND THROUGH ITS CENTER HOLE AND CLOSE WITH A 
JOINT (@), 

PUT A S-HOOK THROUGH THE TWO END HOLES 
AND ATTACH A PAPER CUP TO EACH HOOK, 

SAMPLE READINESS ACTIVITIES: 
1) PLACE AN OBJECT IN ONE CUP, THEN MAKE THE "ARMS GO STRAIGHT" BY 

PLACING OTHER OBJECTS IN THE OTHER CUP. 
2) PUT ONE OBJECT IN EACH CUP, DETERMINE WHICH OBJECT IS HEAVI ER, 
3) TRY TO FIND TWO OBJECTS WITH THE SAME WEIGHT. CHECK TO SEE IF THEY 

WILL BALANCE, 
IDEA FROM: The Balance Book 

Permission to use granted by Activity Resources Company, Inc. 
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CHIP TRAD II~G 

MATERIALS: 

50-100 yellow markers 
50-100 blue markers 
25-50 green markers 
10-25 red markers 
5-10 black markers 

This is for a classroom set. Markers can be poker chips or made from 
colored tagboard. (Do not use lightweight paper.) 

INITIAL INSTRUCTIONS: 
Announce to the students that they will be making 3 for 1 trades: 

3 yellow for 1 blue 
3 blue for 1 green ~ 
3 green for 1 red 0 3 red for 1 black 

GROUPING: 
Most of these games can be played by small groups of students. Groups of 

. ' 3-5 seem to work best. (J• 
GAMES e 
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I. lTRADING-UPl 

MATERIALS: A stockpile of ctips 
2 dice 

PROCEDURE: A. Each player rolls the dice and uses the product to determine 
their score. 

B. Chips are taken from the s tockpile equal in value to the score. 
C. A player may "trade-up" only when it is his turn (before 

the next player rolls). 
WINNER: First player to "trade-up" for a black chip. 
VARIATIONS: A. Three dice - use sum or product of all three to determine score. 

B. Two dice numbered 4-9 (use product). 
C. Three dice, 2 red, 1 white. Use sum of red times white . 
D. Three dice - same color. 

i) t ake s um of any two t i mes thir d. 
ii) take product of any two minus third. 

iii) use numbers other than 1-6. 

IDEA FROM: Chip Trading Activities, Sets I-IV 

Permission to use granted by Scott Resources, Inc. 



CHIP TRADING (PAGE 2) 

II. ITRADING-DOWNI 

PROCEDURE: Same as trading up except that: 
A. Each player begins with a black chip. 
B. A player's score determines how much he/she may return 

to the stockpile. 
WINNER: First player to go out - return all his chips to the stockpile. 

FOLLOW UP QUESTIONS FOR GAMES I & II. 

A. 
B. 
c. 

How many yellow could you get for a red chip; 2 green; a black? 
How many blue could you get for a red chip; a black chip? 
What is the total value in terms of yellow? 
1) 2 blue and 1 yellow 
2) 1 green and 2 yellow 
3) 3 red and 1 blue 
4) 1 black, 1 red, 1 green, 1 blue, and 1 yellow 
5) 1 black, 2 green, and 2 yellow 

III . IWHAT'S IN THE BAGI 

This is a game for 2 or more teams with 3-5 players on each team. 

PROCEDURE: 1. Choose one person to be the leader. 
2. The leader selects a few chips (10 or less) and places 

them in a bag making sure no one else sees them. 
3. The leader announces the total value of the chips in t e rms 

of yellow. 
4. Each team in turn makes a guess a s to how many of each color 

chip are in the bag. Play continues until the actual chips 
have been guessed. 

SCORING: 1 point - A guess with the same value. 
3 points - The perfect guess. 

EXAMPLE: The leader s e l e cts the following chips: 1 green, 3 blue, 4 yellow. 
The value in yellows is 22. 

GUESS VALUE SCORE 

2 green , 4 yellow 22 1 
3 green 27 0 

~lue, 1 yellow 22 1 
2 green, 1 blue , 1 yellow 22 1 

8 blue 24 0 
1 green, 3 blue, 4 yellow 22 3 

WINNER: Team wi t h highest score at the end or, if you choose not to do any 
scoring , the t eam whi ch makes t he perfe ct guess. 

VARI ATION: Only 3 players - one chooses chips , one guesses, one che cks va lues . 

IDEA FROM: Chip Trading Activities, Sets I-IV 

Permission to use granted by Scott Resources, Inc. 
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CHIP TRADING (PAGE 3) 

ACTIVITIES 

246 

I. IFINDING ALL THE WAYS) 

The trades are 3 for 1. Have students find all the ways to have groups of 
chips with a value of: 

17 yellow 
31 yellow 
45 yellow 
70 yellow 

Encourage students to record their answers and also to record the total 
number of chips used for each way. 

EXAMPLE: 17 yellow 

BLACK RED GREEN BLUE YELLOW TOTAL CHIPS 
17 17 

1 14 15 
2 ll lJ 
3 8 11 

1 0 8 9 
4 5 9 

1 1 5 7 
5 2 7 

1 2 2 5 

Students should be encouraged to observe that in each case the way 
that uses the least number of chips is also the only way which allows no 
further "trading-up." The tables also provide a ready means for a variety 
of patterns if the data is arranged in an order similar to the example. 

II. fFINDING CERTAIN WAYS (Trade 3 for 1)1 

Have students find: 
a) 4 chips worth 8 yellow 
b) 3 chips worth 13 yellow 
c) 2 chips worth 10 yellow 
d) 3 chips worth 21 yellow 
e) 2 chips worth 30 yellow 
f) 6 chips worth 52 yellow 

III. IFINDING LEAST NUMBER OF CHIPS (Trade 3 for 1J 

Have students find the fewest number of chips with the following values 
and record their answers. 

a) 7 yellow 
b) 13 yellow 
c) 19 yellow 

d) 25 yellow 
e) 50 yellow 
f) 100 yellow 

IDEA FROM: Chip Trading Activities, Sets I-IV 

Permission to use granted by Scott Resources, Inc. 



ACTIVITY CARDS -
BASE 10 MULTIBASE BLOCKS - I 

Fill in the blanks. 

LONGS + UNITS ----

FLAT + LONGS + UNITS ---- ----- ----

FLAT + LONGS + UNITS = ---- ---- ----

A , B , and C are different ways of showing the same number. 
Can you explain why people say C is the "best" way? 

Find three ways to represent 237 with the blocks. 
Record the number of flats, longs and units you used each time. 

@ 
® 
® 

FLATS + LONGS + UNITS ----

On a separate sheet record different ways to show eac h o f these: 
419, 65 and 132. Try some of your own. 
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ACTIVITY CARDS -
BASE 10 MULTIBASE BLOCKS - I (coNTINUED) 

MB-I-? 

What number do the above blocks represent? 

1 block + 4 flats + 8 longs + 6 units = 

Here is another way to write the number: 

1 thousand + 4 hundreds + 8 tens + 6 units = 

I I or ! ! 
I (1 X 1000) + (4 X 100) + (8 X 10) + (6 X 1) = 

The last expression is called the EXPANDED NOTATION form 
of the number 1486. 

I 

Represent each of the following using the Multibase blocks. On 
another sheet of paper record your answers in two ways: 

(1) Write the number of blocks, flats, longs and units used 
to show the number. (Be sure you don't have more than 
9 of any one shape.) 

(2) Write the number in EXPANDED NOTATION. 

EXAMPLE: 3209 

or 
3 blocks + 2 flats + 0 longs + 9 units = 3209 

(3 X 1000) + (2 X 100) + (0 X 10) + (9 X 1) = 3209 

(1) 452 

(2) 570 

(3) 300 

(4) 2040 

Try some more of your own. 

(5) 1900 

(6) 2487 

(7) 4000 

(8) 9030 



MATERIALS: Shoe boxes, glue, chips (Any small object to throw will do: 
blocks, paper clips, etc.), tagboard, magic marker. 

CONSTRUCTION: Glue together 3 shoe boxes. Make labels from tagboard to 
place over the edges of each box to label them. The labels 
should not be fixed permanent!~ so the game can be used with 
fractions, decimals, and integers as well as place value. 

~ 
LABEL:~ 

(Fix in place with paper clips.) 

PLAYERS: 2-3 

PROCEDURE: Set up a point from the boxes where all the players will stand 
when it is their turn. Each player throws 10 chips toward the 
boxes and totals up his score. 

(Each chip that fails to fall in a box 
is counted as zero.) 

The game ends in any of these ways: 1) one player reaches 1,000, 
2) a set time limit is up, 3) a set number of throws has been 
completed by each player. 

WINNER: The player with the highest score. 

EXTENSIONS: This game may also be used for practice in multiplication and 
addition of integers, fractions, decimals, and whole numbers. 
For example: 

CDE,A ~ ~ '-1-5 

®£4 gA ~ number of 

®(:,A 
throws. 

;;I• !P 
®~ /if;A ~ /()0 () 0 

®EA LZA lEA 
IDEA FROM: C.O.L.A.M.D.A. 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 
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2-PLACE VALUE GAMES 

•••• r'\ AME I Cl 100 • • • • • • • ••••••••••••••••••••••••••••••••••••••••••• 
•••• ~ osest to •••···~··• ·•••:.•.•:•••• •• •• • • •• ••••. ••••.••. •.•.•.•.•.•. . . .. . ...... ·.:. ·.· ... ....... ... . . . . . . . . . . . . . ...... ·. . . . . . .... . . ... . . . . . . . . . . . . . . . . . . . . . . . . .... : .... . . .. .. • • .. .. .t::;'\ .. . • . . • . •. • • . . ...•. ·. . . . . . . . • • .. .. . . ...... . 
~:j;~ if\ Tens I Ones Have st;;.~~!•' ~ '[j••• • • ••• ····• ·;h•e• ~~;;~ ·;~:;;; •;o·l~:· ~~e-·d:•e• ~i 
........ '-!..J make a chart seven times. After each roll :: •• 
::o~:.. like this on 1 the other players place the "• 
• •• •• • •• • •• • • •. •. • • :. their paper. number shown on the die in one :: 
:.·.·.·.·.:·.::•-:••••••••• • •• ••••· e of their two columns. :: ..... · .... :.·.· .•::::::.·.·. ·.·.·.·.: .... . .. · :•®· ... .............. · ..... ~·.,.~ . •::: :.:::::-:: ::·:.· :.· :.·.·.·.: ::: :::-: ::.·:.: ::·:: ~ .•.•...... ~:-.·:.·:-.·.·:.• .. ::.·.·.·."-.·:··=:·:.:·.·:.· ..... ~·.·::: 
:··:~·. :iJ The winner is the person whose ·~ :.•.·.·:.·.·.\. • • •• •• • • • • • • • •• • • • •• • ••• • • ••• ••,:.·.:·.•: • 
• • • EXAMPLE: Tens Ones :•:,.• •.:•: 
.·:·-:.. sum is closest to 100. The sum • •• •• 

• • • 1 ••••••• • ••• • :. ••• 100 h •• • •,• •'••• must not go over . T e •• ••••••••••••••••••••••••••• 3 :•:·:· ••• • • •• ••• . 11 h d. f h • •• • •• • • • • • • • • • • • • • • • .. • ••••••• 
• :.'•••••' w1nner ro s t e 1e or t e .: •••••• ·.·:··.•:.•.• •,•.•::·,·· '•'•••• • • • • • • • • •••••••• ••••• •• ~ •• • • • • •• 5 •••••••• 
····~··••' next game. ••• •.:.:·.·· ··: •.•:·······::···.• •'''••• • • • • •• • • • • •••• • • ••• • ••• • • • • •• • •• • • 6 ••••••• . . . . •:• . ·~ ..................... :· .~~.·.· .. ·. 
•• • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • ••• •• ••••••• • • • • • ••••• 4 •••• 2 
.•::·• .·.·.·.·.·:: ·::.'·•:::r:~·:·.······· :-···········:.· .. ·.·.· ....... ·.·.·.•.•:• ... • • •······~· 
•••• ·.·,···.·.:·-~ •••• ::···············'··········'····- .. ••••••••••••••••••••• 3 :::::·.: :·.::.·.:.·.·::::·· .. ::.·:: ........ . 
•".".:::.·::•:•• •• •: •••• ·:.• EXTENSIONS: 6 

98•.".•.·: •• •:! • • • •• • • • • • • • 80 + 18 
··.·:.•.·.·.·.·.·.·.:·:• •• •:. 1) Decimals- Use columns labeled tenths ::::.:: •• • • • •• ••• • • ••• •• •• •• • •••••• • • • .•.• • •. •• • ••• • • • and hundredths. Play closest to 1 • • •• •.• ··.•.• •.•••.••.•.. ·•.·. ····-= . •• • • ••••• :•::.·.• •• ••" • ••••• 2) Use more than two columns and roll the ···.··:·:•••••• ".••••. ... . . . . .. . . . . .•. : ........ · :: ... ········ •••••••• •: ••••••••• ·.::·: h •••••••••••••••••••• •••• •• •.. • • • • • • • • • .. die more t an seven times. •• •• • • • • • •••••••• . . ................... : :::: QJ4. 2 ··:=·· .. · ....... :.:.·:~~· ::. 

• IM~ W. • • • a •,• • , • • a • • • • • •• • • .': • • ••• ,• ,• • • •'• •• ••• • •" 1·,;;;. Spin To 1n ·••· •• •:• •• ••••••••••• • •• •. • • • • •• . .. . ... ~·.. .. . . . . . . :. . . . . .. . ............ ·,. :::: ··:·.=:·::·:~·:::·::::: :: ~ .. :.:._.: ::.:: • •• ::: ·.::::: =·t .... ···.:.·.···= ...... :.···.·.·.············· .. • •• •• • • •• •• •• • • • • • • • •• • • • • • • ••• • • •••• •••••• • • •• • ••••••••••••••••••• 
•• g (]) ........... •••••••••• ••••••••••• :.·.::.· I t:;\2 • • • .. • •••.•••••••..••••••• 

Have students make ~ Pick a student to spin 
:.:·. seven lines on their the spinner seven times. 
•• '• • • ••• •• Aft h . h h • • •••••• •••• papers like this: .•::::. er eac sp1n t e ot er 
·:··· ••• •• •••••••••• d 1 h ••••• fl •• •• ••.• ••• •••• stu ents p ace t at . . . . . . .. . . ......... . 
··~.·:·:.·.•:• •• -. •.•.• ·".·:.. number on one of the seven 
•••••••• t •••••••••••• 

••• ·~··:·:··· , , :.··.·:·:••:,.. spaces on their papers. •·.·•• ·.···· .... --- --- --- --- --- --- --- •::: ... · .. : ~:·: ... .. . .. .... ... . .... .... .. .. ... .. . ..... ... , .. ,...... ... . ·'·'• ··~·· ... ·:.·.· .. ·::: : ........ : · .. •::·:-. :·: ..... ········· ·-··.:. :.:~ ... , .. ,, ... ;::.-.·,:~·-.·:· :-· .... ® . ...... ... . . . . ..... . .. ••\ .... . 
:·: 3 
::. The winner is the person with the largest 
:;.•: (or smallest) number. The winner spins 

.: ~ ~ •::: ~ :::: • : . ._ :: :.·:: ':s: ~ •.:::: .. . . ... . . . .................. . .. .. .. .. . . : .. ····· ........... . 
:\:•• ... ··.·. ·~·· ·:······· ········ ••••••••••••• • ••••••••••••••••• ... ·. · ... : ·: ·. '·: ... · ... : ..... : .. ··.·. · ... : ................................ 

:~: the spinner for the next game. 
••• • ·:.··.· ......................... . . . .................. ~ . . .... . . .. . ... . . . . . . . . . . .. . . . ·. ~· ... : .... . ·:·· .. : ·~·· ........................ ·.· .... . .... ...... .... ·······.: ............. : -~~·.-·-.:. ·.· .. •.•:·.·=·· ·····:· .................... ·.· .. . ········:········:··.· ... ·······.·········.··.·:·.·.~·-.···· : .. · . : · ............ · ............................. . . . . . ·.·.: ... :· ....... -·· .......................... .. . . ........ .. . :• ...... . .... ··~ ... . :·,:···· .. · .•: •• • • • ••• ••• :·. · ....... ·.: .. :: .... •: ·-:. 

EXTENSIONS: Put in a 
decimal point . 

. .......... ····· .. : ............. ··.:·· ···:·::•. ~·~:· .. ·:······ ~·:· ··-~·. :.• ·=·· .. · . ··=·::··· ·~·:.:·.·.·.'·:~··.··:··········· ... •:: .·=-.··=· .:·. ~ :·.-·., .... ··~. ···=:·!·.········.· •.... :.·.·. :·.·. ·.: :.·:. :: .·.·:,! ·.·:·.: :·: .•• :·. ·.·.: ::: .·::.:. ~== 
EXAMPLE: 

0 1 3 4 

(Playing for 
smallest number) 

2 4 9 

••••••••• ••• • : •• ••• ••••• :~·.-:;;···· •••••••••••••••••• •.z•t. ••• ••••••••••••••••••••••••••••••••••••••••• :. ~· . ~ ..• ··=· ·.·.~ ....... 1.\.: ••• • •'·'· • .: ••••••• : •••• \: •••• : •• ·: ••• ::: • •••• ·.::: •••••••••• •' ••••••• • ............. . . . ....... : ... ·.·········· , .... ·:·:·•:.·.·::::. :::·.······ ::.·:: :.·.····~······· .·. ···········-·: .... •: ··.·.·.·:· .......................................... z • •••••••••••••••••••••••••••• ,. ••••• , 

250 



GLANCES AND BLOWS 

Here is a logic game with nany variations. It can be played by two 
people or used by the teacher with the entire class. The game is also 
called PICA-CENTRO. 

PROCEDURE: Player A or the teacher writes down a 4-digit number on a 
piece of paper. Each digit must be different. The object 
of the game is for player B to guess the number in as few 
guesses as possible. 

Each guess must be a 4-digit number. 

After each guess by player B, player A must give certain clues. 
If one of the digits of the guess is in the correct position, 
player A must respond "1 blow." If one of the digits of the 
guess is correct but in the wrong position the response by 
player A is "1 glance." 

Player B continues to guess until he has the exact number. 

EXAMPLE: Player A writes the number 4178. 

Player B guesses: 

2369 
2345 
2145 
1489 
4187 
4178 

Player A responds: 

No glances, no blows 
1 glance, no blows 
1 glance, 1 blow 
3 glances, no blows 
2 glances, 2 blows 

4 blows 

IDEA FROM: "Pica-Centro-A Game of Logic," Arithmetic Teacher, May 1972 

Permission to use granted by the National Council of Teachers of Mathematics 
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VARIATIONS: 

GLANCES AND BLOWS (CONTINUED) 

A) Present the game to the class 
meant by a GLANCE or a BLOW. 
of a 4-digit number. Can you 
each guess by giving only the 
blows. You may wish to start 
number. 

and let them discover what is 
Begin by saying, "I'm thinking 
guess the number?" Respond to 
correct number of glances and 
with a 3-digit or a 2-digit 

B) Once students clearly understand the game, have them pair 
off. Give each player A the same 4-digit number and see 
which player B can find the number in the fewest guesses. 

C) Have students try to find a strategy for guessing the number 
in 10 or fewer guesses. (Hint: First guess is 1111.) 

D) Allow digits to be repeated. 

E) Allow zero in any position. 

F) Try with 2, 3, 5, 6, or more-digit numbers. 

EXAMPLE OF STRATEGY: 

252 

Suppose the number you are trying to guess is 4729. 

GUESSES GLANCES BLOWS 

1. 1111 0 0 
2. 2222 0 1 
3. 2223 0 1 
4. 2244 2 0 

5. 

6. 
7. 
8. 

9. 

(You should now know that the number has no ones or threes; 
a two is in the tens' place; and a four is in the thousands'· 
or hundreds' place.) 

4525 0 2 
(No f i ves, four in thousands' place .) 

4626 0 2 
4727 0 3 
4827 1 2 

(Seven must be i n hundreds' place, and there is no eigh t.) 

4729 0 4 

(Only choice left - 9 trials) 

IDEA FROM: "Pica-Centro- A Game of Logic," Arithmetic Teacher, May 1972 

Permission to use granted by the National Council of Teachers of Mathematics 
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Four-Place Numbers 

GET 

DO 

1. 

2. 

3. 

4. 

[,.l 

0 z 
[,.l 
....l 
....l 

"' :r: 
u 

2 sets of Expanded Notation Cards w' 
.JJ:l ·--=-.:7 03 

Use more than one card to------
make any 2-place number. 

· make any 3-place number. 
· make any 4-place number. 

- I ~ Gooo t--_ ~ 
_\]ec,J '-· 
L..----' 

Record the cards used to make each. number. 

~ 
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Make the following numbers: 28 304 1742 2040 4006 
Tell what cards you used for each. 

Make the largest 4-place number. 
Make the smallest 4-place number. 
Record cards used for each. 

Make these numbers and record the results: 
the largest 2-place number with a 3 in the tens place. 
the largest 3-place number with a 0 in the tens place. 
the smallest 4-place number with a 2 in the ones place. 

Select 2 "ones" cards 2 "tens" cards and 2 "hundreds" ' ' . cards. 
How many different numbers can you make using three cards 

at a time? 
Record. 

MAKING A SET OF EXPANDED NOTATION CARDS 

use the whole 
.f card for 
T thousands cards 

cut here for 
hundreds cards 

cut here for 
tens cards 

cut here for 
units cards 

6!0!010 
I I 
I I 

-------J--------~--------
Unit Cards ~ 
Make one card for each digit from 0 - 9. 
(Tagboard works well.) 

Tens Cards ~ 

Make one card for 
each TEN from 
10 - 90. 

A CASE FOR YOUR CARDS 

Hundreds Cards ~ 

Make one card for 
each HUNDRED from 
100 - 900. 

A. Cut out a cardboard back 71" x ~". 

Thousands Cards j&OO OJ 

Make one card for 
each THOUSAND from 
1000 - 9000. 

B. Cardboard front, 71" x 11"• bend over the bottom t" so the cards will fit in. 

C. Tape the front to the back, with a t" margin of tape on each side. 

C. Mark off place values every lt" as shown: 

1 0 
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MIOJ£ Nil/liMit COJICEPJ"S: 
RfAI)NG fV\JD WRITING 

One nice feature of our number symbols, often taken for granted, is their 

convenient brevity. For example, a recent newspaper article referred to 231,887 

square miles of mineral productive land in Alaska. In words that number would 

be written, "two hundred thirty-one thousand eight hundred eighty-seven"--fifty 

alphabet symbols as opposed to six digits! 

The convenience of numbers and their importance to our culture can be wit

nessed daily as we undergo number bombardments through ne~vspapers, magazines, etc. 

It is imperative that students learn how to read numbers! On the other hand, 

writing numbers is also important. How many of us have written a check for, say 

$208.73 and asked ourselves, "Now, is it /Uuo<~MU ~ ~ ~· 
~ 7 Jfoo d2 ~~eM~ M1L /V 7 ?/oo ?11 The ability to 

both READ and WRITE numbers is important. 

To read counting numbers, no matter how large, there are really only two 

prerequisites: (1) to be able to read any number from 1 to 999, and (2) to know 

the names of number periods. Beginning with the units' digit every three conse

cutive places in a numeral constitute a period, each having a different name. In 

numbers consisting of five or more digits the periods are separated by commas. 

Given number --------------------------------------~• ~ 2 3 7, 1 4 6' 9 0 1 

2 3 7, 1 4 6' ,9 0 1, 

Know period names--------------------------------~_. ~ million thousand unit 

Read the number (from 1-999) 

in each period followed by ------------------~ ~ (237) million (146) thousand 901 
the period name 

Verbalize 

"Two hundred thirty-seven milltn one hundred forty-six thousand nine hundred one." 

Notice that the period name "uni t" is not attached and tha t ther e are no "ands" 

in verbalization. Technically, "and" is used to read the decimal point, although 

in everyday language people often use "ands" in the middle of number names. Would 

you be tempted to us e "and" while reading this number? 

\\Trite: 

Number in each period: 

Adjoin period name : 

/':!.2:::.' 20~: 00/ ~ 
1 seventy-two" two hundred eight' one 

seventy-two million two hundred eight 

thousand one 



COMMENTARY 

one 
two 

nineteen 
twenty 
t vlenty-one 
twenty-two 

thirty-one 

ninety-nine 
one hundred 

one hundred 

one hundred 
one hundred 

one hundred 
two hundred 
two hundred 

WHOLE NUMBER CONCEPTS: READING AND WRITING 

one The rules for writing number 

names are quite easy after one 

learns how to spell and read num-
twenty 

Compound twenty-one bers. number names 

from twenty-one to ninety-nine 

are the only names that are 

ninety-nine hyphenated. 

one 

Many times students are interested in what comes after a million or what 

comes after a billion. This partial list of period names may be of interest to 

inquisitive students. 
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NUMBER OF PLAYERS: 2 TO 4 

EQUIPMENT: BOX FOR A DICE CUP, 
5 FOAM CUBES, EACH CUBE HAS A SIDE LABELED 1; 10; 
100; 1~000; 10,000; 100~000 

PROCEDURE: TO SEE WHO PLAYS FIRST EACH ROLLS QN£ CUBE, THE 
PLAYER WITH THE HIGHER NUMBER GOES FIRST, IN CASE 
OF A TIE1 THE PLAYERS WHO TIED ROLL AGAIN, EACH 
PLAYER IN TURN PL.Jl1CES THE 5 CUBES IN THE DICE CUP 1 

THEN EMPTIES THEM OUT ON THE TABLE, HE RECORDS 
THE TOTAL OF THE NUMBERS ON HIS PAPER (1001000 
+ 11000 + 11000 + 11000 + 1 WOULD BE WRITTEN 103~001), 
THAT PLAYER MUST READ THE NUMBER, PLAY PASSES AROUND 
THE TABLE TO THE LEFT, ON THE FOLLOWING PLAYS EACH 
PLAYER RECORDS THE TOTAL AND ADDS IT TO HIS OTHER 
SCORE. FIRST PLAYER TO REACH OR PASS 1~000~000 WINS 
THE GAME, 

A CHART LIKE THIS WILL HELP STUDENTS WHO NEED ASSISTANCE IN WRITING 
THE NUMERALS: 

RECORDED AS 102~011 
THE EMPTY PLACES SHOW WHERE TO WRITE 0, 

IDEA FROM: MathLab 

Permission to use granted by Action Math Associates, Inc. 



THIRTY-TWO WORDS 

MATERIALS: 1) Place the following 32 word names on a large chart, or 
display on the overhead one, two, three, .•• , nine, ten, 
eleven, twelve, thirteen, •.. , nineteen, twenty, thirty, 
forty, ..• ninety, hundred, thousand, million, billion, 
trillion. 

2) Write each name on a 3 x 5 index card with large felt tip 
markers. Prepare the following amounts: 

TEN 3 ,, 

5'' 

You will probably want 
to have students make 
these cards. 

One, two, ..• , nine 10 cards each 
ten, eleven, ••• , nineteen, twenty,}_ 5 d h 
h . . h d d - car s eac t ~rty, ..• , n~nety, un re 

Thousand, million, billion, trillion ~ 1 card each 
PROCEDURE: This activity can be for two students, a small group, or the 

entire class. 

1) Place word names in a handy array. ~e.. 
2) Student A writes down a single digit 

number (not zero) on the chalkboard. 

3) Student B chooses the correct word name. 
(Have the name displayed in a place where 
the whole class can see it.) 
The cards will stand up in a chalk tray. 

4) Student B then adds one digit to the 
previous number. (It may be placed on 
either side - zero may now be used.) 

5) Student A (or C) chooses the correct word 
name and displays the answer. 

6) Keep going to 100 trillion, then start over. 

IDEA FROM: C.O.L.A.M.D.A. 

7 
SEVEN 

73 

I THREE 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 
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1. I chi 
2. Ni 
3. San 
4. Shi 
5. Go 
6. Roku 
7. Shichi 
8. Hac hi 
9. Ku 

(Pronounced) 
10. Ju Joo 20. Ni-Ju 
11. ju-ichi 21. Ni-Ju-Khi 
12. Ju-ni 22. Ni-Ju-Ni 
13. Ju-S an 23. Ni-Ju-San 
14. Ju-Shi 24. Ni-Ju-Shi 
15. Ju-go 
16. Ju-Roko 
17. Ju-Shichi 
18. Ju-Hachi 
19. Ju-Ku 

(Pronounced) 
ee-Chee 
Nee 
Sahn 
Shee 
Go 
Ro-Koo 
Shee-Chee 
ha-Chee 
Koo 

30. San-Ju 
40. Shi-Ju 
50. Go-Ju 

c~-

~ 
'~~ 

\ 

31. San-Ju-Ichi 
41. Shi-Ju-Ichi 

Suggest some changes which could be made in our own numbering system 
from 1 to 99 so that it might be as logical as the Japanese numerals above. 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Zero 
One 
Two 
Three 
Four 
Five 
Six 
Seven 
Eight 
Nine 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

IDEA FROM: 

20 
30 
40 
50 
60 
70 
80 
90 

"A Fifth Grader's Revision of our Number System," Arithmetic Teacher, March 1972 

Permission to use granted by the National Council of Teachers of Mathematics 



.J /·-'"; 
~· ' t 

,, 
l"t\.;.: ' 

. , •,, . . · deiic·· ·t·- -·. ·--- ._.. . -~ . .. 1 . . . ............. '- : . . 
..... ·'-. · . · ·-, face 

' • . "· --. .... ""' -- ·.....-...,! 
1 , . , 

Have you ever wondered why so many of the numbers you read and hear each day 

are so conveniently "rounded"? Why weren't 1,989 workers laid off? How did the 

county manage a $4 million deficit and not $4,121,242.37? Of course, we realize 

that most of these numbers are not exact but only approximations. In some cases 

the exact figures are not known, and in other cases it is really not necessary to 

know the exact number,even though that information is available. Rounded numbers 

give us an idea of magnitudes when greater accuracy is not necessary ($21 billion 

as opposed to $20,987,394.29). They are also much easier to comprehend and remember. 

Thus, for various reasons many of the numbers we see are rounded. 

WHY TEACH ROUNDING? 

Students should know that many numbers seen in print are obtained by rounding, 

but there are other good reasons why students should learn to round numbers. Roundi ng 

is a skil l essential to making approximate calculations. (I f we expec t students to 

see that the answer to 42 X 28 is about 40 X 30, they must know how to round.) Round

ing is helpful in making quick comparisons. (There are about 215 million people in 

the United States, and 49 million don't "exercise at all." 1 
Thus, about 4 of the popu-

. 50 million , 
lat~on, 200 mil l i on' doesn t exercise.) The process of rounding is used frequ en tly 

when mak i ng measurements and l earning to oper a te wi th numbers ar ising f r om measu r ement . 

If students have an understanding of rounding before the more difficult ideas of 

approximation and measurement are introduced, they will be able to learn these new 

concepts more readily. 
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COMMENTARY WHOLE NUMBER CONCEPTS: ROUNDING 

Interesting discussions can arise from questions about rounding. In everyday 

life, when is it permissible to round? Here are some possible starting points for 

discussion: Do you use rounding when planning for a party? How exact do we have 

to be when reporting school attendance to the office? Can you round on your income 

tax? For more such ideas see Appropriate Approximations. 

A STARTING POINT 

One way to introduce rounding is 

through a simple rounding game. In the 

Rounding to Tens game shown here, eleven 

cards are numbered by tens (0 through 100). 

A deck of cards with numbers between 1 and 

100 is shuffled and placed facedown. When 

the top card is turned over,the players 

touch the tens' card which is the closest, 

lower multiple of ten, the closest,upper 

multiple of ten, or the closest multiple 

of ten (depending upon whether you are 

playing round down, round up, or round 

* to nearest ten). The first player to 

touch the correct tens'card gets a point 

(or he may keep the card turned over from 

the top of the deck). A player touching 

an incorrect card forfeits a point to the 

player touching the correct card. After 

all cards have been played, the player 

with the most points or cards is the 

winner. 

ROUNDING TO TENS 

ROUNDING TO HUNDREDS 

This game can be extended to Rounding to Hundreds as wel~ as rounding fractions 

and decimals (see The Almost Game in FRACTIONS: Addition/Subtraction). The following 

student pages illustrate some ideas for extending, applying, and practicing rounding 

techniques. 

* There may be some active discussion when playing Rounding to Tens, and a card 
labelled, say, 25 is turned over. This may be a good time to have students decide 
what would be the best way to treat a number "in the middle." 



I I 

II 

~~~~~~/~~ 
~-F~~~~~_u~, 

IDEA FROM: The School Mathematics Project, Book B 

Permission to use 9ranted by Cambrid9e University Press 
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ROUNDING CUBES 

MATERIALS: 
BACK ~ TOP (DIG I T-ll'l 

20 cubes (2 for each digit) 
RED) The cubes are to be marked as follows: 

2 Faces - write the digit in red. 0 < r 2 F<>.ces write the next higher digit in black 
(zero if the digit is 9). 

2 Faces - write the digit zero in black. LEFT 

EXAMPLE: 

PROCEDURE: A student draws a specified number of cubes and arranges them with 
the red digits up to form a number. Another student or the teacher 
gives him a place value. The student manipulates the cubes so that 
his number is rounded to that place and reads the answer aloud. 

EXAMPLE: Round to nearest 10 

ROUNDS TO 

387 390 (NEAREST 10) 

EXTENSIONS: 1. Extend to decimals by adding another cube with a decimal 
point on each face. 

2. Make two additional cubes marked as follows: 

PLACE VALUE CUBE SIZE CUBE 
2 faces - write 10 
2 faces - write 100 
2 faces - write 1000 

1 face - largest 
1 face - 2nd largest 
1 face - 3rd largest 

1 face - smallest 
1 face - 2nd smallest 
1 face - 3rd smallest 

A player draws 4 cubes. The size cube is thrown, and the player forms a 
number with the red digits up, according to the direction given on the size 
cube. The place value cube is then thrown, and the player manipulates his 
cubes so that his number is rounded to that place. 

EXAMPLE: Player draws 7, 4, 1, 8. 
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Size cube comes up 2nd largest. 
The player forms the number 8714 (the second largest number he can 
make with his cubes). 
Place value cube comes up 100. 
Player now shows 8700 with his cubes. 

IDEA FROM: C. U.L.A.M.U .A . 

Permission to use granted bv Northern Colorado Eclu,atinnal Board of Cooperative Services 

RIGHT 

FRONT 

BOTTOM 



EARTH FACTS 

Earth's average diameter (distance through) is about 12,755 kilometres 
(km). Round this number to the: 

A. Nearest hundred. 

B. Nearest thousand. 

If you went from New York through the center of the earth you would 
land just southwest of Perth, a small city in the southwest corner 

of Australia. 

The distance around the earth from New York City to Perth, Australia is 
about 18,700 kilometres . Round this number to the: 

C. Nearest thousand. 

D. Nearest ten thousand . 

Earth's average circumference (distance around) is about 40,071 kilometres. 
Round this number to the: 

E. Nearest thousand. 

F. Nearest ten thousand. 

What is the distance from New York to Perth and back to New York? 

Round this number to the nearest ten thousand. 

How does your result compare with the Earth's circumference, rounded to the 
nearest ten thousand? 

IDEA FROM: Investigating School Mathematics, Level 7, by Charles R. Fleenor, Robert E. Eicholz, 
Phares G. O'Daffer. Copyright (c) 1974 by Addison-Wesley Publishing Company, Inc. 
All rights reserved. Reprinted by permission. 
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EARTH FACTS (CONTINUED) 

The average distance from Earth to the Moon is 384,393 km. Round this number 
to the: 

G. Nearest hundred. 

H. Nearest thousand. 

I. Nearest hundred thousand. 

\fuat is the distance ten times around the circumference of the Earth? 

Round this number to the nearest hundred thousand. 

About how far is it to the Moon? 
The average distance from Earth to the Sun is 149,593,690 kilometres. 
Round this number to the: 

J. Nearest hundred. 

K. Nearest hundred thousand. 

L. Nearest million. 

The distance from Baltimore, MD. to 
Philadelphia, PA. is 154 kilometres. 
Round this to the nearest ten. 

Use your rounded figure to calculate the 
approximate distance you would travel 
in 500,000 round trips between the cities: 

X 1,000,000 = ------------------------
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Now, about how far is it to the Sun? 

IDEA FROM: Investigating Schoo/ Mathematics, Level7, by Charles R. Fleenor, Robert E. Eicholz, 
Phares G. O'Daffer. Copyright (c) 1974 by Addison-Wesley Publishing Company, Inc. 
All rights reserved. Reprinted by permission. 



Have you ever stopped to think 

about the ordered world in which we 

live? What is not ordered alphabetical

ly is ordered numerically, and sometimes, 

as in shoe sizes, both systems are used. 

We order by size, weight, position and 

even by intangible attributes like 

beauty and quality. Even the letters 

of the alphabet have been ordered 

numerically according to their usage. 

(The nine most used letters in descend

ing order of frequency are E T A 0 N I 

S R H.) We also use order in making 

eve ryday comparisons: "That piano 

won't fit through the door." "You're 

going over the speed limit!" "My 

dad's bigger than your dad. " Order is very important in the study of mathematics. 

At this introductory level the foundations for ordering can be developed from the 

everyday ordering experiences of students. 

USES OF ORDERING 
Students should be encouraged to find examples of ordering in their "world." 

How a re the "top forty" popular songs determined each week? How are baske tball 

or football standings determined? Do house addresses make use of the order of 

numbers? How about telephone numbers? Students might work in groups and see 

which group can compile the longest list of ordering usages. 

Other ideas that could be used to introduce ordering are in the classroom 

materials. 

Introductory activities • . . • . • • • . . • • • • . . . Deorr is in Or der 

Applications . . • • • • • . • • . • . • • . . . • • • . . Population 

Ordering and numbe r l ine ••...•.••••••••• • Time Flies 
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CO:MMENTARY WHOLE NUMBER CONCEPTS: ORDERING 

ORDER PROPERTIES 
The TRICHOTOMY PROPERTY says that if m and n are whole numbers, then exactly 

one of the following holds: m is equal to n, m is greater than n, or m is less 

than n. In mathematical shorthand: m = n, m > n, or m < n. The message in this 

rather formal statement can be developed and understood in an interesting and 

enjoyable way. Suppose you start by playing the game of twenty questions. The 

teacher chooses an object in the classroom, and students must identify the object 

by asking no more than twenty questions--to which the teacher answers "yes" or 

"no." After a short discussion of game strategies it is natural to move to a 

similar game with numbers. (See the student sheet Greater Than or Less Than.) 

Someone picks a number between 1 and 100, and the others must identify that 

number in less than twenty questions. This game not only exemplifies the tricho

tomy property but provides an opportunity for problem solving. Is it possible to 

identify any number in less than 20 questions? less than 10 questions? What is 

the fewest number of questions needed to identify any number between 1 and 100? 

Between 1 and 1000? 
Another property of ordering, the TRANSITIVITY PROPERTY, says that if one 

whole number is greater than a second whole number, and the second is greater 

than a third, then the first number is also greater than the third. In mathema

tical shorthand: if p > q and q > r then p > r. An awareness of this property 

can be developed easily by using relationships other than "greater than" or "less 

than." For example, replace ">"by "taller than": if person A is taller than 

person B, and person B is talle r than person C, then A is taller than C. Try 

other relationships like "is the brother of," "is equal to" (for numbers), "is 

heavier than," or "is not equal to." Do all of these relationships satisfy the 

transitive property? Now, how about whole numbers and the relationship "greater 

t han"? 

At this l evel we are concerned with deve loping an awareness of the or dering 

properties through interesting activities and experiences. The names and formal 

statements of the properties would probably s erve no useful purpose. If this 

awareness is started now and further developed when studying f r act ions , t he students 

s hould have little t r ouble l ater on when, and i f, i t i s necessary to formalize 

t he i deas . 



DEORR IS IN "ORDER" 

I. A group of students might enjoy ordering themselves by height, length 
of hair, age, etc. 

If they choose something like ages, you might have them arrange 
themselves before giving their birthdates and compare this 
with the actual results. 

II. Numbers can be ordered by using a variety of different rules. 

For the set 17, 12, 10, 42, 9 order according to: 

a) size - smallest to largest (9' 10, 12, 17, 42) 

b) alphabetically (42, 9, 17, 10, 12) 

c) number of letters in the 
corresponding words (10, 9, 12, 42, 17) 

d) sum of digits (10, 12, 42, 17, 9) 

III. Give your class a set of numbers arranged in various orders 
and have them discover the rule. 

a) 11, 15, 17' 22, 36 (size) 

b) 11, 15, 17, 36, 22 (alphabetically) 

c) 11, 22, 15, 17, 36 (sum of digits) 

d) 11, 22, 15, 36, 17 (reverse digits and order by size) 

IV. Have students select their own numbers, find their own rule, and 
then order their own numbers. Lists may be exchanged or presented 
to the class. 
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POPULATI or~ 
To do this assignment, you will need an Almanac. 
Use the index of the Almanac: locate the page for POPULATION (U.S.--by 
state). 
Using crayons, colored pencils, or felt pens, color the map 
according to this guide. 

~Q 
~~ 

HAWAIIAN 'V~ 
ISLANDS t> 

kAU OfMftn 

--=-= ontcn'OO 

POPULATION OF STATE 

0 ::> 1 ' 000 ' 000 

1 ,000,001 ~ 2,000,000 

2,000,001~ 4,000,000 

4,000,001~ 6,000 ,000 

6,000,001~ 8,000,000 

8 '000 '001-. 10 '000 '000 

10,000,001~15,000,000 

15 '000 '001~ 20 '000 '000 

over 20,000,000 

/.I ;.• . \ 
I· .. 

li 
r· 
~ 

.~ 

~NITED STATE!] 

SCALE OF MilES 

0 60 tOO 200 300 400 

COLOR OF STATE 

Light Green 

Dark Green 

Brown 

Red 

Orange 

Purple 

Yellow 

Pink 

Blue 

SOURCE : Project R·3 Permission to use granted by E. L. Hodges 







COMMENTARY WHOLE NUMBER CONCEPTS: NUMBER LINES 

c. A class was asked to make a graph showing the relationship between the 

whole numbers 0, 1, 2, ..• 8 and their squares. They were given graph paper 

and this table: n 0 I :2 3 4 5 6 7 8 
n2. 0 I 4- q /6 '25?:6'11 64-

Here are some of the number lines they used to label the graph paper. 

~NUEL DJLORES 

(oJ,{ ~~ 
'I'J :z.c:. 
3.6 

(oO 

JO 

n2. 2~ n2. 5 

/{, 'I 

q 3 
4 ~ 

0 0 

0 I :Z.3'1SG78 0 I :z. 345'-7Sl 

n n n 
Manuel is labeling correctly, but he will not have room to show 9, 16, •.• 64 

on his graph. John has used the square numbers in order and equally spaced. His 

first space shows a difference of 1 and the last space a difference of 15! His 

graph will be readable but will show a distorted "picture." Dolores saw she needed 

to place more numbers on her line and squashed them together. When she still did 

not have enough room, she tucked 50 and 60 in at random. (This is an actual example 

from a university class.) 

These students were asked to look at 

the largest number (64) which must "fit" 

on the graph. It was pointed out that 

counting and labeling by tens would place 

70 near the top. Most students arrived 

at the useful labeling shown at the right. 

A FINAL NOTE 

80 
70 

"" 5<> 
'/0 

30 
:Zo 

/0 

012345(,78 

Number lines are an extremely usef ul model for the concepts and operations of 

whole numbers, fractions and decimals. They will be used extensively in this 

resource. These number lines use numbers as labels for points on a line. Multi-

ples of a given number are equally spaced. Some examples are below. 

a... loo :zoo 300 .t./00 500 
~ • • • • • • 

0 t 2.,. ~ % .£ :1 7 8 

b. 1;" 

'" 
f 5 

~ • • • • • • • • 
• 05 .08 .to .Ill .If) ,:J.f 

c .. ~ • • • • • • • • • • • • • • • • • • • • 
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LAY~NG- liT 
ONTHELlNE 

Making a Number Line: 

+ 
I I 

~ 

.I 

Materials for each student: 1. A strip of paper about 16 em long - adding 
machine tape would be fine. 

2. A straightedge. 

Directions to the student: 

1. Fold your strip in half. 

2. Fold it in half again. 

3. Fold it in half one more time. 

4. Open the strip. Then place a dot 

+ + 
I 

+ + + 
in the middle of each fold and at • each end. 

5. Use the straightedge to draw seg-
ments connecting the dots. Work !2 !3 ~Lf ___ + + + 
from left to right. Label the 
point after each segment with the 
number of segments drawn. 

6. To label the first dot ask the 

+7 ~ 
question, "How many segments are 

I +3 +4 fs +~ before the first dot?" !2 
7. Put an arrow at the right end to 

show this number line can continue. 
(You may want an arrow at each end.) 



TIMEFLIFS 
AVilAliON('FiiRSTS~;;·~-\'T'"··········.·.·.·. · · · ········. ······· ···········.· · ··· ·.··•··•···.···.········· 

. . . . . . . 

l<l27 SOLO TRANS

ATlANTIC FLIGhT 

Have students develop a number line to show the aviation firsts. This could 
be a small group activity, and the results would make a nice bulletin board display. 
Students could cut up the pictures to use on their number line. 

Other time lines would be developed for specific car models, the development 
of calculators (aba cus, sli de rule , etc.), famous singe r s and s ongs , scientific 
i nventions, etc. 

. . ~. 

-. 
· . · .... · . 

. . . . 
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GREATER THAN OR LESS THAN 

THE TEACHER CHOOSES A STUDENT TO BE THE "CALLER." 
THE CALLER WRITES A WHOLE NUMBER BETWEEN 1 AND 1000 ON A PIECE OF 
PAPER AND HANDS IT TO THE TEACHER. 

THE CLASS IS TO GUESS THE NUMBER. 
ASK HIM QUESTIONS ABOUT THE NUMBER. 
THEIR QUESTIONS IS YES OR NO. 

THE CALLER CALLS ON STUDENTS WHO 
ALL THE CALLER MAY ANSWER TO 

HERE ARE SOME SAMPLE QUESTIONS: "IS IT GREATER THAN 500?" "IS IT 
LESS THAN 250?" 
THE STUDENT WHO GUESSES THE NUMBER BECOMES THE NEW "CALLER." 

Variations: 
(1) Form teams of 3 or 4, have the teams record their guess, and show it to 

the caller in turn. The team that gets the number first wins. 

(2) Divide the class into two teams. Each team guesses in turn. If the guess 
is out-of-bounds, the other team gets two guesses. 

(3) The caller records the "no" answers on the board. 10 no's mean 
the caller wins and may choose a new number. 

(4) The caller may answer saying, "Too large," or "Too small." The students 
then guess numbers from the start and the caller's responses to their 
guesses will lead them to the number. 

COMMENTS: 

(1) Note that if the number is 50, the answer to, "Is it greater than 50?" 
is no! 

(2) The students will discover more efficient methods for finding the number 
as several games are played. Hopefully, they will see how to use "binary 
search." In the case of 43 the guess would go as follows: 

Is it > 50? 
Is it < 25? 
Is it > 37? 
Is it > 46? 
Is it > 41? 
Is it 43? 

(between 
(between 
(between 
(between 
(be tween 
(range = 

1 and 100) 
1 and 50) 
25 and 50) 
37 and 50) 
37 and 46) 
5 numbers) 

no 
no 

yes 
no 

ye s 
yes 

Have t he students consider the question: "What is the minimum numbe r of 
gue sse s necessary if the numbe r is betwe en: 

1 and 50 
1 and 100 
1 and 200 

etc. 



How many whole numbers between 
1) 5 and 12? 5) 
2) 3 and 15? 6) 
3) 7 and 13? 7) 
4) 47 and 37? 8) 

16 and 11? 
46 and 75? 
123 and 124? 
98 and 1000? 

There are 17 whole numbers between. 
1) 75 and 93 3) and 135 
2) 16 and 4) and 1001 

There are no whole numbers between 
1) 7 and 3) 
2) 46 and 4) 

vfuen can you always find at least 

and 13 
and 2001 

one whole number between two different 
whole numbers? When can't you? 

are 21 numbers between 17 and 

areDnumbers between Oand 60. 

There areOnumbers between D. and 135. 

There are 51 numbers between D and 160. 

What areOandD? 

D= L=--

are Dand 0? 

D 

There are 17 n umbers between Oand D• 
21 numbers between D,andQ, and 43 

numbers between<=)andc=). How many 

numbers between Oand Q ? 

How many odd numbers between 23 and 144? - --

How many e ven numbe rs be tween 15 and 109? 

Hake up some more in-between problems . 
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GIVE OR TAKE 

Oh, about 100, 
give or take 20 

I estimated 100 legs, plus or minus 
This could be written: 100 + 20. It 
gives a range from 80 (100 --20) to 

20 (100 + 20 

650 + 50 gives a range from 650 - 50 to 650 + 50 

or simply to __ _ 
Give the range for each of these: 

1) 2,400 ± 100 to-----

2) 700 + 25 to-----

3) 350 + 30 _____ to ____ _ 

4) 7,450 + 450 _____ to ____ _ 

5) 10 + 10 to 

Estimate answers to each of the questions below. Using your 
estimation, give the range of your answer. Look up the answers in 
the almanac and see how close you came. 

1. What is the population of the United States? 

estimate: + range: to 

almanac figure: 

2. How many TV stations are there in the United States? 

estimate: + range: to 

almanac figure: 

3. How many people are born each year in your state? 

estimate: + range: to 

almanac figure: 

4. Make up your own question: 

estimate: ------ + ------ range: ------ to _____ _ 

almanac figure: 
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ACTIVITY CARDS - CUISENAIRE RODS - I 

IF THE WHITE ROD EQUALS ONE WHAT ARE THE VALUES OF THE OTHER COLORS? 
RED = _2_ YELLOW = __ BROWN = 
LIGHT GREEN = __ DARK GREEN = __ BLUE = __ 
PURPLE = __ BLACK = __ ORANGE = __ 

HERE ARE SOME EXAMPLES OF SENTENCES THAT ADD UP TO 4. THEY ARE FILLED 
IN THE TABLE BELOW. CAN YOU FIND SOME MORE? 

® ® @ 
f---------f 

/ 

J PJRPLE. 
/ I 

PURPLE 
~ 

w UGHTGREEN RED RED 
.2.+1+1='-J 

v RED 

USE THE RODS TO MAKE SOME ADDITION FACTS FOR EACH SUM IN THE TABLE BELO~. 

SUM ADDITION SENTENCES 

2 
3 
Lf 1 + 3 = 4J 2 + 2 = 4J 2 + 1 + 1 = 4. 

5 

7 
8 

/0 

The name Cuisenaire and the 
color sequence of the rods are 
trademarks of the Cuisenaire 
Company of America, Inc. 

289 



290 

ACTIVITY CARDS - CUISENAIRE RODS - II 

YOU WILL NEED ONE SET OF CUISENAIRE RODS, YOU CAN USE THE CUISENAIRE 
RODS TO MAKE SUBTRACTION SENTENCES, 

HERE ARE TWO EXAMPLES OF SENTENCES WITH A DIFFERENCE OF 4, 
THEY ARE FILLED IN THE TABLE BELOW, CAN YOU FIND SOME MORE? 

w 
(I) 

YELLOW ( -5) BLACK ( 7) 

PURPLE (J.I) PURP!£ (4) 

5-l = 4 7-3 = 4 

USE THE RODS TO FIND AS MANY SUBTRACTION FACTS AS YOU CAN AND PLACE 

THEM IN THE TABLE BELOW, 

0 
I 
2 
3 

5 
6 
7 
B 

10 

SUBTRACTION SENTENCES 

The name Cuisenaire and the 
color sequence of the rods are 
trademarks of the Cuisenaire 
Company of America, Inc. 



Activity I. SHOW THE NUMBER 

The student chooses 3 or 4 different beansticks 
that are less than 8 and records the choices on 
his recording sheet. 

Now the student tries to use the chosen bean
sticks to exactly show each of the numbers 
listed on the bottom of his recording sheet. 

Example: Using a 1-stick, a 3-stick and a 5-stick 

Show 0 ~ 0 Show 0 ~ 
Show 0 ~ Show (j) ~ " ® 
Show 0 ~ 0 Show 0 ~ ~~Or-· Show 8 ~ ~0 Show 0 ~ 

0 @) Ail) 
Show ~ Show ~ 

To record the results, check the numbers that can 
be shown, cross out the ones that can't be shown, 
and draw a line to mark off the highest possible 
number. 

Example from above: 

c~r~000c0~~0 ~ 
Variations: (1) Put 2 checks on any numbers that can be 

made in more than one way. 

( 2) Choose 2 or 3 s ti·::ks that are the same. 

SAMPLE RECORDING 
SHEETS 

Select 3 beansticks 

a __ -stick, a 

and a -stick. 

0®®®® 
®0®®® 

@@@®@ 

Select 4 beansticks 

a __ -stick, a -stick 

a -stick, and a 

(3) The teacher writes down the numbers that can 
be shown using an unknown combination of 3 or 
4 sticks; the students de cide which sticks 
we r e chosen. 

IDEA FROM: Drill and Practice at the Problem Solving Level, Activity Pages 
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F\) 
(.0 
F\) 

" "' ..., 
3 
v;· 
~-
0 
::J 
.... 
0 
c 
"' "' <C ..., 
"' ::J .... 
"' a. 
0" 
< 
() 
c ..., 
~-
C"l c 
c 
3 
0 

"' < 
"' 0 
"0 
3 
"' ::J .... 
)> 

"' "' 0 
C"l o;· .... 
"' -"' 
:J 
r> 

0 
m 
)> 

""T1 
::0 
0 
s: 

tl .... 
:::: 
Q) 
:::, 
Q. 
""1:J 
Ql 
() 

~· 
Q) .... 
s 
<b 

""1:J 

Cl o-
(b" 
:3 
Cl) 
0 
~ 
~-
r-
<b 

"' <b --)> 
C"l .... 
<" ;:::.· 
< 

" "' <C 

"' "' 

~[ill~ [[ID~~~~rnJU~illJ~~ 
(CDNTINU[D) 

ACTIVITY II, HOW MANY DIFFERENT COMBINATIONS? 

FOR THIS ACTIVITY THE STUDENT NEEDS 5 BEANSTICKS: A 1-STICK, A 2-STICK, 

A 3-STICK, A 4-STICK, AND A 5-STICK, 

HE SHOULD USE THESE BEANSTICKS TO SHOW EACH NUMBER AT THE LEFT OF HIS 

RECORDING SHEET IN AS MANY DIFFERENT WAYS AS POSSIBLE, THE SUM OF 

THE BEANS SHOULD EQUAL THE NUI1BER GIVEN, 

FOR EXAMPLE, SHOW 8: 
@--0 8 000 - 008 

IN THIS EXAMPLE THE BEANST!CKS HAVE BEEN GROUPED IN THREE DIFFERENT 

WAYS, EACH SHOWING 8, 

RECORD THE RESULTS AS FOLLOI<S: 10\_ 
~ 3,5 --1, 3,'-1 --/,2,'5 

A SAMPLE STUDENT SHEET COULD LOOK LIKE THIS: 

®
@-

BEANSTICKS TO WORK WITH: 

®-
@-

@-

®-
@--

A 

FOR VARIETY ALTER THE "BEANSTI CKS TO WORK WITH" BY: 

A) USING MORE BEANSTICKS, AND/oR 

B) USING DIFFERENT BEANSTICKS 

ACTIVITY Ill, COMBINATIONS OF NEIGHBORS 

HAVE THE STUDENT PICK ANY FIVE BEANSTICKS, 

THE OBJECT OF THE ACTIVITY IS TO TRY TO FIND THE SUM AT THE LEFT, USING 

ONLY NEIGHBORING STICKS, 

USING THIS ARRANGEMENT: 00000 
.. / I' / / 

THIS IS LEGAL: ./ /,/ ./ /, 
.. ' ... ~ THIS IS NOT LEGAL: ~ 

~ ®---{3]lli]ill) 

HERE IS A SAMPLE PROBLEM, CIRCLE THE NUMBERS USED TO SHOW EACH NUMBER 

AT THE LEFT, 

-~ ~~ ~ 

~ ~ 

~ ~ 

~ 

~ 

~ 

~ 
EXTENSION: CAN THE STICKS BE REARRANGED SO THERE ARE FEWER 

IMPOSSIBLE SUMS? FEWER ~ SUMS? 



ACTIVITY CARDS - BEANSTICKS - I 

ADDITION IN BEANSTICK SHORTHAND 

Beanstick shorthand: 

10 x 10 raft ---·D 
10-stick --~~~---
loose bean ~ • 

~ Show 37 with 10-sticks and loose beans. 

·······~ 
@ Show 25. ~-----. 37 

HRITE: 

---- ---- • • • • • ±___2_5. 

@ Combine. 

---- ----"7~-:·~~ . 
(::_.·.:~:··.·::::.:·::_:.) ---- ____ , .... : ...... ,.; 

~·..:..:..,:..:..,- 1 
(!!) Trade 10 loose beans for one 100-s~i;_\ N~"" ~ + ~~ 

I ~-··· ---- ----; • • tpost= ~" J..&:r~ ~)_: ® Find the to tal. l:;.....-- l 

---- ---- ---- .. '-
37 

+ 25 
ltrrAL --n::Ns .. ($2 

USE YOUR 10-STICKS AND LOOSE BEANS TO DO THESE PROBLEMS. 
RECORD YOUR WORK HERE. 

CD 48 
±..3l 

Q) 59 
+ 26 

® 53 
±._19_ 
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ACTIVITY CARDS - BEANSTICKS - I (coNTINUED) 

TO ADD 496 + 278: 
Show 496 with 10 x 10 rafts, 10-sticks, 

(][) and loose beans. 

DODD 111111111· .. ·~ ~i~ 
® Show 278. 

DO 1111········ ~~ ttN 

@ Combine, and trade loose beans ~ ~ (J) 

DODD Ill "~F-> + ~ •• DD Ill .UJ'iDL~ 
@ Trade t en 10-s t icks f or one 10 x 10 r aft. ~Q~ /.:.; - __ :::::.·::_::. ."\. 

DODD ~~i~[IIIII0@;J + ·~·~~ 
Do/ \--1-11-11-- \7,4 

\ '-._/) ~~~~~~~~ 
® Find the total. 

DODD 

294 

DO rm 
USE YOUR RAFTS , STICKS, AND LOOSE BEANS TO DO THESE . 
RECORD YOUR WORK HERE . 

•••• 

CD 589 CD 452 CD 376 ® 251 @ 627 
+ 163 + 18L! + 289 + 449 + 259 

I I 

496 
+ 273 

(fy4 ,_,. 



ACTIVITY CARDS - BEANSTICKS - II 

SUBTRACTION IN BEM~STICK SHORTHAND 

Recall beanstick shorthand: 

10 x 10 raft --~~-D 
10-stick --~~----
loose bean ~ • 

TO SUBTRACT 43 - 28: WRITE: 

(f) Show 43 with 10-sticks and loose beans. 

• • • 
To s ubtract 28 you need to r emove 2, 10-sticks and 8 loose beans. 

43 
=--2.8. 

M\ To remove 8, first trade one 10-stick "TJ31.1S L.E.FT 1111.. :~3_, .,3 ~ for 10 loose beans. ___ ....:.:::.;.:.: _ _;_ _________ .,.Jill" -··::r··. U)OSE: 

@ 

/:,_..- -,__ --- 43} eeAN5 

----~Z'<~6·-··_::J ... -=-2& 

Remove 
20 

(2 t ens ) 

Now, 
remove 

8 

••••• 

••••• 

3, 
,43 

- 28 
:'5"·, 
~ . .: 

31 
Jf3 

~, ________ TE_N_s_L_~_r ________ ~•~I~ 

71 
=-22 

USE YOUR BEANSTICKS AND BEANS TO DO THESE 
Record your work her e . 

34 
=-1.6_ 

CD 32 CD 
=-!:Jl 

PROBLEMS. 

77 
~ 
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ACTIVITY CARDS - BEANSTICKS - II (coNTINUED) 

TO SUBTRACT 400 - 235: 

<1:) Show 400 (with 10 x 10 rafts) 

DODD 
WRITE: 

400 
- 235 

To subtract 235 you need to remove 2 rafts , 3 sticks and 5 beans. 
To remove 5, first trade I-IUNOR.EOS l.e'l .-"3: ~ 
one 10 x 10 r aft / ,--:--- .......--. ...-- ···t ., 1° ® for ten 10-sticks. (.~/{.:\\~. // '\ ):fQD LOoSE BEANS 

D D DO: (1111111111) -
235 

\ ' ·. : . -: "::.-·:.·:.· \ / 
Now, trade one 10-stick ~:/::::::;/ '-.. ./ - .......:,- _ __, 

~ for 10 loose beans. r ~~ LEFT 

\iV D D D llllllltr:x~:~-----~i}t::~~ 
V~OVE 

39 
Jilib 

- 235 ®ODD 111111111 
••••• i5 
~· 

®DOD 111111 
••••• 

39 

)(,0'0 
- 235 

~65 •. ,. 

39 

® o 1111 ..... - Jn 

296 

~-------~HUN=DR=~~S~~~--~ 

USE YOUR BEANSTICKS , RAFTS, AND BEANS TO DO THESE PROBLEMS . 
Record your work here. 

CD 327 CV 401 CD 1oo ® 92o 
- 483 - 167 - 279 - 264 

@ 900 
- 416 



ACTIVITY CARDS - MATHEMATICAL BALANCE - I 

MA-I-l 
1) PLACE 11 ON THE LEFT SIDE OF THE BALANCE SCALE) (1 WASHER ON THE 

10 AND 1 WASHER ON THE l's HOOK), 

FIND ANOTHER NAME FOR 11 BY PLACING WASHERS ON THE RIGHT SIDE TO 
BALANCE THE ARM, 
WHAT DID YOU USE? 
FIND OTHER WAYS, 

2) RENAME 18 IN THE SAME WAY YOU DID PROBLEM 1, 
WHAT DID YOU USE? 

3) RENAME 25 USING ONLY WASHERS ON THE 6 HOOK AND THE 7 HOOK, 
YOU USED __ 6's AND __ 7's, 

4) RENAME 12 USING ONLY THE 3 HOOK AND THE 2 HOOK, 
YOU USED __ 3's AND--· _ 2's, 

5) RENAME 23 USING ONLY THE 2 HOOK AND THE 5 HOOK. RECORD THE DIFFERENT 
WAYS IN CHART l, HOW MANY WAYS DID YOU FIND? 

6) RENAME 33 USING ONLY THE 4 HOOK AND THE 3 HOOK, RECORD THE DIFFERENT 
WAYS IN CHART lit HOW MANY WAYS DID YOU FIND? 

7) RENAME 29 USING ONLY THE 7 HOOK AND THE 4 HOOK, RECORD THE DIFFERENT 
WAYS IN CHART Ill, HOW MANY WAYS DID YOU FIND? 

8) CAN YOU RENAME 29 USING 7's AND 6's? 
9) IF THE 5 HOOK AND ONE OTHER HOOK ARE USED TO RENAME 31 WHAT ARE CHOICES 

FOR THE SECOND HOOK? 

• • • • 

23 CHART I 
2's 5's 

1. 

• • • • • • • • • 

IDEA FROM: C.O.L.A.M.D.A. 

• 

33 CHART I I 
4's 3's 

• • • 
I • • . 

• 

2'l CHART I I I 
7's 4's 

I I 
• • 
• • 
• 

• • • • • 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 
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ACTIVITY CARDS - MATHEMATICAL BALANCE - I (coNTINUED) 

TO ADD 13 AND 28 PLACE 13 ON THE LEFT SIDE OF THE BALANCE (1 WASHER 
ON THE 10 HOOK AND 1 WASHER ON THE 3 HOOK), 
NOW PLACE 28 ON THE SAME SIDE (2 WASHERS ON THE 10 HOOK1 AND 1 WASHER 

ON THE 8 HOOK) I 

PLACE WASHERS ON THE RIGHT SIDE TO BALANCE THE ARM1 
USING ONLY TENS AND ONES, 

HOW MANY 10's DID YOU USE? ---
HOW MANY 1's DID YOU USE? ---
13 + 28 = ---

ADD THESE NUMBERS ON YOUR BALANCE SCALE, FOLLOW THE 

ABOVE PROCEDURE, 

A) 16 + 31 = E) 46 + 27 = 
B) 21 + 23 = F) 79 + 16 = 
c) 19 + 15 = G) 13 + 17 + 14 = 
D) 17 + 34 = H) 17 + 9 + 22 = 

filA- I -2 

M,~- I-3 
TO SUBTRACT 16 FROM 29 PLACE 29 ON THE RIGHT SIDE (2 WASHERS ON THE 
10 HOOK1 AND 1 WASHER ON THE 9 HOOK), 

PLACE 16 ON THE LEFT SIDE OF THE BALANCE} (1 WASHER ON THE 10~ AND 1 
WASHER ON THE 6 HOOK), 

PLACE WASHERS ON THE LEFT SIDE TO BALANCE THE ARM1 USING ONLY 10's AND 1' s, 
HOW MUCH DID YOU ADD ON TO BALANCE THE ARM? -- TENS AND -- ONES I 

26- 16 = --

SUBTRACT THESE NUMBERS ON YOUR BALANCE SCALE, FOLLOW THE ABOVE PROCEDURE . 

A) 33 - 14 = E) 28 - 22 = 
B) 25 - 9 = F) 30 - 12 = 
c) 19 - 15 = G) 62 - 47 = 
D) 22 - 17 = H) 50 - 27 = 
CAN YOU FIGURE OUT ANOTHER WAY TO SUBTRACT ON THE BALANCE SCALE? 

298 IDEA FROM : C.O.L.A.M.D.A. 
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ACTIVITY CARDS -
BASE 10 MULTIBASE BLOCKS - II 

:: 5\ 

49 + 53 

+ 311 + 915 

257 + 351~ 

874 + 347 

IDEA FROM: MultibaseActivities, Base 10 
299 
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ACTIVITY CARDS -
BASE 10 MULTIBASE BLOCKS - III 

FIND THE DIFFERENCES, EXPRESS YOUR RESULTS IN THE MOST EFFICIENT 
FORMi THAT ISJ USING THE FEWEST NUMBER OF PIECES, 

@ TRVTHESE. 

75 - 32 107 - 84 

75 - 38 3121 - 2876 

IDEA FROM: Multibase Activities, Base 10 

300 Permission to use granted by Creative Publications, Inc. 

/-10 

-/ 

1001 - 345 

2040 - 1435 



ACTIVITY CARDS - CHIP ABACUS 

NEED: CHIPS AND CHIPBOARD 
HUNDREDS "TI:NS UNIT5 

ADD 374 
±-18. 

MAKE 374 

H T 

0 0 
0 0 
0 0 

0 
0 
0 
0 

TRY THESE: 
46 + 37 = 

u 
0 
0 
0 
0 

576 - 249 = 

MAKE 576 
H T 
0 0 
0 0 
0 0 

0 
0 
0 
0 

TRY THESE: 
52 

=---21 

u. 
0 
0 
0 
0 
0 
0 

51 
=-2]_ 

930 
=Jf12 

H 
0 
0 

-+ 0 

ADD 18 

-r u H 
0 
0 
0 

TRADE 

..,- lA 
oo ~o-g: 
0 (g 'o I g 1,~ :o 0 

I a 
~0 d 

0 -,,B 
0 
0 0 

ANSWER 392 

H T u. 
0 >< 0 
0 >-< 0 )-c 
0 >-' 

>-c 
>-" 
>-. 
>oe 
'-' 

72 + 59 = 240 + 170 = 289 + 516 = 

SUBTRACT 249 

HEY - THERE'S 
-+ NOT ENOUGH 

UNITS, 

573 
::2fiY_ 

479 
- 329 

610 
-309 

576 
~ 

H 
0 
0 
0 

TRADE 
T U. 

SUBTRACT 249 
H T U. 
0 0 
0 0 
0 0 

f2f 

0 
0 

ANSWER t 127 
H T u. 
0 0 0 

0 0 
0 
0 
0 
8_ 

CA-l 
CA-2 

301 
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1. 74 - 28 2. 135 - 86 3, 317 - 49 

28 86 49 
, .... +--t ..... , 2 r,.....+-lf\ 4 r<t_f_\ 1 
\ / '- / '-- / -- ...... ~ 

30 90 50 
(+4cr--\ 40 (+40'; 40 (+scr--, 50 

..__ / ~ ....... -... - / --=-=---70 130 100 
,--+-4" + ~ /+- s-) + 5 r__.-000) 200 \ } \...._ ./ '-- ---=------ / ----

74 46 135 49 300 
,.+ -ro-"" 10 

so 135 - 86 = 49 \ . ) 

so 74 - 28 = 46 _.. 

310 
...... +-T" + 7 { ) 

'-- -=-=----
317 268 

so 317 - 49 = 268 

FIND THE ANSWERS TO EACH OF THE FOLLOWING BY "ADDING TO SUBTRACT," 

37 - 13 = 

4500 ... 33 = 

192 
- 36 

5008 
- 273 

800 
- 247 

10)043 
- 4)519 

254 - 127 = 

251 - 128 = 



SURE. 
WATc:H 
/HIS/ 

HERES 
ANcmiE.R. 
PRoBLE~ 

612 - 95 = (612 - 100) + 

_) + 

(_- 200) + 

531 - 286 = (_ _) + 

-99 = --

- 589 = 

Try to "Subtract and Add" these problems. 

882 
- 197 

731 
- 83 

342.. 
-100 

2.42 
+ I I 

253 

1276 -

1234 
- 571 

+ 

+ 

+ 

IDEA FROM : The School Mathematics Project, Book D 
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1032 
- 175 
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11-IERE IS No ••• ONE 
WAY ... 

PEOPL.E ~ ftWJV DlFFEJtEIJT WAVS "'n) SUIIT'QC.T Nwwl8EAS. 
TN&s h\E.THOD 1s oau.eo AusrMuAN s-~tJ ••• 

• • • P\A'fBE Vou '&..L LJI(E JT!! CAN 'ft)u Ff6<1tq;. oC7T 
fok>w IT WOA.k.S ? 

LOOK AT THESE EXAMPlES: 

304 

88 
-23 

.. ··· 3+m: 8 
••••· ·•.4 L..!..J ·r ··t )2+[1] = 8 

HAVE YOU DISCOVERED !HE 

me.11-100 ? lX> 'tOLl KNoW w.., rr V-IOR..Ks ? 

··?.·-:·-~) s• D: 2 ... , 
5+[):12. 

....__-~>3+1+0= 7 
'1+0:7 

1.18 
-1'4--

-ntESE: '' 80 -27 -3(, 

732 82(, /01 
-158 -17Lf -927 

aoo 7-531 '<~2. 
-1'-g -2&48, -58{;, 
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lii'ro 
rt 
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p. 

w 
0 
01 

MATHEMATICAL PEOPLE 

007(XJ 
I' m Lee the Big Three. 

I play basebal 1. Count me up 
and see how ma ny home rs I hit. 

47) 
4 4ilo (,, , 

I'm the Mysterious 
Mathematical Lady. I started 
teaching math so long ago, I 
have forgotten how long I've 
been teaching. Count me up 
and find out. 

~\) 
~- a 

Cf IG-J 
I'm Miss Martha Matics . 

All of my students wan t to 
know how old I am. Count me 
up and find out. 

8~ 
'r 1--" ' ~ ' 2. G s (0 2 

ex::> 
I'm Matte Matics. 

I forgot to study for my 
math test. If you count 
me up you can f ind the 
sco re I got. 

COUNT THE CONE 
How much does th i s ice cream cost? IF: 

Q = 1? D = 2¢ Q = 5¢: L. = 10¢ D = 25 ¢ 

<JK/V\F-y~:;z~V:O 

~o~$R 9v0 v8:vau 
~ oo v 

bB'J 
0 
Q 



FILL IN THE DOMINOES 

FILL IN THE MISSING SPOTS THEN ADD BOTH WAYS, 

• • • •• ••• ••• . .... 
: : : • • .. . •• . . . . . .. ------ ------ ------

:··: • • • •• ••• :···. ... ••• · .... . ·•·. + • • + • • + · ... 

6 + 7 - q + 5 - Cf + 7 -- - -

••• q • • • •• • •• ••• /0 •• •• • • ----- ----- -----••• • • •• • • • + +b • • .,. 
:+ - a + - + - Jq - - -

••• •• ··-· 8 • •• ••• /0 • • • • •• ----- ----- -----••• ••• 7 + • • ... • • + 
~ + tQ - Ll + 10 - + - 12, - - -

• • b • • • ----- --------- ••• +7 ••• 8 • • ~ • • + 
q + 5: 8 + ::13 q + = 15 

IDEA FROM: Drill and Practice at the Problem Solving Level, Activ ity Pages 
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• 
• 

• 
• 
• 
• 

I 

'f 

5 
. . 
;,.,. 
. 

17 

8 

6 

Lf 
• 

··::• 
• 

, ... 

q 

b 
• 
• 

• 
• 

.....,.

... 

. . . . .
. 
. 

. ....

.... 

0 

• 
••••• • 

• 

•• • • •

• 
--··· • 

• 

-·· . .

• 
• 
. 
. 

,,_ 8 

'1 5 
• 
• 
I 

'" 7 

' 3 
• 
• 
• 

• 
. . 
• • 
• • 
• 

TWO WAYS: 

GOING DOWN AND GOING 

ACROSS, WHAT HAPPENS? 

·-· -·

-----
••••• 

13 q 
----· 

6 3 
• • 

----· • 
• • 
• • 

---·· 

27 q q 

8 3 2 

5 2 I 

I • • • I 

. : :.: . . • 

: . : : • 

·-··· 

·-· · • 

.... .. 

IDEA FROM: Drill and Practice at the Problem Solving Level, Activity Pages 
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Find a path from the ST~T to the FINISH that adds up to the FINISH NUMBER . 
Cross no number twice. No corner crossings allowed, either. Each group of 
two, three or four numbers adds up to 10 if you are following the right path. 

START 

6 7 4 5 I 

6 I 4 3 

5 I 6 3 7 

2 I 3 3 3 

7 3 I 6 

START 
FINISH 70 START • 8 7 3 6 4-

3 4 I 5 Cf 

6 5 3 7 I 

5 2 8 5 6 

.3 I I 2 3 
FINISH 60 I=JN ISH 

IDEA FROM: C.O.L.A.M.D.A. 
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GUIDED MAZES 

Directions: Work a problem and select the correct answer from one 
of the columns. If the answer is in the column marked Right travel 
the maze until the first intersection and then go right. Continue 
in the maze until the next intersection. Work the problem to decide 
which way to go. 

1. 37 

4. 

+ 19 

73 
+ 16 

1. 76 
- 39 

4. 239 
51 

IDEA FROM: C.O.L.A.M.D.A. 

Addition Maze 

START 

2. 48 

5. 

+ 15 

125 
+ 396 

2. 45 
27 

s. 587 
- 489 

3. 56 
+ 91 --

6. 732 
+ 985 

Subtraction Maze 

3. 183 
46 

6. 111 
22 

Left 

1717 
521 

1617 
99 

621 
156 

Left 
88 
27 
28 
97 

147 
98 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 

Right 

89 
63 
56 

159 
147 

79 

SrnRi 

Right 
18 

137 
89 
37 
29 

188 

309 



GUIDED MAZES (CONTINUED) 

Left Right 

RGL 

R. I-

L 3 R 

IN cxrr Haze B OUT 

1. 4. 

2. 5. 
R 

3. 6. SL L 

3 

Left Right j:l 
L R 

" IN 

1. 4. 

2. 5. 

3. 6. 
Haze C 

OI.TT 

L- R 
4R s,_ L6 

R 

R 
I.. R 

L.2 I 
IN 

1. 2. 3. Left Right 

4. 5. 6. 

310 IDEA FROM: C.O.L.A.M.D.A. 
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p. 

(A) _... 
_... 

On a 3- day t rip, a sal esman drove 
243 t he first day, 31 9 t he second 
day ,and 186 t he third day. How f ar 
total: ____ _ 

~ 

• ..,.... 
' . 

H ow tall is the stack o f bricks 7 

~~[E 
Total cost 

Joe and 
his 
f r iends 
ate 34 
B.L.T. 
s andwiches , 
27 P&J 
sandwiches, 
and 18 salami 
&. cheese sands . 
How many sands. 
d i d they eat 
a l together ? ______ _ 

I 

HOME 0 VISITORS 

w~N 
By how many po ints did the 
home team win? 

~ a .. . · ·~ I IN'~U 2.9 
How wide is the book? 

H ow much more does the ~car 
cost? 

John we i ghs 11 2 pounds. His 
father i s 161 . 
is the father : 

How much heavi er 

f 
"~w~7 ~w ~ ~ 

How much does the dog weigh : 

The glove that 
Carlos wants 
to buy costs 
$7 .89 . If he 
has $4 . 91 , 
how much more 
doe s h e need: 
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' ' ' ' 

Choose any four numbers. 

' ' ' ' 

Place them in the four outside circles. 

Re cord the differences of two adjacent circles in the triangle between 

them. 

Continue until you have to stop. 

You win if you are able to reach the innermost circles without writing 

zeros in them . 

IDEA FROM: "Diffy," Arithmetic Teacher, October 1971 

· Permission to use granted by the National Council of Teachers of Mathematics 



DIFFY (CONTINUED) 

A game ends when either all zeros are obtained, or when the innermost 
set of circles are reached. The game given on the student page is a 6 move 
game. Variations could include: 

1. a 7, 8, or 9 move game. 

2. finding four numbers which take exactly 6 moves to get all zero's; exactly 
5 moves; 4 moves; and so forth. 

3. finding winners to the 6 move game using only single digits in the outside 
circles. 

4. using fractions or decimals for the starting numbers. Diffy provides a 
good vehicle for drill and practice in subtracting fractions and also 
gives practice in comparing them since the rule does not permit a larger 
number to be subtracted from a smaller. 

5. using division rather than subtraction (DIVVY). Here we should end with 
all ones and do not want to use zero for a starting number. In Divvy never 
divide a smaller by a larger. Also, disregard any remainder and record 
only the whole number in the quotient. 

6. having students compare 2 games where the starting entries of the second 
double those of the first game. Compare using triples and other multiples. 

7. having students compare 2 games where the starting entries of a second game 
are 5 more than these of the first game. 

ANOTHER FORMAT 

Place 4 whole numbers around a circle. 

Enclose these numbers in a circle and 
place the differences obtained by 
subtracting the smaller from the 
larger in each adjacent pair. Continue 
until 4 zeros appear. 

Variation: See when zeros can be obtained with 
3 numbers .•• with 5 numbers, 
••• with 8 numbers. 

IDEA FROM: "Diffy," Arithmetic Teacher, October 1971 

Permission to use granted by the National Council of Teachers of Mathematics 
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SUPPOSE LETTERS WERE MONEY, USE THE CHART BELOW TO SEE WHO HAS THE 
MOST EXPENSIVE NAME IN CLASS, 

A = $1 E = $5 I = $9 ~1 = $13 Q = $17 u = $21 
B = $2 F = $6 I= $10 N = $14 R = $18 v = $22 y = $25 

v 

c = $3 G = $7 K = $11 0 = $15 s = $19 H = $23 z = $26 

D = $4 H = $8 L = $12 p = $16 T = $20 X = $24 

BILL COMPUTES HIS NAME THIS WAY, 

C 0 L L E C T 0 R B I L L 
2 + 9 + 12 + 12 + 3 + 15 + 12 + 12 + 5 + 3 + 20 + 15 + 18 = $138 

HOW MUCH IS THE NAME OF YOUR SCHOOL WORTH? 

HOW ABOUT YOUR TEACHER'S NAME? YOUR PRINCIPAL'S NAME? 

WHAT'S THE MOST EXPENSIVE 3 LETTER WORD YOU CAN THINK OF? 
4 LETTER WORD? 5 LETTER WORD? 

WHAT'S THE LEAST EXPENSIVE 3 LETTER WORD YOU CAN FIND? 4 LETTER WORD? 
TRY SOME MORE, 

USELESS IS AN EXAMPLE OF A $100 WORD. CAN YOU FIND MORE $100 WORDS? 

IDEA FROM: WYMOLAMP, Secondary Materials 

Permission to use granted by Fremont County Unified School District #25 



SHADY SQUARES 
SHADE IN THE SQUARESJ SO THAT THE 
SUM OF THE SHADED COLUMN NUMBERS 
WILL TOTAL THE ROW NUMBER, 
WHAT'S THE MESSAGE? 

EXAMPLE: 
321 = 

256 + 64 + 1 

CAN YOU SEE HOW TO 
SOME ME SSAGES OF YOUR OWN ? 

TRY IT, 
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Al, the apiarist, sells his 
bees by the gram. Assuming 
he can get the bees to rest 
on one pan while he places 
the weights on the other pan, 
which of the following sets 
of gram weights, A, B, or C 
can he use to fill his order 
list? 

Suppose Al wants to 
weigh bees in amounts 
of 1 gm. , 2 gm. , 3 gm. , 
. . . , 31 gm. Find 
the f ewest numbe r of 
weights he could use . 

ORDER 

GRAMS 

1 

2 

4 

5 

7 

13 

19 

25 

A 

.../ 

v 

LIST 

B c 

Check which 
weights can be 
measured with 
Set A, Set B, 
and Set C. 
Which set can 
be used to do 
them all? 



You can make palindromes from any number using the Reverse and Add box. 

Is 78 a palindrome? No. Then drop it in the Reverse and Add box. 

Is 165 a palindrome? 

No. Then into the Rand A box. 
6~ 

165 + 561 726. 

Repeat: 

l353~ 
1353 + 3531 4884 A palindrome! 

you make palindromes from these numbers? 

57 588 238 1924 

you find a number that will produce a palindrome after 5 steps? 6 steps? more ? 

IDEA FROM: Aftermath, Volume 2 

Permission to use granted by Creative Publications, Inc. 317 



Try several more two-digit numbers. What 
happens? Try the same method using a three
digit number. Try several more three-digit 
numbers. What happens? How about four-digit 
numbers? five-digit numbers? Anyone for 
ten-digit numbers? 

318 IDEA FROM: Ingenuity in Mathematics 

Permission to use granted by Random House, Inc. 



Choose 3 different digits. 7, 5, 

Write the greatest and 
smallest numbers. 975 

- 579 
Subtract. 396 

975 ~63,954, 954 
-5 79 -369 -459 oops! 

396 594 495 

Repeat the steps using the answer. 

Try some mo,re three-digit numbers. What happens? 
numbers? Try some. How about four-digit numbers? 

Does this work for two-digit 
Try several. 

Try six-digit numbers. 

IDEA FROM: Ingenuity in Mathematics 

Permission to use granted by Random House, Inc. 
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SQUARE SUMS 

Here is an activity that all students seem to enjoy. The only basic skill 
needed is addition, but students must also be able to understand and follow 
directions. Why it "works" should generate many questions. 

Place the following grid of numbers on the board and have students copy it 
onto a sheet of paper. You may wish to have the grid on a handout. 

Instructions for the-students are: 

Circle any number. 
Now circle another number in 

. ., a different row and different 
""'--~·,./' column. Circle two more numbers 

Add the four circled numbers. 

in different rmvs and columns. 

Hy sum is 
24. What's 

yours? 
I 
I 
J 

Here are several more grids. Students can be given one of these each day 
for a few days. Encourage them to try and discover why it works. (For the solution 
see the next page.) 

22 20 ,, 2.11 s q 7 /'J. 17 

17 16 II It; 
II 1'5 111 ,, 2'3 

20 Jg I 'I 2~ 3 7 5 /0 15 

I 'I 17 13 21 I ~ ~ 8 /3 

g 12 /0 I~ 2() 

14 10 ~ /1 7 
I~ I~ q 17 

II 17 0 ' 1./ 
20 II IJ! 22 

~1 ,, l/ 36 2S 
23 2./ 17 25 17 2.3 b 15 /() 

I 'I 17 I~ ~I Jq :1'5 t 11 12. 







ANNOUNCE THAT YOU ARE GOING TO ADD UP SEVERAL 3-DIGIT NUMBERS~ SOME 
PROVIDED BY THE CLASSJ SOME THAT YOU WILL SELECTJ BUT THAT YOU WILL 
WRITE DOWN THE ANSWER AFTER KNOWING ONLY THE FIRST NUMBER, 

PROCEDURE: 
STUDENTS PROVIDE FIRST NUMBER, 
YOU ANNOUNCE: THE TOTAL WILL 

BE§ 
STUDENTS PROVIDE ONE NUMBER, 

YOU SELECT THE NEXT NUMBER, 

STUDENTS PROVIDE ANOTHER NUMBER, 

EXAMPLE 
819 

193 
806 

275 
_l2l± 

YOU SELECT THE LAST NUMBER. TOTAL§ 

HAVE STUDENTS FIND THE TOTAL, 

THE SECRET: 

2817 = 819 + 2000 - 2 AND 2000 - 2 = 999 + 999 

EACH TIME STUDENTS PROVIDE A NUMBER~ WRITE 
DOWN A NUMBER TO MAKE THE SUM OF THE TWO 
NUMBERS EQUAL TO 999. 

819 

193) 999 
806 

275>999 
724 

2817 

IF STUDENTS PROVIDE: YOU SELECT: 
999 0 
17 ~82 

974 25 

YOU MAY WANT TO TRY VARIATIONS SUCH AS: SEVEN NUMBERSJ ALLOWING 
4- DIGIT NUMBERS~ KEYING ON 499 INSTEAD OF 999~ ETC, 

2 OR 

323 



GIVE THE FOLLOWING INSTRUCTIONS TO YOUR STUDENTS: 

1. WRITE DOWN THE LETTERS A-J IN A COLUMN. 
2. PUT YOUR FAVORITE DIGIT NEXT TO A. 
3, PUT YOUR SECOND FAVORITE DIGIT NEXT TO B. 
LJ, ADD THE TWO NUMBERS TOGETHER AND PUT THE SUM NEXT TO C. 
5. ADD THE NUMBERS NEXT TO B AND C AND PUT THE SUM NEXT TO D. 
6. CONTINUE THIS PROCESS, 

NOW WALK AROUND THE ROOM) AND AS SOON AS THE STUDENT HAS WRITTEN THE 
10TH NUMBER) YOU LOOK AT HIS PAPER AND IMMEDIATELY WRITE DOWN A 
NUMBER WHICH IS THE SUM OF ALL TEN NUMBERS. (MULTIPLY THE NUMBER 
NEXT TOG BY 11.) 

7, ADD ALL TEN NUMBERS, 

EXAf'1PLE: W~Y IT WORKS 
A 2 (FAVORITE DIGIT) A 
B 7 (SECOND FAVORITE DIGIT) B 
c 9 (2 + 7) A + B 
D 16 (7 + 9) A + 2B 
E 25 (9 + 16) 2A + 3B 
F 41 3A + 5B 
G ® c SA + 8B) 
H 107 8A + 13B 
I 173 13A + 21B 
J 2.afl 21A + 34B 

TOTAL = 726 OR 11 X 66 
55A + 88B OR 

11(5A +8B) 

324 



The four dominoes have been 
arranged so that the donut 
side has the same sum on 
each side. • • , • 
eee • •• ee 
e 

----e-

---- Make donuts so each side 
has the same sum. 

ee 
••• e :1 • e 

Record your answers in 
..,____--...... the blank donuts. 

IDEA FROM: Figures for Fun 

Permission to use granted by Mir Publishers 325 
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PLACE THE DIGITS lJ 2J 3J 4J 5 
IN THE CIRCLES SO THAT THE SUM 
OF THREE NUMBERS IN EACH 
DIRECTION IS THE SAME. 

RECORD YOUR ANSWERS BELOW, 

FIND AS MANY DIFFERENT ANSWERS 
AS YOU CAN, 



M 
~ 

NOW TRY THESE, FOR EACH LETTER) THE SUM OF ANY THREE NUMBERS 
IN A LINE MUST BE THE SAME, 

PLACE THE DIGITS 1-7 IN 
THE CIRCLES SO THAT FOR 
ANY THREE IN A ROW THE 
SUM OF THE TWO END 
NUMBERS MINUS THE 
MIDDLE NUMBER IS THE 
SAME, 

RECORD YOUR 
ANSWERS BELOW, 

327 
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1::1 
w 
a. 
u 

"'0 <n 0 
' 0 
N~<C 

' --' <n ...... u"' 
"' 0 

<n - -
~ u C/) 

"' "' w :£ I W 
:::J ,_ "' 
Z I W z ,_ :£ 

"' - <( I --' <n 
,_ <.D --' 

<( w 
W ' I 
Ul.f"\1- 1-
<( <( 
_j ... :X: 0 
a..~ I- t-

IDEA FROM: Aftermath and "Perimeter-Magic Polygon," Journal of Recreational Mathematics, Winter, 
1974 

Permission to use granted by Creative Publications, Inc., and Baywood Publishing Company, Inc. 
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A. 

Place first five even numbers 
in the circles to the right 
so that any three numbers in 
a line have the same sum. 

Next try problems A, B & C. 
For each problem any three 
numbers in a line must have 
the same sum. 

sum 
of 
each 
line · 

B. Use first nine even numbers so 
that the sum of each line is 30. 

C Use first seven counting numbers I D. 
• so that the sum of each line is 12. 

so that no number is connected to its 
successor, (3 must not be connected 
to2or4.) 

PLACE TH E NUMBERS 1-8 IN 

THE CIRCLES TO THE RIGHT 

SO THAT NO TWO CONSECUTIVE 

NUMBERS ARE IN CIRCLES 

CONNECTED BY Ll NES, 

F!LL THE CIRCLES TO THE 

LEFT WITH THE NUMBERS 1 
TO 16 SO THAT THE SUM OF 

EACH SIDE OF EACH SQUARE 

IS 3't 



fvlAG I C SQUARES 

A magic square is a square array of numbers 
in which the sum of the numbers in every row, 
column and diagonal is the same. 

Complete each of the following 3 x 3 magic 
squares. 

EXAMPLE 

·-

8 ··: .. 
• . =·· · . . 

• . .. 

3 5 
..... . . . . . 10 . 

'f 
.... 

2 . • · .... • . . 8 
Each sum is 

2 

Each sum ---

5 12 8 
10 8 6 2 6 

' Each sum 1s ---
Examine all six cases above. 

For each magic square write all nine 
numbers in order from smallest to 
largest. 

LJ 
Each sum is 

Which number appears in the middle of the magic 
square? 

How does the magic sum relate to the sum of the 
smallest, largest, and middle number? 

Make a magi c squa r e us i ng the first nine 
multiples of 3; of 5. 
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10 

17 10 

74 
13 78 

Each sum is ---

5 

11 7 3 

9 
Each sum is ---



MAGIC SQUARES (CONTINUED) 

HERE IS A METHOD FOR MAKING ODD-CELLED MAGIC SQUARES, 

g I' 
~ 

' 
1) PLACE THE FIRST NUMBER IN THE MIDDLE 

CELL OF THE TOP ROW, PLACE EACH SUB
SEQUENT NUMBER IN THE CELL TO THE 

3 5 7 
4 l:f 2 

CELL, 
NORTHEAST OF THE PREVIOUS CELL, 

(?') 

2) WHEN TRAVELING IN A NORTHEASTERLY DIRECTION) IF THE NEXT NUMBER 
FALLS OUTSIDE THE GRIDJ PLACE IT IN THE CELL DIRECTLY ON THE 
OPPOSITE SIDE OF THE GRID AND CONTINUE AS.BEFORE, (SEE PLACEMENT 
OF THE #2 IN THE EXAMPLE,) 

3) IF A CELL HAS BEEN PREVIOUSLY OCCUPIED) THEN PLACE THE NEW NUMBER 
DIRECTLY BELOW THE LAST CELL CO~iPLETED, (SEE PLACEMENT OF #4 IN 
THE EXAMPLE) 

4) IF THE NEXT NUMBER FALLS OUTSIDE THE GRID AT THE INTERSECTION OF 
THE NORTHEAST CORNER) PLACE THE NEXT NUMBER IN THE AVAILABLE CELL 
DIRECTLY BENEATH THE CELL AT THE N.E. CORNER. 
(SEE PLACEMENT OF #7 ABOVE,) 

THIS PROCEDURE WORKS FOR ALL ODD-CELLED 
fY1A G I c sQuAREs; 3 X 3 J 5 X 5 .I 7 X 7 .I I I I 

HERE IS A 5 X 5 MAGIC SQUARE WHICH USES THE 
FIRST 25 COUNTING NUMBERS, 

17 

23 
4 
10 

II 

2~ 

5 
b 

12 

18 

I 8 15 

7 /Jj '' 13 20 22 

1'1 21 3 

25 2 , 
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I 2 3 

1./ 5 6 7 B Cf 10 

II 12 13 14 15 16 /7 

18 ,q 20 2/ 22 23 24 

25 26 2·7 28 2Cf 30 

SELECT A 4 X 4 GRID OF 16 NUMBERS, 

SUM OF DIAGONALS: 

SUM OF FOUR CORNERS: 

SUM OF FOUR INSIDE NUMBERS: 

CAN YOU FIND OTHER COMBINATIONS OF FOUR NUMBERS WHOSE SUM IS THE 
MAGIC SUM? 

332 



THIS PUZZLE WAS CREATED 
IN 1910 BY 19-YEAR-OLD 
CLIFFORD ADAMS, 

COMPLETE THE MAGIC CUBE AT THE 
RIGHT SO THAT THE SUM OF EACH 
ROWJ EACH COLUMNJ EACH PILLAR 
AND EACH 3-DIMENSIONAL DIAGONAL 
EQUALS 42. 

USE THE NUMBERS 1-27. 

IDEA FROM: Journal of Recreational Mathematics 

Permission to use granted by Baywood Publishing Company, Inc. 

THE OBJECT OF THE PUZZLE IS TO WRITE 
THE NUMBERS 1 TO 19 IN THE CELLS SO 
THAT ANY STRAIGHT LINE OF NUMBERS 
WILL ADD TO 38, 

SOME OF THE NUMBERS ARE 
ALREADY IN PLACE, 
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Can you find a path from A to B so that the sum 
of the segments is 9? 

Write a number sentence to show your path. 

Find as many "9" paths as you can. Write 
a number sentence for each. 

Can 
sum 

Can 
sum 

you find a path 
of the segments 

you find a path 
of the segments 

/ 

from A to B so that the 
is greater than 9? 

from A to B so that the 
is less than 9? 

Label the edges of this figure so that the sum of 
one path from A to B is 10, and the sum of another 
path from A to B is 26. 

Write a number sentence showing these two paths. 

/ 
/ 

/ 

/ 

/ A._/ ___ _ 
Label the edges of this figure so that the sum of one path from A to 
B is 12, and the sum of another path is 30. Write number sentences 
showing these two paths. 

What is the sum of the longest path from A to B in this figure 
going ove r any segment twice? 

IDEA FROM: Computation and Structure, Nuffield Mathematics Project 

Permission to use granted by John Wiley and Sons, Inc. 



FATIMAJ OMAR 1 S WIFEJ SENT HIM TO THE WELL TO GET EXACTLY ONE 
LITRE OF WATER, HOWEVERJ HE HAD ONLY A 5-LITRE JUG AND A 2-LITRE JUG, 
CAN YOU HELP OMAR FIGURE OUT HOW TO GET EXACTLY 1 LITRE? 

WHICH OF THE FOLLOWING AMOUNTS OF WATER CAN HE CARRY HOME USING 
ONLY HIS 5-LITRE AND 2-LITRE JUGS? 

1 f~ 2 fJ 3 fJ 4 fJ 5 fJ 6 fJ 7 fJ 8 f 

WHAT AMOUNTS OF WATER CAN BE OBTAINED USING ONLY 3 tJ 5 fJ 

AND 11 f JUGS? 

SEE IF YOU CAN FIND THREE JUGS THAT WILL MEASURE AMOUNTS FROM 
1 LITRE TO 20 LITRES USING NO OTHER CONTAINERS! 

COULD YOU HAVE USED ONLY TWO JUGS? 
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COMMENTARY WHOLE NUMBERS: MULTIPLICATION/DIVISION 

Difficulties like those above are .not 

to be avoided. Rounding, approximations 

and practice will be needed to become 

efficient. By using lined paper to stress 

the place value in the quotient it will be 

possible to shorten the procedure by not 

"stacking" the partial quotients. Some 

students may discover by themselves that 

the trial digit can be found by a shorter 

procedure. That is, instead of thinking 

7643 + 38 they may noticethat the trial 

hundreds digit may be obtained by 7 + 3. 

200 
38)7643 38 

7600 
43 

1 
200 

38)7643 38 
7600 

43 
38 

5 remainder 

) 7 
7 

) 7 
7 

2 
6 4 3 
6 0 0 

4 3 

2 0 1 
6 4 3 
6 0 0 

4 3 
l_ ~ 

5 
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YELLOW 

ORANGE 

The name Cuisenaire and the 
color sequence of the rods are 
trademarks of the Cuisenaire 
Company of America, Inc. 

18 .. 3 

28 6 

Make 28. 

How many 
6's (dark 
green) in 28? 
What is left 
over? 

ACTIVITY CARDS - CUISENAIRE RODS - III 

2 

3 

~Ulll PL 1 CAllOH 

X 7 

X 8 

Let's multiply 4 x 6. Use dark green 4 times. 

r DARK GREEN r DARK GREEN r DARK GREEN r DARK GREEN o 
( 

10 

9 X 4 

6 X 7 

ORANGE ( ORANGE (PURPLE 0 
10 + 10 + 4 

TRY THESE: 5 x 3 = Light green 5 times 
or (yellow 3 times) 

8 X 

7 X 

4 

4 

9 X 3 

8 X 7 

24 

CR-III-1 

DIVISJ()N CP-III-2 

Make 18. 
Use as many orange 
rods as you can. 

L( ______ ~O~RAN~G=E ______ ~f ____ ~B~R~OWN~----~~ 

L 

How many 3's (light 
green) in 18? __ 
Is anything left over? 

ORANGE I 
LDARK GREEN ( DARK GREEN ( 

28 .;. 6 
TRY THESE: 

28 .. 9 40 8 

32 .. 8 43 .. 7 

LIGHT LIGHT 
GREEN GREEN 

18 .;. 3 = --

ORANGE f BROWN 

DARK GREEN L DARK GREEN L PURPLE 

r 

56 .. 8 = 36 .. 9 

83 .. 10 = 63 .. 7 

~ 
~ 
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ACTIVITY CARDS - MATHEMATICAL BALANCE - II 

To multiply 6 x 4 place 4 washers on the 6 hook on the left side of 
the scale. (Could you show 6 x 4 a different way?) 

Balance the scale using only tens and ones on the right side. 

How many lO's did you use? 

How many l's did you use? 

6 X 4 = 

Multiply ·these numbers on your balance: 

a) 4 X 7 = 
b) 3 X 6 = 
c) 9 X 2 = 
d) 7 X 8 = 
e) 6 X 7 = 
f) 8 X 8 = 

= g) 7 X 9 
MA- II -1 
MA- I I -2 

To multiply 24 x 3 place 24 on the left side of the scale 3 times. 
(24 can be made with 2 washers on the 10 hook and 1 washer on the 4 
hook.) 

Place washers on the right side to balance the arm, using only tens 
and ones. 

How many lO's did you use? 

How many l's did you use? 

24 X 3 = 

Multiply these numbers on your balance: 

a) 14 X 4 = 
b) 29 X 2 = 
c) 13 X 5 = 
d) 17 X 3 = 
e) 12 X 6 = 
f) 26 X 3 = 
g) 38 X 2 = 

351 



ACTIVITY CARDS - MATHEMATICAL BALANCE- III 

To divide 45 by 9 put 45 on the left side of the scale (4 washers on 
the 10 hook and 1 washer on the 5 hook) . 

To find out how many 9's there are in 4~ on the right side of the 
scale place washers on the 9 hook until the arm is balanced. 

How many washers did you put on the 9 hook? 

45 9 

Divide these numbers on your balance: 

a) 18 • 6 = 
b) 36 • 9 = 
c) 25 • 5 = 
d) 24 • 3 = 
e) 56 • 8 = 
f) 72 • 9 = 
g) 56 • 8 = 

MA- II I -1 
n~-III-2 

To divide 36 by 12, put 36 on the left side of the scale (3 washers on 
the 10 hook and 1 washer on the 6 hook). 

To find out how many 12's there are in 3~ on the right side of the 
scale place 12's until the arm is balanced. (12 can be made with one 
washer on the and one washer on the .) 

How many 12 's in 36? 36 -;- 12 = 
To find 25 -;- 6 put 25 on the left side, and put 6 on the right side. 

Did it balance? 

If not add washers to the 1 hook on the right until it balances. 

There are 6's in the 25 with l's leftover. 

Write the amount leftover as the r emainder (r). 

25 -;- 6 = r 

Divide these numbers on your balance: 

a) 47 -.- 6 = b) 60 • 7 = c) 52 -.- 12 = 

d) 39 • 12 = e) 86 -.- 21 = 
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ACTIVITY CARDS - BASE 10 MULTIBASE BLOCKS - IV 

MAKE FOUR GROUPS OF WOOD) EACH LIKE THE ONE ABOVE: 

COMBINE THE FOUR GROUPS AND TRADE IF POSSIBLE, 
YOU SHOULD GET THIS RESULT, 

· . . ~~~~/ ~ 
- Lt_.·Y ~~%W-y 

L_Ll__l ! •• L . .LJ 

1. 7 X 2 5. 305 X 4 

2. 25 X 2 6. 23 X 9 

3. 33 X 5 7. 275 X 4 

4. 107 X 2 g, 23 X 10 

IDEA FROM: Mu/tibase Activities, Base 10 

Permission to use granted by Creative Publications, Inc. , 353 



ACTIVITY CARDS - BASE 10 MULTIBASE BLOCKS - V 

EXAMPLE: 

354 

3 

STEP 1 - PUT LONGS IN·ro 
3 EQUAL GROUPS I 

2 LONGS 
IN EACH 
GROUP, 

1 LONG 
LEFT OVER, 

STEP 2 - TRADE IN LEFTOVER 
LONG FOR UNITS AND 
THEN PUT ALL UNITS 
INTO 3 EQUAL GROUPS, 

4 UNITS FOR 
EACH OF THE 
THREE GROUPS, 

1 UNIT LEFT OVER, 

THE ABOVE ILLUSTRATES THAT 3fl3:= 24 WITH REMAINDER OF 1, 

USE THE BLOCKS TO FIND EACH OF THE FOLLOWING, 

CD 2146 ® 311008 

® 2156 0 3[426 

® 51241 ® 411273 

@ 21517 ® 411.002 

® 31324 @ 711561 



ACTIVITY CARDS - BEANSTICKS - III 

MULTIPLICATION IN BEANSTICK SHORTHAND 

Recall beanstick shorthand: 

10 x 10 raft IJl> D 
lO-stick ~ ----

loose bean • 

To MULTIPLY 37 x 4 

(j) Show 3 7 four times 
I --------- ••••••• 

••••••• 
••••••• 
••••••• 

® Combine loose beans 1-·n_t_o_g_r_o-ups of 10. 
j.-. -;.; :i •• 
I• •• : •• ~ • I _I I 

I• •:• • •:• • 
I I I 

37 
LJi 

I• •r• • ••• • 
-~--~'i.: 
/' •• 37 @ Trade. 

------ I I. • x.___Ji ---- ----1 .. . .. ---- ----- -----i' . . :'K ·~ L.OOSE. BEANS 
..._...,.. 

®r5~~~n~-s~~c~~-i~~~ groups o#fflO. •• 

I I • • 
I - -----1 •• 
I I I_________________ •• 

f?\ __ ._ 

~ Trade. /0,.. '- \ I :: 37 
I 1 • • xJ:l 
\ / :: J4B 

-- - _.., "-..._---"-~-f.IU-"'_oR_eo_s _A_~'~_o_~EN __ s __ ~ 
USE YOUR 10 x 10 RAFTS, 10-STICKS, AND LOOSE BEill~S TO DO THESE PROBLEMS. 
Record your work. 

46 
o 

63 
x..2 

29 
xJ:l 

78 
x_3_ 

42 
X 5 

355 



ACTIVITY CARDS - BEANSTICKS - III (coNTINUED) 

GIVE A MULTIPLICATION PROBLEM) COMBINE WHERE NECESSARY (SEE EXAMPLE) 
AND GIVE THE ANSWER FOR EACH, 

I --------- --... I le •1• ••• I I 1::1: ••• 43 ••• I I I. •I• 
••• I 'r leli'e • • • I 1!1•. x.__Q -

EXAMPLE: 43 X 6 _.. 
~ 258 

0 • 21 ® 
• L4 • ••••• 
• •••••• 
• 

® ••••• ® ••• 
•• •• • • •• 
••••• x__ • •• 

••• 

® ® ••••••• 
••••• • •••••• 
••••• x__ • •••••• 

••••••• x__ 

DRAW YOUR OWN SKETCH AND FIND THE ANSWER FOR THESE, 

® 

356 

12 
x_2_ 

37 
~ 

17 
x____5. 

45 
2L2 

29 
x___£ 



ACTIVITY CARDS - BEANSTICKS - IV 

DIVISION IN BEANSTICK SHORTHAND 

Beanstick shorthand: 

10 x 10 raft • D 
10-stick ~ 

loose bean ------!~a • 

To DIVIDE 53 by 3 

(]:) Put 53 in a group to work with. /1/11 ... 
@Distribute the 10-sticks into (~.:· equal groups. 

REMAINING -.I 
• • • • • 

~Exchange remaining 10-sticks. 

• • • • • 

+ • • • 
• • • • • • • 

• • 
• 

• • • 

loose beans to the 3 equal groups. 

REMAINING --+ : 

WRITE: 

1-' STICKS IN 
' 1). EACH GROUP 
-,~\ ) JtJ i, ) 1 

', ~ 23 BEANS 
1t_ REMAINING 

USE YOUR 10-STICKS AND LOOSE BEANS TO DO THESE PROBLEMS. 
RECORD YOUR WORK. 

CD4J57 
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358 

HOW M4.NV 6-ROUPS - How /¥.NY L.EJ=r ? 
solve a division problem using the repeated subtraction method, you want 

to think of your problem this way: 

Find how 
many groups 
of 3 are in 
this pile by 
circling 3 
at a time. 

~-~. Find how many groups of 
5 by circling. 

11111111 
11111111 
11111111 
11111111 

3 A Find how many groups 
• • of 11 by circling . 

•••••••• •••••••• •••••••• •••••••• ••••• ••• •• • 

30 + 6 means how many 6's in 30. 

Circle groups of 6's until you 
have less than 6 left. 

How many groups are there? 

How many left? 

How many times 
can you subtract 
3 from 12? Do 
it here. 

--- r ---

How many times can 
you subtract 5 from 
16? Do it here. 

• - - -
r __ _ 

a. 
How many time s can 
you subtract 11 from 
59? Do it here . 

-.- r ---

Hake up some more problems of your own. 



How 

3 

5 

inTo -ialr s~:;? 

4-thin~J 3 shores 
ctrnJunt in eo.ch Sure __ 

14 ihinqsJ 4 sho.res 
Qmd.Jnt in ea.c.h ~ __ _ 

Ma.ke some p-oblemsof <pJrolJJ"\ 

IDEA FROM: The School Mathematics Project, Book A 

Permission to use granted by Cambridge University Press 
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AU 'rbU DID 
WA5 ADO 
;2. Ze.Ros 
ANO 01V10E. 

BY If.' 
YEAH! 

Now I ser 
I CAW DO 50X 

3~S2. BEcAtJSE. 
50 /S 71/E 

AS 100+2 f 
;'/Y, I 

;I I 

IDEA FROM: Retriev-0-Math 

I HAVE. A 
BEITER WAY .1 

•.. CAN YofJ SHow THE SHollr cur ? 

USE. 114E SJ.IOR..T CU'J'1S ON THESf:, • 

I. 25 )( 4, 088 -:. 5. :25 )< 5;555 :: 

2. 5o X 3 1 8 7 I -:. 6. 13,5 7Cf X 50= 

3. ~076 X 25 :: 7. 68/, 372)<25= 

l.f. 1-/G 5 X 50 = 
8. 50 X q 8 71 654,32/-:: 

Permission to use granted by Midwest Publications Co., Inc. 



GRID MULTIPliCATION WITH INTERSECTIONS 

WHEN ONE LINE CROSSES ONE LINE, THEY MAKE ONE INTERSECTION. 1 + 
I 

WHEN TWO LINES CROSS TWO LINES, THEY MAKE FOUR INTERSECTIONS. 

SINCE 1 x 1 = 1 AND 2 x 2 = 4 ARE MULTIPLICATION FACTS, WE CAN USE GRIDS 
TO FIND THE PRODUCTS OF TWO NUMBERS BY COUNTING THEIR INTERSECTIONS. 

Look both ways 
when crossingt 

6 lines crossing 6 lines 
makes 36 intersections 

WHAT IS THE FEWEST NUMBER 
OF LINES THAT WOULD MAKE: 

12 INTERSECTIONS? 

18 INTERSECTIONS? 

24 INTERSECTIONS? 

48 INTERSECTIONS? 

56 INTERSECTIONS? 

21 INTERSECTIONS? 

SOLUTION TO GRID MULTIPLICATION USING INTERSECTIONS: 

This is not the fastest 
way of finding the 
answers, but it works! 

You could make a table. 

Most Lines 
Product Fewest Lines (Without use of 1) Other Ways 

12 

24 

18 

48 

56 

21 

SOURCE: Activities with Squares for Well-Rounded Math 

Permission to use granted by Nikki Bryson Schreiner and Touch and See Educational Resources 
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rn 
-+ ~ 

/. (;;.X 7 I .. 5 'X9 

;2. Cf'X~ 3 . .3 x8 

rn 
~ t 5x// /. 7X8 

2· 6X9 3. 8x8 

rn 
.. ~ 

/. 8 X9 1. 2 x37 

2. b X8 3. 4 X 7 

rn -All ih 

.... ~ 
/. 8x~ /. b)( 7 

:2 . 7X3 

362 

Fill iN ~E. 
PttodttGts Ac.1t.OSS. 

Use. the. up A~d 
dow~ p a_oclq c.ts 

~R. A 
c.he.c.k. . 

rn 
... ~ 

1. 9x5 /. 7X~ 

2 . 2XI3 3. 8x7 

rn 
... ~ 

/. 5X7 /. 8x4 

2. 4X5 3. 5 X Jo 

rn 
... • / 9><.7 I. 

3. 

rn 
____. ~ 

I. 9x4 /. 7X5 

2. Cfx6 3. 8 x8 

rn 
--+ ~ 

/., 7 X7 I. 8x0 

;2. 8><10 3 . CfX/0 

rn 
I. /. 



JIGSAW PUZZLES 

1. Select an attractive picture about 9" x 12" to mount on an 11" x 14" 
sheet of poster board. (Calendars are a good source of colorful pictures.) 

2. Use rubber cement to do the mounting, covering the entire back surface of 
the picture. 

3. Cover the front of the picture and poster board with clear contact 
plastic. (optional) 

4. Use a paper cutter to cut the borders away neatly in four strips. so that 
they can be mounted in place on a second sheet of poster board (also 11" 
x 14") to form a frame that the picture fits into easily. You might want 
to cut an additional 1/16" from the length and width of the picture before 
proceeding. 

5. Draw lines on 
of any size. 
problems have 

the back of the picture, dividing it into identical rectangles 
Write a problem in each rectangle, making certain that no two 
the same answer. 

6. Draw the same pattern of rectangles within the frame on the second piece of 
poster board. The answers to the problems are written in these rectangles, 
according to the scheme in the illustration. 

7. 

8. 

front of 
picture 

Note matc:1. 

7xL/ ?x8 ~X6 

9x7 5x5 7x3 

7x5 7x8 6X7 

9x8 7x7 b)c:.q 

back of 
picture 

36 L/0 28 

2/ 25 b3 

4:2 56 35 

54 Ljq 72 

playing board 

,,,,, 
'10 ~a 28 - ~ -;,, '\~ 

21 25 63 

'12 56 35 

5L/ 4'1 72 

picture being 
formed 

l'nto rectangles. These are the playing cards. Cut the picture 
The framed 

poster board is the playing board. 

are held stacked in the hand problem. side.up .. When the 
The playing cards d . 1 d on 1.t p1.cture side up. 

On the Playing board, the car J.S al answer is located 

This practice activity is self-co~recti~g,d:~a~~e 
picture reveals any misplaced 
so that your students may 

d The instructions have been wrJ.tten ln ' 
car s. h h 
follow them to make puzzles for eac ot er. 

9. 
b . t'on of operations. d to any operation or com lna l Can be extende 
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Equipment: Box of Cuisenaire Rods 
Squared centimetre paper--optional 
Colored pencils or crayons--optional 

Activity: Call a rod even if a train of red rods can be 
made equal to its length. 

1. Make a train of red rods equal in length to the 
brown rod. Record by picture. Even? Yes 

2. Can you make a train of red rods equal to the length of the blue 
rod? Record by picture. Even? 

3. Do this for every color of rod. 

4. Arrange the even rods from longest to shortest. Record by picture. 

5. If two even rods are put together will the rod formed be even? 
Try several. 

The name Cuisenaire and the color sequence of the rods are trademarks of the Cuisenaire Company of America, Inc 

Equipment: Box of Cuisenaire Rods 
No Even 

Steven can 
make my 

length! 

Activity: 

Squared centimetre paper--optional 
Colored pencils or crayons--optional 

Call a rod odd if a train of red rods cannot be 
equal to its length. 

1. Can you make a train of red rods equal to the length of an 
orange rod? Odd? 

2. What colors of rods are odd? 

3. Arrange the odd rods from longest to shortest. Record by picture. 

4. If a red rod is named 2 what are good number names for each of the 
even rods? What are good number names for each of the odd rods? 

5. If two odd rods are put together will the rod formed be odd? 

6. What if an odd rod and an even rod are put together? 

364 The name-Cuisenaire and the color sequence of the rods are trademarks of the Cuisenaire Company of 
America. Inc. 



[JJ 

ODD 'N EVEN I 
(CONSTRUCTING MODELS) 

CUT OUT "GRID" NUMBERS FROM ONE TO TEN. 
DO NOT HAVE MORE THAN TWO SQUARES IN A ROW. 

NUMBER WITH ODD NUMERALS IN LOWEST LEFT SQUARE, 

EVEN NUMERALS IN LOWEST RIGHT SQUARE. 

5 

ODD 'N EVEN II 
(DISCOVERING PATTERNS) 

PLACE YOUR "GRID" NUMBERS ON TOP OF EACH OTHER 
WITH TEN ON THE BOTTOM AND ONE ON THE TOP. 

DO ALL YOUR NUMERALS SHOW? 

WHERE ARE THE ODD NUMERALS? 
WHERE ARE THE EVEN? 

Try it, 

it 's fun. 

SOURCE: Activities with Squares for Well-Rounded Math 

Permission to use granted by Nikki Bryson Schreiner and Touch and See Educational Resources 
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ODD 'N EVEN Ill ITJ 
NOW FIT YOUR "GRID" NUMBERS TOGETHER TO SHOW ADDITION. 

5 3 8 
+3 + 5 - 5 

8 -

8 5+3=8 

3 + 5 = ? 

HOW MANY DIFFERENT "ADDITIONS" CAN YOU MAKE FROM YOUR TEN NUMBERS? 

ODD 'N EVEN IV 

MAKE AN "ODD-EVEN" ADDITION TABLE . 

I~ I on E + E = 

E + 0 = 
0+0= 
0 + E = 

What does "E" stand for? 

0-E= 
E -· E = 

0-0= 
E-0= 

© Schreiner 

[]] 

-~-" ~"'"""' -

ODD 'N EVEN V []] 
SHARE YOUR "GRID" NUMBERS WITH OTHERS. 

FIT THEM TOGETHER TO SHOW MULTIPLICATION . 

EXAMPLES: 2X3=6 3X2=6 

. 2 I 

l3l ,g~ 
~::-~~..>~ - .:~ 

~1W~ ~--~ ·~ Uf 
6 2 6 ! 

IF FOUR PEOPLE SHARE " GRID" NUMBERS, HOW MANY DIFFE RENT " MULTIPLICATIONS" 
CAN YOU SHOW WITH PRODUCTS OF TEN OR LESS? 

HOW MANY WITH ANY PRODUCT? 

ODD 'N EVEN VI 

TRY MAKING AN ODD-EVEN MULTIPLICATION TABLE. 

Ill E I 0

1 

-~-

E X E = 
E X 0 = 
OXO= 
OXE= 

- · 19- · 

E -'- E = 
E -'- 0= 
0-;.0= 
0-;.E= 

If only the E's were eggs and 

the D's were olives.' 

0 

~!_~ 

© Sch reiner 

aiD 

© Schrein e1 
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F 
• 
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~ H • 

~ 
~ 

• 
E 

1. ~Vhich point A or B is on the outside 
of the curve on the left? 

To help you decide complete the table 
below by examining figure 1 and figure 2. 

ftgure1 

INSIDE. 

0 

2. ~at kind of numbers are 2, 4, 6, 8, ... ? 

3. Write a rule for using a line to tell if a point is inside or outside a 
outside a curve. 

4. ~ich point is on the outside of the curve below? 

5. Make up your own curve. Try your rule. 

IDEA FROM: Mathematics A Human Endeav~o~r __________ __. 

367 
Permission to use granted by W.H. Freeman and Company Publishers 
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MULTIPLE MAZES 

I!; 
rL_ -~-

18 90 3 0 66 9 6 28 63 35 84 56 

72 58 48 44 42 70 33 23 1 l 0 49 

12 92 54 14 60 42 98 77 7 91 

6 20 78 68 72 77 93 48 65 56 

24 64 84 3 2 3 6 14 58 95 55 2 1 

64 40 72 16 48 18 58 3 2 9 6 63 

76 86 24 60 54 54 83 29 66 45 

94 42 3 2 46 12 90 9 45 54 27 

34 58 8 62 28 81 43 74 23 99 

9 8 7 4 56 84 3 6 3 6 56 98 84 7 2 

0 

Shad..e ,·n 
aLL muLtl.ples 

of 9. 

Permission to use granted 
by Modern t!ath Materials 

SOURCE: Drilling 4 Fun 



~ On each maze move f rom Start to Fini sh us ing a pa tte r n of mul tiples . ( Yo u ma y not move d i agona l 1y . ) 
0 
c 
::0 
n Start Start m 

t:::J 
~ 
~ 

<c5 
-1::.. 

~ 
=::! 

""0 
CD 

3 
;;;· 
"' o· 
:I 

g 
c: 
~ 

<C ..... 
"' :I 
S" 
a. 

~ 
s: 
0 
a. 
CD ..... 
:I 

s: 
"' .... 
:I"" 

s: 
"' S" 
::::!. 

"' Ci) 

w 
0> 
(.0 

4 

7 

10 

23 

30 

39 

45 

42 

Start 

9 

18 

27 

36 

44 

108 

1 1 7 

8 l 1 15 

12 16 34 

15 20 26 

28 24 29 

32 43 47 

36 40 44 

41 43 49 

46 47 53 

17 26 35 

28 37 46 

26 35 54 

45 54 63 

53 62 72 

99 90 81 

107 98 89 

23 7 1 75 78 6 

69 68 72 76 12 

61 64 77 so 18 

63 60 82 84 23 

55 56 85 88 28 

48 52 55 92 34 

5 1 58 91 96 42 

59 62 95 lOOj 48 

Finish 
Sta r t 

43 52 60 69 7 

55 216 23 1 242 13 

72 204 223 224 20 

7 1 207 216 225 27 

90 198 219 234 34 

89 189 190 243 29 

90 180 188 25 2 35 

10 15 59 66 

16 22 28 60 

24 30 38 54 

29 36 42 48 

40 41 49 56 

46 13 2 12 6 120 

54 13 8 130 13 2 

58 144 15 0 15 6 

14 2 1 35 56 

42 28 35 42 

35 37 41 28 

34 4 1 119 1 12 

176 125 126 11 8 

170 139 13 3 141 

161 148 140 147 
--· -

72 78 

65 84 

59 90 

55 96 

54 102 

114 108 

116 104 

162 168 

56 63 

49 55 

119 89 

105 98 

175 9 1 

148 168 

154 16 1 

83 
I 

87 
I 

95 

92 

106 

110 

11 6 

174 
F i nis h 

70 

77 

84 

9 1 

97 

175 

182 

3 
c: 
I 
--! ....... 
-o 
I rn 
"-"<" 
:i= 
N 
rn 
(/) 

r--
() 
0 
z 
--1 -z 
c: 
m 
t:l 
............. 
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MULTIPLE DESIGNS 

TO MAKE DESIGNS IN THE CIRCLES BELOW: 
1) WRITE THE FIRST TEN MULTIPLES OF THE 

CENTER NUMBER OF A CIRCLE. 
2) CONNECT THE UNITS DIGITS OF THESE 

MULTIPLES IN ORDER, 
EXAMPLE: CIRCLE 6 
MULTIPLES: 

6 12 
T T 

I 8 2 Lf 30 36 4 2 !.18 54 6 o 
TTTTTTIT 

ON ANOTHER PIECE OF PAPER TRY MAKING STARS IN 

CIRCLES WITH CENTER NUMBERS: 8J 9J lOJ llJ ETC, 

IDEA FROM: Aftermath, Volume 3 

Permission to use granted by Creative Publications, Inc 



MISS FACTOR 

Understandings Needed 
Multiplication and division facts to the product of 81 - or - how to find the missing factor when given 
one factor and a product. 

Players 
Two to four 

Equipment 

Rules 

20 product cardi 
81, 72, 64, 63, 56, 54,49,48,45,42,40, 36, 35, 32, 28, 27, 24, 24, 21,36 

40 factor cards 
8 nines, 8 eights, 8 sevens, 6 sixes, 3 fives, 4 fours, and 3 threes 

1. Draw card from product deck. Highest card is dealer and plays first. 
2. Place "product" cards in center with one card turned up. 
3. Deal seven cards to each player. As long as factor cards last, players replace any cards used, keeping seven in 

hand at all times. 
4 . Players make 'books' with two factors and one product card either by having the factors in hand or having 

one factor in hand and asking for and receiving other factor from another player. 
5. Play moves when player can't make top product. 
6. Players may only make one 'book' per turn. 
7. If no player can make the turned up product, a new product is turned over and play continues. 
8 . Winner is player with most books after all cards are played . 

SAMPLE GAME: 
Th is player has already made combinations of factors and products for numbers 72 and 36. Number 24 is now 
up . The player may ask for a 6 to go with his 4 or an 8 to go with his 3, unless one of these combinations has 
already been made by another player. 

IDEA FROM: More Games and Aids for Teaching Math 

Permission to use granted by Nikki Bryson Schreiner and Touch and See Educational Resources 
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FIND THE PRIME FACTORIZATION OF 
THESE NUMBERS. RECORD YOUR ANSWERS 
IN THE TABLE BELOW, 
TO PUT SOME OF THE NUMBERS INTO 
HEXAGONS YOURSELF. 

21:. 

5S: 

1.12: 

28: 

'1.'·1 = 
~~~= 

L/8= 
72: 
32: 

21= 
35:: 
,,-=-

A---

. IDEA FROM: Aftermath, Volume 1 & 2 

372 Permission to use granted by Creative Publications, Inc. 



THE ODD NUMBER NAMES) ONE THROUGH NINETEEN) ARE 
HIDDEN IN THIS PUZZLE, THE WORDS GO IN THESE 

DIRECTIONS: •• 

SKESTNE 
EONEHIL 
VHBVINE 
EJLEREV 
NMGNTTE 
FIFTEEN 
THREEEI AEFIFTYSE 
FIVENNF JINQILHIB 
CNINEAJ TGTTENUXH 

WHS EVE NT Y 
ETSKRMDYP 
NYGTHIRTY 
TOCNINETY 
Y FORTY D D F 

THE MULTIPLES OF TEN) TEN THROUGH ONE HUNDRED) ARE 
HIDDEN IN THIS PUZZLE, THE WORDS GO IN THESE 
DIRECTIONS: •• 

IDEA FROM: Where's the Word? Book 1 

Permission to use granted by The Math Group, Inc. 373 



EQUIPMENT: HUNDREDS BOARD 
NUMBER TILES 1 TO 100 

ACTIVITY: PUT THE NUMBERS IN ORDER ON THE BOARD, 
COMPLETE THESE CHARTS, FIND HOW MANY NUMBERS OF 
EACH SET ARE ON THE HUNDREDS' BOARD, 

TYPE. CF NLMBE.R 

JO 

MULnPLES OF 5 

tt\ULTIP!.ES OF 3 
J\\UL11PLE.S 01= 6 
"PRIMES 

374 

AHD pUr IN -n£ 

BLANK 
SPACES 

TYPE OF NUMBER 
HAS ONE S AS A Dl&IT 

HA5 ONE 3 AS A DIG-IT 

HAS ONE 0 AS A 016-tT 

SUM OF 01Gf1S IS 7 
ON A 1)JAGONAL. 0 



IDEA FROM: Aftermath, Volume 3 
375 
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S~bJ A R E DEAL 
R U 

MATERIALS: EACH STUDENT WILL NEED 100 
A) 1" CERAMIC TILES~ 

OR B) CUBES (1"~ OR 1 CM~ OR 2 CM)~ 
OR C) SMALL SQUARES CUT FROM TAGBOARD 

USING THE TILES~ MAKE THE 
SMALLEST SQUARE YOU CAN. 
HOW MANY TILES DID YOU USE? 
MAKE THE NEXT SMALLEST SQUARE. 
HOW MANY TILES ARE THERE ON 
ONE SIDE OF THIS SQUARE? 
HOW MANY TILES DID YOU USE? 

THE INFORMATION ABOUT THESE TWO 
SQUARES HAS BEEN PLACED IN THE 
TABLE TO THE RIGHT. 
FIND THE NEXT SMALLEST SQUARE YOU 
CAN MAKE WITH YOUR TILES. 
PLACE THE INFORMATION ABOUT THIS 
SQUARE IN THE TABLE. 

0 

D 

EE 

CONTINUE MAKING SQUARES AND FILLING IN THE TABLE UNTIL YOU FIND THE 
TEN SMALLEST SQUARES. 
THE NUMBERS IN THE RIGHT-HAND COLUMN OF YOUR TABLE ARE CALLED SQUARE 
NUMBERS. WHY? 
FIND THE NEXT TEN SQUARE NUMBERS. 
FIND THE 25TH SQUARE NUMBER ___ _ 

30TH SQUARE NUMBER ___ _ 
50TH SQUARE NUMBER ___ _ 

WHAT IS AN EASY WAY TO FIND A SQUARE NUMBER? 
EXPLAIN HOW YOU WOULD FIND THE MILLIONTH SQUARE NUMBER. 
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2 
Can you compute 23 (or 23 x 23) in your head? Farmer Fred "squares" in his 
head by picturing fences in his field. 

2 
Here is how he does 23 . 

He pictures fences as shown and adds up the areas of each field. 

FIELD A 

LIOO 

Try Farmer Fred's method 
to find these "squares." 

1) 312 5) 482 

2) 52 2 6) 672 

3) 36 2 7) 812 

4) 472 8) 99 2 

IDEA FROM: Number Power 

Permission to use granted by Oakland County Mathematics Project ' 

400 
60 
60 

+ 9 
529 

Here is a CHART of 
Farmer Fred's method: 

X 2.0 3 

3 bD 

400 + 60 + 60 + 9 529 
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ATTENsroN 
DO THESE MULTIPLICATIONS, 

152 = 15 X 15 = 
252 = 25 X 25 = 
352 = 
452 = 
352 = 

DO YOU SEE A PATTERN? 

NOW DO THESE MULTIPLICATIONS, 

14 X 16 = 
22 X 28 = 

31 X 39 = 
43 X 47 = 
55 X 55 = 

DO YOU SEE A PATTERN? 

FOR WHICH OF THESE WILL THE PATTERN WORK? 

31 X 39 = 
32 X 37 = 
33 X 37 = 

DESCRIBE THE PATTERN, 

34 X 31 = 
34 X 36 = 
36 X 33 = 

USE THE PATTERN TO DO THESE MULTIPLICATIONS, 

378 

32 X 38 = 
61 X 69 = 
12 X 18 = 

45 X 45 = 
77 X 73 = 
58 X 52 = 



MULTIPLE DIFFERENCES 

IS THERE A PATTERN HERE? 
WHICH IS GREATER? 7 X 7 OR 6 X 8? __ BY HOW MUCH? --

CAN 
YOU 

GUESS? 

CAN YOU TELL A QUICK WAY 
TO FIND 19 X 21? 

USE THIS IDEA TO FIND THE FOLLOWING ANSWERS. 

1. 39 X 41 2. 79 X 81 3. 299 X 301 

THESE DIAGRAMS HELP EXPLAIN WHY THIS WORKS, 

(3X3) - (2Xl.t) =I 

SHOW (6 X 6) - (5 X 7) = 1. 

4. 8999 X 9001 

(3 X 5) =I 

IDEA FROM: Mathex, Junior-Operations and Problem Solving 

Permission to use granted by Encyclopaedia Britannica Publications Ltd. 379 



MULTIPLE DIFFERENCES (coNTINUED) 

TRY THIS WITH ARE THE DIFFERENCES THE SAME? WHAT SEQUENCES DO 
THE DIFFERENCES MAKE? REPEAT FOR 7 X 7~ 8 X 81 AND 9 X 9, 

THIS DIAGRAM SHOULD HELP EXPLAIN WHAT IS HAPPENING, 
TRY MAKING YOUR OWN DIAGRAMS OUT OF SQUARED PAPER, 

(bX6) - (3XGf) 

IDEA FROM: Mathex, Junior-Operations and Problem Solving 

380 Permission to use !lranted by Encyclopaedia Britannica Publications Ltd. 



1. 9 X 22 
2. 9 X 37 

1, 1.2 X 16 
2. 12 X 74 

1, 7 X 

2. 6 X 

1, 9 X 17 
3, 9 X 97 

1. 12 X 14 
3. 12-x 24 

1. 5 X 
3. 9 X 42 

1, 11 X 33 
2, 11 X 42 

1. 15 X 19 
2, 14 X 25 

1. 9 X 

2. 11 X 

IDEA FROM: Aftermath. Volume 1 

Permission to use granted by Creative Publications, Inc. 

1, 11 X 34 
3, 11 X 32 

l, 13 X 21 
3, 10 X 57 

1. 13 X 
3, 7 X 
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COMPLETE: L}3 X 159 = ___ _ 

WHICH OF THE DIGITS 1; 2J 3J 4J 5} GJ 7J 8J 9 APPEAR IN 
THE FACTORS OR THE PRODUCT? 

COMPUTE: 12 X 483 = ____ , WHICH DIGITS APPEAR THIS TIME? 

CIRCLE THE PAIRS BELOW WHICH GIVE ALL THE DIGITS LIKE 
THE TWO EXAMPLES ABOVE, 

3/9 X 52. 18 )\2Cf7 

:28 )c. 157 

71 X4~3 
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There a r e 20 of these railroad cars in 
this train. How many autos are there 
altogether : 

How many cans a l toget her : --

~ ' JJ \/.~\ \~ I 
~I 

In one day ,the r e 
are 1440 minutes 
(24x60 ~ 1440) 

How many minutes 
are there i n a 
year (365 days) 

Got ham City bought 16 police ca rs that cost 

$2419 each. How much d id the 16 cars cost 

altogether' 

How many pi lls are in the bottle? 

H ow many feet of p ipe? 

How many stamps does it take to 
fill a book? 

60i®t 
About how far has he dr ive n? 

Each of these boxes 
weighs the same amount. 

How much 
month ? 

If srA~T22oMIL[~' --~-----,~~ Exactly 5 ho urs later 

~,..__ ~1 

How m uch 

cost? 

How much 

pay? 

-

J{. ~~ -<Z!!!!}jjj 
~- ~ ~ ~ --::::!1~ &~~.-,-'-~ 

=---------= - - "' 61 

About how many 

miles d id he trave l 

ea ch hour? 

~v-· ..... ---=-



II 

Cut out the pieces 
match each division 
will form a large 4 

and give 
problem 

them to 
to its 

x 4 square. 

the students 
answer. When 

with directions to 
completed, the puzzle 

Easier puzzles can be 3 x 3, harder ones 5 x 5. The puzzles can vary 
from basic operations--one kind, or mixed, to operations on fractions, 
decimals 
cut off. 
them 

etc. The puzzle is more difficult if the outside border is 
Students can make their own puzzles, cut them out and give 

to a friend to put together. 
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START ON ANY OUTSIDE NUMBER, 
KEEP DOUBLING THE NUMBER, 
FOLLOW THE PATH OF 
THE UNITS' DIGITS, 

START ON 
ANY OUTSIDE 
NUMBER. KEEP 
MULTIPLYING BY 7. 
WHAT HAPPENS TO THE UNITS' 
DIGITS? 
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START ON ANY OUTSIDE NUMBER, 
KEEP MULTIPLYING BY THREE, 
FOLLOW THE PATH OF THE UNITS' 

DIGITS, 
AMAZING? 

WHAT HAPPENS 
TO THE UNITS' DIGITS 

WHEN MULTIPLYING BY 
8? BY 9? 
CAN YOU FIND MORE 
PATTERNS? 



PERSISTENT NUMBERS 

LOOK FOR A PATTERN IN THESE EXAMPLES: 

IF YOU HAVE DISCOVERED THE RULE FOR THESE EXAMPLES) YOU SHOULD BE 
ABLE TO COMPLETE THE FOLLOWING SEQUENCES, (HINT: THINK MULTIPLICATION,) 

THE ABOVE PATTERNS WERE COMPLETED BY COMPUTING PRODUCTS OF THE DIGITS 
OF ONE NUMBER TO FIND THE NUMBER TO ITS RIGHT. THE NUMBER OF ARROWS 
REQUIRED TO OBTAIN A SINGLE-DIGIT NUMBER IS CALLED THE PERSISTENCE OF 
THE Nur~BER. cqq ")Est "3E 8 ~PERSISTENCE (NUMBER OF ARROWS) = 2 

FIND THE PERSISTENCE OF EACH OF THE FOLLOWING NUMBERS ON A SEPARATE 
PIECE OF PAPER. (HINT: YOUR ANSWER SHOULD FORM TWO FAMOUS DATES,) 

1. A) 91 B) 77 
2. A) 321 B) 68889 

c) 26888999 
c) 839844 

D) 25 
D) 6788 

TWO VERY PERSISTENT NUMB ERS ARE 3)778)838)999 AND 277J777J788J888J999. 
ARE YOU PERSISTENT ENOUGH TO FIND THEIR PERSISTENCE? MAYBE YOU CAN 
FIND A HAND CALCULATOR TO HELP YOU, 

IDEA FROM: "The Persistence of a Number," Journal of Recreational Mathematics, Spring, 1973 387 

Permission to use granted by Baywood Publishing Company, Inc. 
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PERSISTENT NUMBERS (coNTINUED) 

THE TWO-DIGIT NUMBERS lOJ 20J 30J I I OJ 90 ALL HAVE PERSISTENCE 1. 
CAN YOU FIND ANY OTHER TWO-DIGIT NUMBERS WITH PERSISTENCE 1? WHAT 
ABOUT TWO-DIGIT NUMBERS WITH PERSISTENCE 2? HOW ABOUT WITH PERSISTENCE 

3 OR 4? 
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IN THE FOLLOWING TABLE COLOR: 

10 

20 

~0 

40 

50 

GO 

70 

80 
qo 

ALL NUMBERS WITH PERSISTENCE lJ 
ALL NUMBERS WITH PERSISTENCE 2J 

ALL NUMBERS WITH PERSISTENCE 3J 

ALL NUMBERS WITH PERSISTENCE 4J 

II I~ I~ I# 15 16 

21 22 23 21./ 25 26 

31 32. 33 3Lf 35 3b 

L/1 4'1. ' 1./3 I./I/ 45 46 

51 52 53 5'1 55 ~ 

6/ bZ b3 {:,4 65 66 

11 72 73 71./ 75 76 

81 82 83 81./ 8~ 86 

ql Cf2 Cf3 'Ill C/5 Cf6 

17 18 

27 28 

37 38 

41 48 

57 S8 

'7 b8 

77 78 
87 88 

'17 Cf8 

WHAT ARE SOME INTERESTING PATTERNS IN THIS TABLE? 

I 'I 

2.~ 

3q 

Llq 

5q 

bq 

1'1 

8Gf 

CfCf 

IDEA FROM: "The Persistence of a Number," Journal of Recreational Mathematics, Spring, 1973 

Permission to use granted by Baywood Publishing Company, Inc. 



1. Can you find a path from A to B so that the 
product of the segments is 60? 

2. Write a number sentence to show your path. 

3. Find as many "60" paths as you can. Write 
a number sentence for each. 

4. Can you find a path from A to B so that 
the product of the segments is greater than 60? 

5. Can you find a path from A to B so that 
the product of the segments is less than 60? 

Label the edges of this figure so that 
the product of one path from A to B is 30 
and the product of another path from A to 
B is 120. 

Write a sentence showing these two paths. 

A 
Label t he edges of this figure so that the product of one 
is 12 and the product of another path from A to B is 108. 
showing t hese 2 paths. 

t he product of t he l onge st pa th from A to B i n 
going ove r any segmen t t wice? 

path from A to B 
Write a sentence 

IDEA FROM : Computation and Structure, Nuffield Mathematics Project 

Permission to use granted by John Wiley and Sons, Inc. 

--------------------------------------------- ----
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I. 

3. 

4. 

390 

Look for a pattern as you do 
these multiplications. 

1089 X 1 = 
1089 X 2 = 
1089 X 3 = 
1089 X 4 = 
1089 X 5 = 
1089 X 6 = 
1089 X 7 = 
1089 X 8 = 
1089 X 9 = 

2. 

Look for a pattern as you do 
these multiplications. 

10989 X 9 = 

10989 X 8 = 

10989 X 7 = 

10989 X 6 = 

10989 X 5 = 

10989 X 4 = 

10989 X 3 = 

10989 X 2 = 

10989 X 1 = 

Investigate 109989 and 1099989 

Look for a pattern. 

12 
X 9 

123 
X 9 

1234 
X 9 

Experiment with a multiplier of 99. 

12 X 13 = 156 

Subtract 5 12 13 

X 9 X 9 

from each + + number 

Subtract 5 7 8 ~15_/_ --~~~(7 + 8) 

f rom each ~ ~ 
number 2 3 --~~~(2 X 3) = 6 

Will this procedure work for other pairs of numbers? 

15 6 



28 
X 41 

82 
X 14 

Can you see 

64 
X 23 

46 
X 32 

(28,41) are called reversal pairs? 

Which of the following are reversal pairs? 

(83,36) (57' 32) (53,23) 

(42' 36) (93,26) 

Find as many more reversal pairs as you can. 

For the very BRAVE: See if you can find 
all the reversal pairs below. (Hint: 
There are at least six!) 

IDEA FROM: "Reversal Products," Journal of Recreational Mathematics, Spring, 1973 

Permission t o use granted by Baywood Publishing Company, Inc. 
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PAIR, 

6446 
X 2332 

TRY TO FIND A 
REVERSAL-LIKE 
PAIR USING 
(28)41) 

OKJ~ 

NOW LET'S TRY 
6446 X 2332, 

IS IT EQUAL TO 
4664 X 3223? 

OHJ I SEE, 
WE CAN SAY THAT 

(4664) 3223) IS A 
REVERSAL-LIKE PAIR 
SINCE 4664 X 3223 

EQUALS 6446 X 
2332. 

WE REVERSE 
THE DIGITS 

IN PAIRS, 

CAN YOU FIND MORE REVERSAL-LIKE PAIRS? FOR 
EXAMPLE) IS (84)36) A REVERSAL PAIR? IS 
8448 X 3663 = 4884 X 6336? FIND AT LEAST 
FIVE MORE REVERSAL-LIKE PAIRS, BE SURE TO 
CHECK THAT YOUR PAIRS ARE REVERSAL-LIKE, 

392 IDEA FROM: "Reversal Products," Journal of Recreational Mathematics, Spring, 1973 

Permission to use granted by Baywood Publishing Company, Inc. 



2B+7==1(3 
OR DO ~ 8E/.JE.IIE. 711/S NONSEJVCE. ? 

DO YOU AGREE 
WITH THIS 
DIVISION? 

1 
7)28 
~ 
21 

SEVEN WON'T GO INTO 
2J BUT IT WILL GO 
INTO 8 ONE TIME, 

EVERYONE KNOWS 7 
GOES INTO 21 THREE 
TIMES, 

ONE WAY TO 
CHECK A DIVISION 
PROBLEM IS TO 
MULTIPLY, 

BUT MULTIPLICATION 
IS JUST REPEATED 
ADDITION, 

IF 28 7 7 = 13 
THEN 

7 X 13 = 28 

MULTIPLICATION CHECK: 

13 
u 

21 ..-7 TIMES 3 = 21 
___l.. 7 TIMES 1 = 7 

28 

22--+(D 3 
23--+1 3 
24-+1 3 
25---+1 3 
26---+1 3 
27---+1 3 
®----:1 3 

121 

CAN YOU FIND OTHER EXAMPLES 
LIKE THIS? 

7 TIMES 
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Can you find 349731 x 532 on your 
calculator? Atlas only has a 6 
digit display on his calculator so 
so he has to s - t - r - e - t - c - h 
his calculator. 

Multiply 
349731 X 532 

Answer: 
349731 X 532 
186056892 

Here's how. 

Think: 
(349000 + 731) X 532 

Write 
185668000 + 388892 

Can you s - t - r - e - t - c - h your calculator to find these products? 

1. 596712 X 185 5. 47932 X 8916 

2. 617842 X 342 6. 2345 X 98765 

3. 487315 X 359 7. 4512 X 87654 

4. 564127 X 415 8. 51326 X 62315 
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Zx3 GOOD TIMES 

MATERIALS:. 10 small index cards--each with a different digit written on it. 

OBJECT: To get the largest product. 

PROCEDURE: 

EXAMPLE: 
~ ~t II 

.lOWn 

3rd If 
shown 

~ 

1. 

2. 

3. 

4. 

Have each student copy the diagram 
at the right on a piece of paper. 

X 
Shuffle the 10 digit cards and then show the student one at a 
time until 5 cards have been shown. 
As each number is shown st~dent places it in the diagram. Once 
a number is placed in the diagram it may not be changed. 
When all 5 numbers are placed, students do the indicated multi-
plication. 

5. After the students have worked the problem you might ask, 
who got over 1000? • • . 2000? • • • 4000? 

until the winner is determined. 
6. Put the winning problem on the board for the class to see (and 

as a check). 

Player A Player B 
2nd II 
shown A B 

3 3 _§_.A__ __ _L --- ---
X x __ [ID x __ X 8 -- --

A A A 

8 3 0 8 3 0 8 3 0 --- --- ---4th II x2.._ 5th If 
XL.E:... X-- shown shown 

B ~ B ~ B 

3 5 3 .2 s 3 --- --- ---x.i-..2.. X..!...sL xl!....2.. 
Player A wins. 

EXTENSIONS: 1. Have everyone use the 5 digits not shown and come up with the 
highest product. 

2. Find the lowest product. 
3. Find product closest to 10,000. 
4. Use a similar game with addition, subtraction or division. 
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•••••• lliE YOUN& GENlUS ••••••••••• .w 
Calculate: 

• • • • • • 

• • • • • • • • • • 
II 

• 
II 

1 + 2 = 

1 + 2 + 3 = 

1+2+3+4= 

1 + 2 + 3 + 4 + 5 = 

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

Do you see a pattern? Explain • 

When the world's greatest mathematician, 
C. F. Gauss, was a young boy, he was 
asked to add the first hundred numbers. 
Here's his surprising solution • 

1+ 2+ 3+ 
+ 100 + 99 + 98 + 

101 + 101 + 101 + 

. . + 98 + 99 + 100 

.. + 3+ 2+ 1 
. + 101 + 101 + 101 

101 added 100 times or 

100 X 101 

But I must divide this product by two. 
(Why?) Therefore, 
1 + 2 + 3 + . . . + 99 + 100 = 100 X 101 

2 
or 5050. 

I 

2 X 3 = 

3 X 4 = 

4 X 5 = 

5 X 6 = 

6 X 7 = 

II 

• 
II 

II 

• 
II 

• •••••••• • Predict the following sums using 
II Gauss' method. II 
• 1+2+3+ .. +8+9= • 

1 + 2 + 3 + . . + 16 + 17 = 
II 1 + 2 + 3 + . . + 29 + 3o = __ 11 
II Add and check your answers. How II 

were your predictions? 

II 
What is 1 + 2 + . . . + 49 + 50 

II equal to? • • • ••••••••• II lf CHALLENGE.: 11 

II II 
II See if you can find sums using II 

young Gauss' method. 

• 4 + 5 + . . . + 49 + 50 • 
7 + 9 + 11 + 13 + 15 + 17 = --

• 1 + 5 + . + 97 + 101 = • 
1 + 2 + . + 199 + 200 = --

• 5 + 7 + . + 15 + 17 = • 
76 + 78 + + 272 + 274 = • • • • • • 

111111111111111111111111111111111111111111. 
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THE YOUNG GENIUS (CONTINUED) 

Gauss' method works for any sequence of whole numbers which forms an 
arithmetic progression, i.e., where the interval between any two consecutive 
terms of the sequence is the same. 

Example: 2 + 5 + 8 + 11 + 14 --consecutive terms are 3 apart. 

Below is an example of how to use the method to find sums of arithmetic 
progressions. 

2 + 5 + 8 + 11 + 14 
+ 14 + 11 + 8 + 5 + 2 

16 + 16 + 16 + 16 + 16 

5 summands 

5 X 16 = 80; 80 2 = 40 

Observe: 
2 + 14 = 16 
(sum of first and last terms) 

(sum of sequence) 

How about 2 + 5 + 8 + ... + 98? 

2 + 5 + 8 + 
98 + 95 + 92 + 

100 + 100 + 100 + 

+ 98 
+ 2 
+ 100 

How many summands? 

To find how many terms are in the sequence: 

Subtract first term from last term: (98 - 2 96) 
Divide by the common interval: (96 ~ 3 = 32) 
Add 1: (32 + 1 = 33) 

There are 33 terms in the last example, so 

33 x 100 = 3300; 3300 ~ 2 = 1650 (sum of sequences) 

Here is another example: 

3 + 8 + 13 + 18 + . . . + 118 

3 + 118 

118 - 3 115; 

24 X 121 
2 

121 (sum of first and last terms) 

115 • 5 = 23; 23 + 1 = 24 (number of terms) 

12 x 121 = 1452 (sum of sequence) 
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Gauss' method of finding certain sums can be used to find what are called 
"sum numbers." 

What do you notice? 

Some of the following are sum numbers. Can you find them? 

R 

T 

s 

I 

A 

G 

H 

585910 = (1 + 2 + 
(1 + 2 + 

1201545 (1 + 2 + 

(1 + 2 + 
758970 (1 + 2 + 

(1 + 2 + 

+ 584 + 585) 

+ 909 + 910) 

+ 119 + 120) = 

+ 1544 + 1545) 

+ 757 + 758) 

+ 969 + 970) 

1999001 (1 + 2 + ... + 1998 + 1999) 

------~AD~D~I --•~--------

--~~A~DD~f--~•-------

-----~A~DD~I--•~------
1 = _____________ .;_N:J=-.;;;D_1-I ---~~·-----

(1 + 2 + ... + 38 + 39) = ------------

____ A~D_D~I--·•-------
39278 

(_+ + ... + +_) 

1909L.l5 (1 + 2 + ... + 1908 + 1909) 

(_+_+ ... +_+_) ADD ..... , _..,. ___ _ 

61549231 (_ + + + + 6159) 

(_+ + + +_) ADDJ~-----·----

If you correctly unscramble the letters next to the sum 
numbers, you'll know that you're correct. 

IDEA FROM: "Sum Numbers," Journal of Recreational Mathematics, Summer, 1973 

Permission to use granted by Baywood Publishing Companv. Inc. _ 
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MAKE A 2 APPEAR IN THE DISPLAY, 
MAKE ALL ZEROS APPEAR IN THE DISPLAY, 
WHAT DOES THE "c" BUTTON DO? 
ADD 12 AND 72 ON THE CALCULATOR, 
WHAT IS THE LARGEST NUMBER YOU CAN SHOW ON THE CALCULATOR? 
ADD 792 + 792 + 792. WHAT IS YOUR ANSWER? 
DO 792 + 792 + 792 AS A MULTIPLICATION PROBLEM. 
DO 192 + 192 + 192 + 192 + 192 AS A MULTIPLICATION PROBLEM. 
FIND THE ANSWER TO 978 X 796. 
WORK THE FOLLOWING PROBLEM TWO DIFFERENT WAYS ON THE CALCULATOR. 

(274 + 184) X 492 
FIND THE ANSWER TO THE SUBTRACTION PROBLEM 3975 - 2886. 
HOW MANY TIMES CAN YOU SUBTRACT 28 FROM 168? 
DIVIDE 45 BY 15. 
SUBTRACT 15 FROM 45 AS MANY TIMES AS POSSIBLE. HOW MANY? 
DID YOU GET THE SAME ANSWER FOR THE LAST TWO PROBLEMS? 
DIVIDE 486 BY 54. 
DIVIDE 9583 BY 63, 
MAKE UP A DIVISION PROBLEM OF YOUR OWN AND WORK IT, 
MAKE UP A MULTIPLICATION PROBLEM OF YOUR OWN AND WORK IT, 
WORK THE FOLLOWING PROBLEM ON THE CALCULATOR, (265 X 75) + 3, 
MAKE UP SOME PROBLEMS AND WORK THEM, 

IDEA FROM: Mathematics Laboratory Handbook for the Junior High School, San Diego City Schools 

Permission to use granted by San Diego City Schools 
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CAL.CUL.ATOR 
CAPERS 

TAKE YOUR 
AGE AT 
YOUR LAST 
BIRTHDAY 
(IN YEARS) 
AND FIGURE ON 
THE CALCULATOR 
THE FOLLOWING 
INFORMATION, 

1. THE NUMBER 
2. THE NUMBER 

OF 
OF 

3, THE NUMBER OF 
4. THE NUMBER OF 
5. THE NUMBER OF 
6, THE NUMBER OF 

:IT. 

MONTHS YOU'VE BEEN ALIVE 
WEEKS YOU'VE BEEN ALIVE 
DAYS YOU'VE BEEN ALIVE 
HOURS YOU'VE BEEN ALIVE 
MINUTES YOU'VE BEEN ALIVE 
SECONDS YOU'VE BEEN ALIVE 

IF YOU WERE 34 YEARS OLD AT YOUR LAST BIRTHDAY HOW MANY HOURS WOULD 
YOU HAVE LIVED? 

IF YOU LIVE TO BE EXACTLY 90 YEARS OLD HOW MANY DAYS WILL YOU HAVE 
LIVED? 

IF A DOG LIVES TO BE 16 YEARS OLD BY OUR CALENDAR AND EACH OF OUR YEARS 
IS EQUAL TO 7 DOG YEARS HOW MANY DOG HOURS WOULD THE DOG HAVE LIVED? 

CAN YOU THINK OF SOME MORE INTERESTING IDEAS YOU'D LIKE TO EXPLORE 
ON THE CALCULATOR? 
WRITE YOUR PROBLEMS AND SOLUTIONS HERE: 

410 
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I. Answer Only Please - Place a series of problems on the board one at a time. 
Encourage students to look for a short way, then write only the answer to 
the problem. 

Examples: 5 x 22 = (5 x 2) x 11 = 10 x 11 = 110 

(53 X 114) - (53 X 104) = 53 X 10 = 530 

11 + 12 + 13 + 17 + 18 + 19 = 30 + 30 + 30 90 

~ 

More Problems: 

46 X 5 

(282 + 175) (262 + 165) 

24 X 7 + 26 X 7 = 
25 X 8 X 4 X 7 = 
18 X 53 X 145 X 119 X 1347 X 0 = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10 

2 + 4 + 6 + 8 + 10 + 12 + 14 + 16 + 18 (2 X 7) + (3 X 7J + (4 X 7) + (5 X 7) + 
(6 X 7) 

These are all problems which can be done mentally by using properties such 
as commutative, associative and distributive. 

II. How Quick Are You? - Place a. series of sentences on the board one at a time. 
Instruct students to answer true or false to each statement as quickly as 
they can. They should do any necessary calculations mentally. 

Examples: 

7 2 2 7 

2 + 3 + 4 4 + 3 + 2 

5 (4 - 3) (5 - 4) - 3 

40 + 80 = 80 + 40 

2 + (3 X 4) = (2 + 3) X 4 

18 X 3 X 4 = 18 X 12 

793 X 1543 = 1543 X 793 

12 X (4 + 2) = (12 X 4) + 2 

417 X 24 = (417 X 20) + (417 X 5) 

18 X (2 - 1) = (18 X 2) - 1 

7 X 0 X 8 = 56 

385 X 30 = (400 X 30) - (15 X 30) 

This activity may be viewed as asking students whether such properties as 
commutative, associative, and distributive are being used correctly . 
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BACKWARDS 
~ 

FQR\NARDS 
START 

FINISH I 
12 I 13 I f'f 50 I 6 7 

Needed: 
2 dice 
Each with 
0, 2, 3, 4, 
5, 6 
Game board 

2-4 players 

-
LJq 2 
-
48 3 
~ 

LJ7 46 
I -

44 I L/5 
-
L/3 42 

L/0 Lfl 
-

-
5 8 II 16 15 

4 Cf ,Jo 17 18 
-

BACKW'ARDS 20 l'l 

FOR~ARDS 
~ 

21 22 
-

35 134 2Cf 28 23 
-

36 33 30 27 2Lf 
-

3q 1 38 I 37 32 I 31 2b 125 

412 

Rules: High roll of one die determines first player. Play moves to the left. 
Markers go on space #1 to start. Each player rolls both dice, multiplies the 
numbers shown, then subtracts the larger number from the product. (If doubles, 
subtract one of the numbers from the product.) The resulting difference is 
the number of spaces the player can move on the board. 

Example: Player rolls 2 and 4 2 X 4 8 8 - 4 4 

Player rolls 0 and 3 0 X 3 0 0 3 -3 

No player has to move any farther than the starting space, #1. 

Winner is the first person to get to 50 on an exact roll. 

IDEA FROM: WYMOLAMP, Secondary Materials 

Permission to use granted by Fremont County Unified School District #25 

move 4 spaces 
forward 

move 3 spaces 
backward 



+ 0 A 
4 2 
6 3 
12 Cf 

5 2 
6 

12 

7 II 

7 
12 

Ll 2 
~ 8 

-

3 
lf 

7 
5 

FILL IN THE WHOLES 

0 AND ~REPRESENT NUMBERS, 
COMPLETE THE TABLES, 

+ - 0 A X 
LJ 3 
3 15 

/() 

B 2 
f B 

IS 56 

MAKE YOUR OWN - STUMP A FRIEND, II 

+ 0 A X • - -• {, 7 
12 36 

13 3b 
2'1 ~LJ4 

0 121 

X 0 A • -• 
6 2 

2'-l ~ 
b 3 

2 • Ll -• 
5 5 
3 I 

0 7 
/0 

3 b 
Cf 8 

2 2 
8 8 

II 

413 



NEEDED: 2 TO 5 PLAYERS 
DECK OF REGULAR CARDS - FACE CARDS REMOVED 
DECK OF RULE CARDS. 
EXAMPLES: 

IS 

PRIME 5 

RULES: DEAL 8 CARDS EACH FOR 2 PLAYERS 
6 CARDS EACH 3-4 PLAYERS 
5 CARDS EACH 5 PLAYERS 

CARD DECK DISCARD PILE RULE DECK RULE FOR GAME 

ONE RULE CARD IS TURNED OVER AND USED FOR ENTIRE GAME. 
EACH PLAYER IN TURN DRAWS A CARD FROM THE CARD DECK OR DISCARD PILE) MAKES 
A PLAY (IF POSSIBLE) AND DISCARDS AS IN RUMMY, PLAYS ARE MADE BY THE RULE; 

EXAMPLE OF VARIOUS PLAYS 
DIFFERENCE OR SUM OF 8 

TO GO OUT: USE ALL CARDS AND DISCARD. 
SCORING: TOTAL VALUE OF ALL CARDS PLAYED MINUS TOTAL VALUE IN HAND. 
WINNER: PLAYER WITH GREATEST NUMBER OF POINTS AFTER FOUR HANDS. 

IDEA FROM : Mathex, Junior-Operations and Problem Solving, Teacher's Resource Book No.8 

414 Permission to use granted by Encyclopaedia Britannica Publications Ltd. 



800 

Find the ROUNDED RESl.J'LT (what the answer is close to) for each problem. 
Then shade in each area which contains one of your answers. The first 
three are done for you. 

THINK 
ROUNDED 
RESULT 

4 X 612 ~4 X 600 = 2400 
914 + 31 ~ 900 + 30 = 30 
.JSO ~=7 
31 X 31 ;:::: 
42 X 615::::; __ _ 

923-:-3 ----
19 X 19 ::::: __ _ 
158 7 8 ::::::: m ::::;---

THINK 
999-:-20 ~---
305 X 21 ~ 
149-:- 51;;:---
'1/65 :::::: 
192 X 39 ::::;---
296 X 99 ::::: 

53 -:- 6 ;;:---

245 -:- 26 ::::: ---48 X 415 ::::: 
5193 ---

ROUNDED 
RESULT 

415 



ROUNDED 
RESULT \.o.JHAT DOES A MATH TEACHER DO ~~:- :o LIKES TO EAT? 

10 41 Draw a straight line connecting each 41 
problem or number on the right with 

CD its rounded result on the left. Each 
20 41 line will cross a number and a letter. 4t 

30 4t 
@ 

40 4t 

50 tt 

60 4t 

70 tt 

200 • 

300 • 

500 .. ® 

The number tells you where to put the 
letter in the line of boxes below. 

@ 

® 

® 

® 

@ 

@ 

® 

@) 
FGO e @) 

tt 

4t 

• 

• 
2, ooc tt tt 

• 
4)000 • tt 

37)621 + 173 

2871 

23 X 32 

23 + 38 

387 

315 X 65 

37621 

40 - 9 

4875+ 9 

39 X 54 

23 

28S2 + 1198 

ll-95 - 215 

4340 + 460 

79 ) 

20)000 tt tt 54 

tt 2871 X 58 

65 

416 



~,. BEAFMD 
TO 

I. APPROXIMATiml GAME - Place problems on the board, one at a time. 

II. 

Encourage students to guess the answer without working the problem. 
Make a contest out of this. See whose guess comes closest to the 
correct answer. Use problems having numbers with two or more 
digits. 

Examples: 217 
391 
682 
395 
702 

Estimate answer 
to nearest hundred 

4215 
3982 
1475 
8613 
9813 

207 
X 58 

Estimate to 
nearest thousand. 

584 
X 217 

THUMBS UP - Write problems on the board one at a time. Have students 
put thumbs up if the answer is greater than N; thumbs down if the 
answer is less than N. All work should be done mentally. 

Examples: 

Sums Differences Products Quotients 
Two Digit Problems 24 + 17 75 - 37 37 X 72 98 
Numbers N 100 50 2500 

Three Digit Problems 912 + 184 847 - 109 237 X 508 842 
Numbers N 1000 500 250,000 

Variations: 
Write the problems on cards with the answers behind. Let a student 
hold the problem up. 
Use larger numbers or mix 2, 3, and 4 digit numbers. Adjust N to a 
reasonable size. 
Use 3 or more numbers in the problem. 
Mix the operation: (37 + 82) ~ 17. 

m. CLOSEST TO - Write problems on the board one at a time. Use 2 digit 
numbers. Have the students indicate with a show of hands whether the 
answer is closer to zero, N, or M. All calculations should be done 
mentally. 

Examples: 
zero N M 

Sums zero 100 200 
Differences zero 50 100 
Products zero 2000 7000 
Quotients zero 5 10 

23 
4 

• 196 
5 

417 
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1. 
2. 
3. 
4. 
5. 

274 X 452 = 124000 
8742 X 347 = 303000 
643 X 12 = 7700 
257 X 46 = 118000 
371 X 452 = 168000 

I am a hand calculator. 
I was used to do these 
problems. Approximate 
to see if these answers 

reasonable. 

1. 378 + 594 682 

2 . 178 X 342 60876 

3 . 794 386 408 

4. 924 X 12 = 11880 

5. 1468 X 17 = 104228 

6. 5629 + 321 = 9000 

7. 21 X 374 = 15414 

437-;- 23 = 19 

I am a slide rule. 
I helped do these 
calculations. 
Approximate to 
see if I was about 
right. 

6. 
7. 
8. 

9. 

972 + 36 = 27 
97,444 + 17 = 570 
351 X 161 = 190 

23 X 13 

~ oo 0 oo 0 
Doo oo 0 oooo 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

9178 - 3904 = 5274 

189 .;. 20 = 9.45 

4100 .;. 50 = 820 

6292 - 518 = 1074 

38700.;. 300 = 12.9 

2382 + 6894 = 12286 
27 X 43 = 1015.87 7 X 8 

IDEA FROM: The School Mathematics Project, Book A 

Permission to use aranted bv Cambridae Universitv Press 



ABOUT RIGHT 

The people who wrote 
this need to learn to 
approximate better! 

Substitute sensible approximations for the ridiculous approximations 
which are underlined. 

(]) The mad bicyclist can pedal at ® 
least 80 kilometres in one day. At 
this pace he should be able to tra-
vel 8000 kilometres in 10 days. 

@ hamburger monster ate 
number of hambur.gers in 
15, 15, 15, 13, 13, 15, 
14, 15, 15, 13, 13. He 
600 hamburgers. 

the following ® 
19 days. 13, 
14, 13, 15, 
ate about 

®If millionaire Randy Hart had $37,452@ 
in his pocket and gave $26,987 away, 
he would have about $1,000 left. 

~A supersonic jet flew across the ~ 
United States (about 4200 kilometres) 
in 2 hours. This is about 8400 
kilometres per hour. 

® I sleep for eight hours everyday, ({§) 
so in a year I sleep a total of 
about 50 days. 

I make $1.00 an hour babysitting. 
If I babysit 15 hour~ every week, 
in 12 weeks I will have earned 
about $400.00. 

The hamburger monster eats 13 to 15 
hamburgers a day; at this rate it 
will take him about 500 days to eat 
700 hamburgers. 

If a millipede with 2,474 legs was 
married to a millipede with 7,846 
legs and their 3 offspring each had 
1,986 legs, they would have to buy 
approximately 4000 pairs of boots to 
go hiking. 

I bought a motorcycle ($698) with $100 
down and agreed to pay off the ,balance 
in two years with payments of $75 a 
month. ==== 

The basketball teams scored a total 
of 848 points in 21 games. That 
means they scored about lQ points 
a game. 
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WR.trE ONE OR.. /110R.E. PR.o8~S 
E.ACJ-1 PICTVRE BEJ_ow 

18 

! Perime-ter = 54 

18 

8:ooom~ 
·~ A 1\ :00o..m 

40 k.m/h 

2\0 km B 

IDEA FROM: School Mathematics I, by Robert E. Eicholz, Phares, G. O'Daffer, Charles F. Brumfiel, 
420 Merrill E. Shanks, Charles R. Fleenor. Copyright (c) 1971 by Addison-Wesley Publishing 

Company, Inc. All rights reserved. Reprinted by permission. 



ro do this project,you will need an INFORMATION PLEASE ALMANAC . 

Use the index to locate the page for GEOGRAPHY (United States) 
One of the charts lists Highest,Lowest,and Mean Altitudes in the U.S. 
Your job is to study the chart for the mean altitudes of each state, 
and then to color the map below according to this guide. 

MEAN ALTITUDE COLOR 
0 ~1000 dark gree n 

1001 ~2000 lt. gree n 
CRAYONS 2001 --43000 blue 

or 3001 ----?4000 pink 

PENCILS 4001 --}5000 orange 
or 5001 ~6000 red 

over 6000 brown 

l/ 
I • ... ; ~ 

t,._ ; '· I I 

~~; ; i ' 
r·' '? 1 1i 
I~ '· ......... t·-·-- !--·-·-,i 

. i ; ----~ ....... • • • t 

;---·-..1.._ ! ! ~ 
/ ·-.. '"":'-·--. ! ~·-·- t-·-----~ 

! ! 1 I ~-......! 
~ I "·-·r·---._J \ ,., ·, . ' ·-- . . 

\ ! ; L "..:.-·-·-( 
\ ·' ; ! ---·-. .., 
., I • I '· •\ ,,_ .......... • l 

• I • I ' • , ! I 
!-----·-·-4 ! i \,_ !,~ ' ..... -· - · 

\ f' ; --------....... J__ • ,.,rr __ ,::.:-~ ------· 
~' ; i---.;----·~·-·---7'·-·--·-·- , .. ,·-· 
,• ; ! i i l ~J_, ......... _ ... , 
. . I • . .1-·-·-r---- ' •. • 

·' ! ! '""'- l / i \ '·'. 
I I ~· · i 1 I ' ·L 

; - i !----·~ i i, . 
' --._,, I I ' • 

• • 1 ' \ ! .. ___ ; ____ _;,·-·-·'"'·' 
~ ol o ,. 

·. 
.,o ~ 

= 
HAWAIIAN ~~ 

ISLANDS {;> 
CCA1! Ofl Mttt! 

--=-=-0 2s 60 n 100 

~NITED STATE!JJ 

\ 

SCA LE OF MILES 

0 &0 100 200 ~ 400 

In a general way,the word MEAN is the same as AVERAGE. Using either 
the dictionary or your own memory,write a definition of AVERAGE : 

------------------------------------ 421 
SOU RCE: Project R-3 Permission to use granted by E. L. Hodges 



WEATHER GRAPH GAME 

Objectives: To give graphing practice. 

To give opportunity for computing averages. 

To give practice in column addition. 

Construction: 

1. Run off one graph-score sheet for each player. 

2. Cover with acetate for permanent use and writing on. 

3. Run off "degree" spinner on tag or poster board. (See "Suggestions for Constructing 
Spinners" in Introduction.) 

RULES FOR PLAYING WEATHER GRAPH GAME 

Number of players: 2 - 4 or classroom teams. 

Equipment: 

How to Play: 

Spinner 

Graph-score sheet for each player 

Marking pens or crayons 

1. Either players or teams alternate spinning temperature and recording on graph. 

2. Game ends when week or equal number of days is completed for each player or 
team. 

3. Winner: For players who have not learned how to divide, winner is player with 
highest total of temperatures. 

For those who can divide, winner has highest average temperature. 

SUGGESTIONS FOR CONSTRUCTING SPINNERS 

An excellent spinner can be constructed by placing a plastic 
coffee can lid over the spinner diagram to be used. Through 
the center of the lid and spinner diagram, push a paper fas
tener, which holds a paper clip for spinning. Spinner with 
plastic lid only can be used over spinner diagram transpar
encies on the overhead projector. 

SOURCE: Games and Aids for Teaching Math 

Permission to use granted by Nikki Bryson Schreiner and Activity Resources Company, Inc. 
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1. 26 
+ 17 - -

2. 86 
75 3. 

+ 28 X 6 --

4. 61 5. 68 6. 
x48 - 39 

7. 7 1161 8. 23 1943 

9. 76 + D= 38 10 . ( 28 X 25) + 336 

IDEA FROM: C.O.L.A.M.D.A. 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 

2 
23 
30 
29 
40 
86 

182 
199 

1036 
2928 

1 
28 
41 
33 
43 
95 

182 
192 

2748 
17808 
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OPERATIONS WITH WHOLE NUMBERS 

OOCJ 0 
0 0000 
OOCJ 0 

0 
000 
0 0 0 0 0 
(~880808008 
0 0 0 0 0 

00 000 0 
000 0 000 

0 
Solve all the problems below. Then f it each answer into t he 
circlegram. 

Across 

+369 892 25 
605 647 u 

3 ) 1236 6 ) 2208 

436 128 11 0 
X 4 +235 +106 

_£1.1 _m 

426 SOURCE: Math Amusemen ts in Developing Skills, Volume 1 

Permission to use granted by Midwest Publ icat ions Co., Inc. 

Down 

265 55197 411 47 
384 402~~ 16439 
972 

+195 

8262 14043 13247 
~ X 18 ~897 

5 ) 27160 7 j 366548 



IN 7HE. BLANKS? 

IDEA FROM: C.O.L.A.M.D.A. 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 
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EXAMPLE GENERAL CASE 
Pick A Number 8 n 
Add 7 15 n + 7 
Multiply By 4 60 4n + 28 
Subtract 12 48 4n + 16 
Divide by 2 24 2n + 8 
Add 4 28 2n + 12 
Divide by 2 14 n + 6 
Subtract 6 8 (Original Number) n 

EXAMPLE GENERAL CASE 
Pick A Number 11 n 
Multiply By 3 33 3n 
Add 9 42 3n + 9 
Multiply By 2 84 6n + 18 
Subtract 6 78 6n + 12 
Divide By 3 26 2n + 4 
Subtract 4 22 2n 
Divide By 2 11 (Original Number) n 

Use Your House Number Example General Case 
Multiply by 2 684 H 
Add 5 1368 2H 
Multiply by 50 1373 2H + 5 
Add your age (21) 68650 lOOH + 250 
Add 365 68671 lOOH + 250 + A 
Subtract 615 69036 lOOH + 615 + A 

684 21 lOOH + A - -.. ----
(House II Age) 

Example General Case 
Pick A Number 10 n 
Multiply by 2 20 2n 
Add 5 25 2n + 5 
Multiply by 50 1250 lOOn + 250 
Add 1724 2974 lOOn + 19~4 
Subtract year of birth 10 21 lOOn + 1974 - (1974 -AGE) 

(1953) (Original# Age) = lOOn + AGE 

IDEA FROM: Yes, Math Can Be Fun and 4 the Math ''Vizard 

428 
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MAGIC TRICKS (CONTINUED) 

EXAMEL.E GENERAL. CASE 

MAKE A DOMINO ON YOUR PAPER • • • A B LABEL SIDES A & B • • • 
A 13 

MULTIPLY SIDE A BY 5 4 X 5 = 20 A X 5 = SA 
ADD 8 28 SA + 8 
MULTIPLY BY 2 56 lOA + 16 
ADD SIDE B 58 lOA + B + 16 
GIVE ME THE TOTAL (SUBTRACT 16) 
YOUR DOMINO I S : 58 - 16 = 42 lOA + B 

AGE AND BIRTH DATE 

ADD 5 TO YOUR AGE. 
MONTH. DOUBLE IT. 

DOUBLE IT. MULTIPLY BY 25. ADD YOUR BIRTHDAY OF THE 
SUBTRACT 500. THE FIRST TWO FIGURES ARE YOUR AGE; 

TAKE HALF OF THE LAST TWO FIGURES TO OBTAIN YOUR BIRTHDAY. 

THREE GIVEN NUMBERS 

PUT DOWN THREE NUMBERS1 EACH LESS THAN TEN. MULTIPLY THE FIRST BY 2~ 
ADD 51 AND MULTIPLY BY 5. ADD THE SECOND NUMBER AND MULTIPLY THE SUM BY 
TEN. ADD THE THIRD NUMBER. SUBTRACT 250. THE RESULT WILL BE THE 
THREE NUMBERS. 

NUMBER MAGIC 

HAVE A FRIEND CHOOSE A PRIME NUMBER GREATER THAN 3 (51 71 111 131 ETC.) 
SQUARE IT. ADD 17. DIVIDE BY 12. THE REMAINDER WILL ALWAYS BE 61 

REGARDLESS OF WHAT PRIME NUMBER IS CHOSEN. 

IDEA FROM: Yes, Math Can Be Fun and 4 the Math Wizard 

Permission to use granted by J. Weston Walch, Publisher, Inc. 
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7 J 4, I I 

5) 9) __ 

3 10 
) J 

8} 12 

B 
12,4)3 

20, 5}_ 

c 
3 c.) 4c.., 7 c.. 

5~, 3~,

bd.., )Od.. 

-,3o., & 
~====================~ ~~ 

9, 3 G 
I ' o,o 8o..) 4a..} 4a.. 

J 

8 }3 2., ,z J 2 !j, ,?a_ ) 

13 7 Lf} 8, ,3w, llfw 
' J 

9, ,b,Lf2 4-c; I c.,, 

I , I ' I I ' I ' I 3, 2,q 

_ ,2) 2 8,Lf,_ 2, 2, _ 

4,_,0 _,7) 0 5) _,25 

12, ,2 



• 2 5 
5a4 20a3 Be , 3e , • 

5d3' 6d 7 
' 7a11 77a10 

4 8 • 8 • 
lOc , 3c , 6a 

• 
3 10w7 Sb 3 • 2w ' ' • ---• • 

• 
10c9 • 

• • • • 
22m 4 

• 

8w 
1 

• Follow the examples 

6a + 8b = (2 3 . a) + (2 4 • = 2 (3a + 4b) 

• (4 3 . a) + (4 4 
4 (3a + 4b) 

lOa + 25b = 

• 



Wha.t5/V\~ RuleJI 

IDEA FROM: Daily Chores 

432 Permission to use granted by Creative Publications, Inc. 
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(t) .., 
3 
Cl) 

!!!. 
0 
::J 
..... 
0 
c: 
Cl) 
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(Q .., 
Ill 
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a. 
C' 
< 
() .., 
(t) 
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g 
0 
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0 
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Q) 
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g 
0 
~ 
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E F (2XN)+.3 
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/. 

2. 

3. 

LJ. 

5. 

b. 

8. 

9. 

/0. 

//. 

12. 
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SEEING 

} 

I 

I 

,, 4) 7) 10.1 --

1) 2, 4, 8 1 

) 

--, 

0~ 1)1,2,3.,~ 8~ 

8.1 7, q, 8~/0~ q, 

0~ 7; T,F,F;5;S~ 

77, 4q, 36., 18 J 

SEQUENCE.S 

J 

I 

) 

) ) 

) ) 

} 

} I 

J 

) ) 

I I 

) ) ) 

IDEA FROM: Aftermath, Volumes 1-4 

Permission to use granted by Creative Publications, Inc. 



SEEING SEQUENCES (CONTINU~D) 

Find the next terms in each of the following sequences. Find as many 
terms in each case as there are spaces. 

1. 3, 6, 9, 12, _, _, _, 

2. 5' 10' 15' _, _, 

3. 1, 5, 9, 13, - ' 
_, 

4. 9, 18, 2 7' 36, - ' - ' 
5. 27, 29, 31, 33, 

' ' - -

6. 3 4 5 6 
2' 3' 4' s' - ' - ' - ' 

7. 1, 4, 8, 13, 19, - ' - ' 
8. a, c, e, g, - ' 
9. 32' 16, 8, - ' - ' - ' 

10. 72, 64, 56' 48, - , - ' - , - ' 
11. 3, 6, 12, 24, - ' - ' 
12. 1, 3, 2, 4, 3, - ' -' - ' - ' 

13. 2, 9, 15, 20, 
' ' - -

14. 
1 2 
3' 3' 1, 

' ' - -

15. . 3, . 5' . 7' . 9' - ' - ' 
16. 1. 6' . 8, .4, . 2' ' ' - -

17. 1, 7, 14, 22, 31, 41, - ' 
_, 

18. 4, 11, 9, 15, 12, 19, 
' -

19. 3, 2, 6, 5, 15, ' -

20. IN THE SEQUENCE 2, 4, 6, 8, 10, ., what is the lOth term? the lOOth term? 

the 9,462,28lst term? 

21. \fuich of the following are in the sequence 3, 6, 9, 12, 15, . .? Circle the 

answers . 51, 65, 30' 83, 134' 276' 849 

\fuy are they in the sequence? 

IDEA FROM: Aftermath, Volumes 1-4 

Permission to use granted by Creative Publications, Inc. 435 



• • 
• • • • 

"10 "' '41 '13 1./ll • • I 

30 31 32 31 3LI 3S 1b 17 38 3Cf 

l.O 21 22 2i 2'1 25 2' 21 28 2CJ 

/0 I/ 12 Jg II./ 15 lb 17 18 /Cf 

I .2. :3 Ll 5 6 7 8 CJ 

1. 23 -+= - 6./q -+= 

2. 12. + = 7.1./3.-.= --
3. 16 ~= 8.8'1 .... ++=-
4.'lLf rt + = - 9.Jq72. 14 ~ =-

5. 7-+tt= Io. Jo tt = 
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ARR0\4 ~1ATH 
(CONTINUED) 

USE THE FOLLOWING ARRAY TO ANSWER EACH OF THE PROBLEMS BELOW, 

• 
• 
• 
• 

29 30 

22 23 2.Af. 2~ 2.<: '2.7 28 .... 

15 IG 17 18 19 20 21 

8 9 10 II 12. 13 14 

I 3 4 6 tO 7 

1. 17 _.= 9. 24 ~ + = 

2. 19 a( = 10. 35·+= 

3. 10 + ++ = 11. 54-+= 

4. 18 .:. .:. = 12. 72 ... = 

5. 12 ........... = 13. 72 + = 

6. 15 .. = 14. 94 i- = 

7. 15 .... = 15. 127 ,/r = 

8. 11 t++.-tt-t+ = 16. 700-+ ... = 

IDEA FROM: Aftermath, Volumes 1-4 

Permission to use granted by Creative Publications, Inc. 
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CU2JOSITJES 
COMPLETE EACH OF THE FOLLOWING "CURIOSITIES" 

000000000000000000000000000000000000000000000000400()0(;100~00()()0 

8CD 8® 8 
8 1x8+1= 8 1x9+2= 8 
8 12 X 8 + 2 = 8 12 X 9 + 3 = 8 
8 123 X 8 + 3 = 8 123 X 9 + 4 = 8 
0 0 

8 = 8 =-- 8 
0 = 0 8 
0 0 --0 = 0 0 
0 0 0 8 = 8 = 0 

8 = 8 = 08 
0 - 0 = 
0 - 0 8 
8 123456789 X 8 + 9 = s + 10 = 8 
~~~OOOOOOOOOOOOOOOO~~OO~)OC~~~IOO~~ 

8® 8® 8 
o o 2x9+4= o o 9x9+7= o 8 8 98 X 9 + 6 = 8 23 X 9 + 5 = 8 
8 987 X 9 + 5 = 8 234 X 9 + 6 = 8 
0 = 0 = 0 

g 8 = 88 0 = 0 
0 0 = 
0 = 0 8 0 0 = 
00 = 00 8 

+ 11 = 

§ 987654321 X 9 - 1 : § + 12 = 88 
0 0 = 
8ooooo~~o~oooooooooo8oooooooooooooooooooooooooooooo8 

8® 8 
8 8x9+5= 8 
8 87 X 9 + 4 = 8 
8 876 X 9 + 3 = 8 
8 = 8 
0 0 
8 = 8 
0 = 0 
0 0 
0 0 
0 = 0 
0 0 
0 = 0 

8 - 3 = 8 
0 0 
0 0 
&ooooooooooooo o 
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SOURCE: 

Apparatus1 68 (1 sq. in.) tiles, 
felt pen, play board (1 sq. ft.) 

This is a Scrabble-type game involving equations. Although 
any number of players may play, this set handles up to four 
players effectively. 

Preparation I 

A. Mark tiles as follows1 

Mark on tile 1 

') 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

+ 

X 
• 
• 
= 

(blank) 

Suggested number 
of copies 1 

5 
5 
5 
3 
4 
1 
5 
2 
4 
1 
5 
4 
4 
4 
4 
8 
4 

B. Prepare the playing board as the diagram shows. Make 
the squares about 1 1/8-inch on an edge. Mark an '=' 
sign in the center squareJ black-in five squares as 
shown in the diagram1 

Math Activities with Simple 
Equipment 

Perrr.ission to use granted 
by Midwest Publications Co., I uc . 
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EEKJ WAITER! 

~game a 

A, Place all tiles face down in a "draw pile," 

B, In Scrabble fashion, each player draws at random 
seven tiles, A player may look at his own tiles, 

c . 

D, 

E, 

First player plays a string of tiles in a (vertical 
or horizontal) line to make an equation, using the 
'=' sign printed on the board, 

Taking turns, each succeeding player may add tiles 
to make new equations, vertically or horizontally, 
At least one tile already on the board must be used 
in the new equation, No diagonal plays permitted, 

Blank tiles are "wild" and may be played as any 
number, 2 through 12, as an operation symbol (+, -, 
x, 7), or an= sign, as specified by the player. 

F. Scoringa Each player keeps his cumulative score 
(or an "umpire" may keep all scores), In each turn, 
a player adds to his score the number of tiles he 
can play in that turn, If a player plays on a 
blacked-in space on the board, he doubles his score 
for that turn, -------

G, After each play, a player replenishes his tile supply 
so that he again has seven unplayed tiles, 

H, Play proceeds until no one can make further plays, 
High score wins. 

Example a 

J 6 + 5 = ll 

+ - + 
12 f 6 = 2 2 

~ + = -
5 7 J J 
= = = 

J 0 8 - 1 = 10 

(CONTINUED) 

Comments on Examplea 

l, Where grouping of symbols is ambiguous, player 
should specify the grouping he intends, In the 
Example, the equation 

J + 12 ~ 5 = J 

normally would require ()'s around the J+l2 , 
Since () ' s are not on the tiles, player verbally 
specifies the grouping when he pla ys his tiles, 

2, The '[]' in the lower left corner of the Example 
represents a blank tile, used here as a '+', 

Some modifications• 

--Differentiate point values, so tha t a 'f' tile played 
would get more points tha n a '+' tile, etc, 

--Include new symbols, such as '>', ·~· · 

--Allow tile s to be used as multiple-digit numerals, as 

12111 - 11171=141 

--Make the playi ng boa rd larger. 



MATERIALS: (1) A SPINNER WITH THE NUMBERS 0-9. 
(2) A GAME SHEET FOR EACH PLAYER. 

PLAYERS: ANY NUMBER MAY PLAY THIS GAME. IT MAY EVEN BE USED AS A SOLITAIRE. 

OBJECT: TO FILL THE TARGET BOX WITH DIGITS TO FORM THE LARGEST NUMBER. 
(SEE THE BOTTOM OF THE GAME SHEET ON THE NEXT PAGE,) 

THE PLAY: THE SPINNER IS SPUN 4 TIMES. EACH PLAYER RECORDS THESE RESULTS 
IN THE 1ST GROUP OF 4 BOXESJ MARKED "1." FOR EXAMPLEJ IF THE 
NUMBERS SPUN WERE lJ 9J 4J OJ THEN THE FIRST BOX WOULD LOOK 

LI KE TH I S : 1 -..f l ....... l_"l..~-j4_..l_o..~-! ---------J 

IN THE SPACE AFTER YOUR NUMBERSJ USE EACH NUMBER EXACTLY ONCE AND THE 
OPERATIONS YOUR TEACHER SELECTSJ TO COMBINE THE NUMBERS TO GET 9 OR THE 
LARGEST POSSIBLE WHOLE NUMBER LESS THAN 9. (POSSIBLE OPERATIONS TO 
CHOOSE ARE ANY OF: ADDITIONJ SUBTRACTIONJ MULTIPLICATIONJ DIVISIONJ 
FACTORIALSJ SQUARE ROOTSJ OR POWERS,) 
EXAMPLE: 111 jql4IOICL4-tJ)x0+9 = q 

AKE THE DIGIT YOU HAVE MADE AND PLACE IT IN ONE OF THE 5 BOXES IN "A." 
HERE YOU ARE TRYING TO CREATE THE LARGEST 5 DIGIT NUMBER YOU CANJ SO IF 
YOU HAVE A LARGE DIGITJ PUT IT TO THE LEFTJ SMALLER DIGITS SHOULD GO 
IN THE ONES COLUMN. 

AFTER THIS PROCEDURE HAS BEEN REPEATED 5 TIMESJ LINES 1-5 ARE COMPLETEDJ 
AND A IS FILLED. TAKE THE LARGEST 2 OR 3 DIGITS FROM A AND PLACE THEM 
IN THE TARGET BOX. IF THEY ARE LARGE DIGITSJ PLACE THEM TOWARD THE LEFT. 
SMALLER DIGITS SHOULD GO TOWARD THE ONES COLUMN. THIS PROCESS IS REPEATED 
5 MORE TIMES TO FILL 6-10 AND BJ THEN 2 OR 3 MORE DIGITS ARE PLACED IN 
THE TARGET BOX, NOW YOU ARE READY TO COMPLETE 11-15 AND C, BE SURE YOU 
END UP WITH ALL 8 DIGITS OF THE TARGET BOX FILLED. THE PLAYER WITH THE 
LARGEST TARGET BOX NUMBER WINS. 

VARIATIONS: (1) A shorter game would be to conclude after Box A is 
complete, (lines 1-5). The largest number in Box A 
wins. 

(2) A second way to simplify would b e to spin t h e s p inne r 
only three times for each number. The fourth box wo 
would remain empty, and the digit would be found by 
operating on only these three numbers. 

(3) Numbers can be written in any order. 

Permission to use granted by Dale G. Seymour 441 



(CONTINUED) 

1 -..--~------~ 
~ ............. ..._ ____ ---~1 I I I I I 
4 BOX A 
5 L....-.J___J__.L.-J... ___ __. 

6 .............. _________ 1111111 

~ .................... ___ ----t l I I I I I 
q BOX B 
J 0 L-..-..1....---L--'---1----___. 

I I -.. .......... ________ _ 

!~ ............ -t--------~~~~~~~ I I I I I I 
JLf BOX C 

I 5 1---L--L--..L--.L...---____. 

l I I I 1 I I I I 
442 TMG£T 'BOX Permission to use granted by Dale G. Seymour 



DIGIT 
ID~S 

....... .-----------------------------------------------------------------------------------~ . ~: ·.·. ~ ~. 
·: • • •• ~ .; t ...... . ·. · .. ·.·: .. =· 
••••••• .. .. . . . · .. 
• • • • • • . . . . . . .. : : ·.·.·• :·.-.·.·. ~: .. 
••••••••• ••••••••• ··=·-::.· •••• • ••• ·:·::·:.: 
•••••••• ·: .. ·.· .·· . ••• •• • •• • •• •• • • • • ••• • ••• •• •• •• • • • • •• • :· .:. ·.· .· ~ ••••••• . . .. . . . . . . . . . . . .. 
• ••• • • • • • • ...... · .. ... . . :.:.:.:. 
·~ 

-

I~ ... 
,., 's .c. .•. 

FouR.. 

BY lASING-

1+1+1+1 
2+2+2-2 

-
-

.... :: ® ~- ... .. ::=··:·· ••••••••• 
• • • • • •••••••• ® ~·;.·:·:·. ·:.·: .. · ...... . 

0 0 0 .:.=.::·;-:·.=.·::·.: 
I"' •••••••• 

~ ~· .. : .• ..... . 
til. ....... ·:·::.·· 1-. •• • • ••• ·.· ..... ·.·: ... 

:·:··· :::.·. 1+'2 +3 +l.f+-5+6 +7 +(8)(q):: Joe 

123 -4'5-b7+8q = 100 

• • • • • • . . . .. . . . ... 
1.... • • •••••• 
r- • • • ••• -__;_ :.;a ::·· . 

CAN ~u f=IND oTHER WAYS 
TO USE ALL NINE OIG-\TS 

1975 
75 7"'\0NTH75 

' 2 3 4 5 -ro SHOW 100 ? ---

-. -r-;····=·· •••••••• •• ........ ·: ~: . :·. ·.· . . . . . . . . ... 

~ 

• • ••• !• •••• ;~ .. ~··:·· -:: ·:·::-::·.·· ..... ·;.· .. · . .. . . . . . ··:· ... :. ~. · .. · .. 

1 :: [( <f+S)f 7]-1 

2=- -1-Cf+ 7+5 

3 ::[(Cf+7)-J]+5 

J.f.: ['CJ-IJ-:.(7-5) 

? 
• 10=-

b 7 8 Cf lo II I 'l 

13 Jl.j ·~ '" 17 18 lq 

~ifs l2l.J 24 25 2..& 

:: · .. : ·.· ... 
:·:·. · .. ·.· :· ••••••••• 
... ... ···1------------------------------------------------------------------------------~ ••••••••• • • • • • • • • 
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THE REVERSE DOUBLE-DIGIT MAGIC TRICK - ACT 1 

CALCULATEj 

((96 X 23) (69 X 32)] ~ 99 = 
[(84 X 36)- (48 X 63)] ~ 99 = __ , 
( (42 X 12) - (24 X 21)] ~ 99 = __ , 

( 9 X 2) - ( 6 X 3) = __ . 
(8 X 3) (6 X 4) 
(4 X 1) - (2 X 2) 

DO YOU SEE A PATTERN? EXPLAIN, 

CALCULATE: 
[(58 X 53) (85 ~ 35)] ~ 99 = 
[ ( 6 5 X 7 8) (56 X 8 7) ] ~ 9 9 = __ , 
[(75 X 56) - (57 X 65)] ~ 99 = 

(5 X 5) - (8 X 3) = 
(6 X 7) (5 X 8) 
(7 X 5) - (5 X 6) 

WHAT PATTERN DO YOU NOTICE HERE? 

CAN YOU MAKE UP A SHORT-CUT BASED ON THESE PATTERNS SO THAT YOU CAN 
DO THE FOLLOWING CALCULATIONS MENTALLY? TRY IT! THEN CHECK YOUR 
ANSWERS, 

(27 X 31) - (72 X 13) = ____ __ 
(53 X 57) - (35 X 75) = ____ __ 

(47 X 21) - (74 X 12) = 
(97 X 68) - (79 X 86) = 

(34 X 95) - (43 X 59) = 
(81 X 17) - (18 X 71) = __ 

MAKE UP SOME MORE PROBLEMS LIKE THESE, 



MOM 

MATERIALS: Page from phone book 
1 . h h 2 1nc or em. grap paper 

Scissors (1 pair for every 2 students) 
Ditto sheet for recording information (see next page) 

PREPARATION: Form groups of 2 students each. Cut the graph paper into 12 x 1 strips. 
You will need 20 for every 2 students. 

INSTRUCTIONS TO 
STUDENTS: 1) Each group is a separate company. Each company sells steel rods, 

cut to specific lengths. 
2) As a business person you can purchase steel rods from a manufacturer 

in 12 foot lengths at a price of 50¢ a foot. 

PROCEDURE: 

3) 

4) 
5) 

6) 
7) 

Each company will begin by buying twenty 12' rods. What is the 
cost of these rods to your company? 
As a company, you will cut and fill orders for rods of lengths 
1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 feet. You sell these cut rods 
for $1.00 a foot. 
Each cut you make costs $1.00 because of labor and machine wear. 
If you have an order you can't fill, there is a $10.00 cost for 
loss of future business. 
Each business will receive 10 orders of 4 rods per order. 
Any rods left over may be returned to the manufacturer according 
to the following: 

1' to 4' long- no money 
5' to 9' long - $5.0Q per rod 

10' to 12' long - $10.00 per rod 

1) Supply each group with 20 strips of graph paper and a pair of 
scissors. 

2) Give the first order as follows: 3' rod, 5' rod, 7' rod and 9' rod. 
Check to see if students are able to follow the instructions. 

3) The rest of the orders are given out one at a time. Each group gets 
the same set of orders, but only after they finish an order do they 
receive the next order. Use the last 4 digits of phone numbers to 
generate random orders. (zero would be a 10' length.) 

4) Be sure each company records all the necessary information in all 
three tables as they do each order. (Order #1 and another sample 
are illustrated). 

5) Some students may not wish to cut strips of paper but prefer to 
keep track of inventories on paper only. 

OBJECT: Make the most profit. As a company finishes order 10, have them calculate 
the total profit. Record it on the chalkboard. You will find that almost 
all the f inal answers will be different. This may lead into discussion. 

CHALLENGE: What i s the maximum amount of profit tha t could have been made from t he 
10 orders? 
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SALES 
RECORDS 

INVENTORY 
LIST 
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RUNNING 
EXPENSE 

AND 
INCOf~E 

MOM & POP STEEL co. (CONTINUED) 

Lengths Desired 

iorder Numbe-r 1' 2' 3' 4' 5' 6' 7' 8' 9' 10 1 

1 
2 
3 

4 
5 
6 

7 

8 

9 
10 

Atter Lengths of Remaining Rods 

Order Number 12' 11' 10' 9' 8' 7' 6' 5' 4' 3' 2' 1' 
0 20 
1 
2 
3 

4 
5 
6 

7 
8 
9 

10 

Order Number $ Lost on cuts Money from Sale Money Made 

0 Spent $120.00 to buy rods 
J, 

2 
3 

4 

5 
6 
7 
8 
9 

10 



CHANGE 
POR A 

QUARTEQ 
I. Warm-up: 

II. 

Burpo had $1.07 in his pocket. 1~at type of coins did he have? 
CLUES: 

1. There was no change for $1.00 
2. No change for 25¢ 
3. No change for 10¢ 
4. 7 coins exactly. 

Change for a quarter: 

Can you make change for a quarter: 
1. using only 9 coins? 
2. using only 17 coins? 
3. using exactly 6 coins? 

Is there more than one answer using 9 coins? 

In order to answer the questions investigate all the ways of making 
change for a quarter. Put your results in the following table: 

NICKL~S ~E.NNIE.S TOIAL-.. COINS 
uSE.D 

Can you Rnswer the questions now? 
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CHANGE 
F'OQ A 

QUARTEQ 
(CONTINUED) 

You may wish to put the completed chart on the overhead or board after 
sufficient time has passed. Here is the solution. 

448 

NICKLES "PEN/\] I E.S TOTAL COINS 

I 0 

0 5 
~ 0 

2 
I I IO /').. 

I 0 1-5 I~ 

0 -5 0 

0 4 q 

0 ~ 10 I~ 

0 ~ I~ 17 

0 I '20 -21 

0 0 

III. General Solution: 

There is a general solution for finding the number of ways to make change for 
any amount greater than 10¢ using only dimes, nickels and pennies. The solu
tion is valid for amounts less than or equal to 10¢ if a dime is included as 
a way of making change for 10¢, a nickel for 5¢ and a penny for 1¢. 

1. If the amount 
2 (n + 1) ways 

73¢, 74¢) has 

ends in 0,1,2,3 or 4 the number of ways to make change is 

where n is the tens' digit. For example: 70¢ (or 71¢, 72¢, 
2 2 

(7 + 1) or 64 ways and $1.22 has (12 + 1) or 169 ways. 

2. If the amount ends in 5,6,7,8 or 9 the number of ways to make change is 

(n + 1) (n + 2) ways where n is the tens' digit. For example: 75¢ (or 

76¢, 77¢, 78¢, 79¢) has (7 + 1) (7 + 2) or 72 ways and $1.48 has (14 + 1) 

(14 + 2) or 240 ways. 

3. Case 1 is the sum of the first n + 1 odd digits and case 2 is the sum of 

the first n + 1 even digits where n is the tens' digit. 
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ACTIVITY CARDS - CUISENAIRE RODS - I 

HAL YES 
The name Cuisenaire and the color sequence of the rods 
are trademarks of the Cuisenaire Company of America, Inc. 

1. What rod is half the length of a roc? 

2. What rod is half the length of a purple rod? 

~ :·-~ ... ", .......... ~ .... .. _._, 
3. What other rods can you find half of? 

4. Make a train of orange and purple. 

Can you find half of it? 

orange purple 

............... : ..... . 
Permission to use granted by Cuisenaire Company of America, Inc. 

THIRDS 
1. What rod is one third of a light green rod? 

2. What rod is one third of a blue rod? 

3. ~1at other rod can you find 1/2 of and 1/3 of? 

FOURTHS 
4. What rod is one-fourth of a 

purple rod? 

.... 
5. What rod is one-fourth of a brown rod? 

6. Try to find a rod that is three-fourths of a brown rod. 

What color is it? 

7. Find 1/4 of the following trains: orange and red, two dark greens, 
black and blue. 

CR-l-1 
CR-I-2 

462 
The name Cuisenai re and the 
color sequence of the rods are 
trademarks of the Cuisenaire 
Company of America, Inc. 

IDEA FROM : Student Activity Cards for Cuisenaire Rods 

Permission to use granted by Cuisenaire Company of America, Inc. 



It is not always possible or practical for students to do 
experiments by themselves. A well-prepared teacher demonstration 
can fill this void. The materials needed for this demonstration are 
1/2 dozen large apples, a sharp knife, a cutting board, some waxed 
paper, and a fraction worksheet for the students if you choose. 

Students should gather around the demonstration table so they 
can see the parts as they are cut. 

H£Y! 
Bf..CA~FUL! 

A) Cut an apple into two parts. 
1) Each part is 1/2 of the whole. 
2) Put the two halves together to show 2/2 = 1. 

B) Cut one of the halves into fourths. 
1) Show 2/4 = 1/2 by comparing with the uncut half. 
2) Cut the other half into fourths. 
3) Put the fourths together to show 4/4 = 1. 
4) Take 1/4 out and show 1/4 and 3/4. 

C) Cut one of the fourths into eighths. 
1) Show 2/8 = 1/4 by comparing with an uncut fourth. 
2) Cut another. Show 4/8 = 2/4 = 1/2. 
3) Cut another. Show 6/8 = 3/4. (Students will need 

to visualize 3/4 from the previous example, or a 
second apple can be cut to show 3/4.) 

4) Cut the last fourth. Put pieces together to show 
8/8 = 1. 

D) If the pieces are large enough, cut the eighths into 
sixteenths, and demonstrate the equivalent fractions. 

BE SURE TO HAVE ENOUGH PIECES AND LET THE 
STUDENTS EAT THE APPLE FRACTIONS. 

E) With another apple, cut out a 1/3 slice. 
(Tell the students that this cut is only a guess.) 
1) Show 1/3 and 2/3. 
2) Cut the 2/3 to show 3/3 = 1. 

F) Cut one of the thirds to get sixths. 
1) Show 2/6 = 1/3 by comparing with an uncut third. 
2) Cut another third into sixths. 
3) Show 4/6 = 2/3 by visualizing 2/3 or by cutting 

another apple. 

4) Cut the last third and then show 6/6 = 1 by 
putting the pieces together. 

G) If the pie ces are large enough, cut the sixths 
into twelfths and demonstrate the equivalent fractions. 
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EACH TEAM SHOULD HAVE 5 PLAYERS, 
EACH PLAYER RECEIVES AN ENVELOPE CONTAINING SOME FRACTION 

PIECES, THE ENVELOPES AND PIECES ARE LETTERED TO HELP GET THEM BACK 
IN THE PROPER ENVELOPE AT THE END OF THE GAME, 

ENVELOPES 

464 

3 PIECES 4 PIECES 2 PIECES 2 PIECES 

4 PIECES 

THE OBJECT OF THE GAME IS TO MAKE 5 WHOLE SQUARES, 
EACH PLAYER MUST END UP WITH A SQUARE IN FRONT OF HIM, 
RULES: NQ TALKING 

YOU MAY ~ PIECES TO ANYONE ON YOUR TEAM, 
YOU MAY NOT IAKl PIECES FROM ANYONE 



ACTIVITY CARDS - CIRCLE FRACTIONS - I 

Place the colored piece on the whole 
circle, and fill in the fraction name 
in the blank. 

1. a) a green piece is of the circle. -----
b) a light blue piece is _____ of the circle. 

c) a yellow piece is----- of the circle. 

d) a dark blue piece is of the circle. -----

2. a) a----- piece is ~ of the circle. 

b) a----- piece is 1~ of the circle. 

c) a ----- piece is * of the circle. 

d) a ----- piece is i of the circle. 

CF-I-1 

3. a) 2 light blues are _____ of the circle. 

b) 3 light blues are _____ of the circle. 

c) 2 pinks are _____ of the circle. 

_____ greens are 1 of the circle. 

______ pinks are ~ of the circle. 

7 
----- reds are 10 of the circle. 

2 
g) two ----- are 5 of the circle. 

h) two _____ are the whole circle. 

]..) three 3 f th · 1 ----- are 4 o e cJ.rc e. 
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ACTIVITY CARDS - GEOBOARDS- I 

Make this square 
on your board 
with a rubber
band. 

Make this 
picture. 
What fraction 
of the square 
is shaded? 

• • • 
• • • 
••• . 

Make this picture. 
What fraction is 
shaded? 

Use another rubberband 
to make this picture. 
What fraction of the 
square is shaded? 

Make this picture. 
Hhat fraction is 
shaded? 

Make this square. D: 

• • • • • 

• • 
• 

• • • • • 

What fraction of the square is shaded? 

• • • • • 

GB-I-1 
GB-I-2 

• • • • • 

Find as many ways as you can to divide the square into halves, fourths, eighths. 

Record your answers on dot paper. 



(1)" 
® 
CD 

II 

IDEA FROM: C.O.L.A.M.D.A. 

(I)n 
CD 
~II 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 
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II 
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CD 

II 
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ACTIVITY CARDS - TANGRAMS - I 

USE THE GRID BELOW TO HELP YOU NAME EACH TANGRAM PIECE. 
TAN 6AArw\ SOARD 

-= -=-
16 8 

LARbE.. 

16 

TG-1-1 

USE THE GRID BELOW TO HELP YOU NAME EACH TANGRAM PIECE. TG-J-2 

16 



I NEED SOME PEANUTS FOR WINTER, 
WILL YOU HELP ME FIND SOME? TO MAKE THE 

PEANUTS, JUST SHOW EACH FRACTION THIS WAY: 
1. LOOK AT THE DENOMINATOR OF THE FRACTION, 

DIVIDE THE DOTS INTO THAT MANY GROUPS, 2. LOO~ 

AT THE NUMERATOR OF THE FRACTION, AND SHADE THAT 
MANY GROUPS, af CAREFUL, THERE SHOULD BE THE 

SAME NUMBER OF DOTS IN EACH GROUP, 

~ 0 
8 

0 0 

0 

0 
0 

0 

0 

0 

0 

0 0 

0 0 
0 

0 

5 0 0 0 
-c: 0 o o o 0 
0 o ooo 0 
0 0 0 0 0 0 

0 0 0 0 

1 
5 

~ 

473 



474 

OBJECTIVE: Demonstrate fractions as part of a set. 

MATERIALS: Chips or other small counting objects. 1 1 1 1 1 1 
One die with these fractional numerals: - - - -2' 4' 3' 5' 6' 10. 
Paper plate, or box lid, or tray for each player. 

DIRECTIONS: 1. Each player counts out 60 chips from the bank and places 
them on his plate. Extra chips are kept in the bank in 
the center of the playing area. 

2. Each player rolls the die to determine who begins. The 
player rolling the largest fraction begins. 

3. The first player rolls the die and arranges his chips into 
as many equal subsets as the denominator of the fraction 
indicates. Example: If 1/6 is rolled, the player arranges 
his chips into six equal subsets. If in some cases the 
set cannot be divided into equal subsets, the player must 
take chips from the bank to complete the set. Example: 
With 50 chips left if 1/3 is rolled, the player would 
require 1 more chip. 

4. After arranging the chips into sets, the player "gives 
away" the amount shown on the die. Example: He gives 
away 1/6 or 1/10 or whatever he has rolled. Players 
check each other. Chips are put into the bank set. 

5. Play continues in this manner from player to player in 
a clockwise direction. 

The winner is the player who is the first to have less 
than 5 chips . 

IDEA FROM: Experiments in Fractions 

Permission to use granted by Midwest Publications Co., Inc. 



USING MEASURING CUPS 

USING RULERS 

Cut a strip of paper 3" long. 
Fold it into 4 equal parts . 

3 - 4 

Use the ruler to measure each 
part. 

311 
Each will be about 4 long. 

USING CIRCLE FRACTION PIECES 

Fill 2 measuring cups up to 
the 1 cup line. 

Pour the contents into 3 mea
suring cups equally. 

2 ..:. 3 

Each of the 3 cups will be ~ 
full. 

3 + 4 

Separate the 3 pies into 
4 equal parts. 

You have t in e ach part. 
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DIVIDING GROUPS 

1. Each group of circles is split into equal sections. Divide the num
ber of circles by the number of sections. Is this the size of each 
section? 

4 THINGS IN 3 5f.CTIONS I 0 fl-IINC:C.S IN 3 5£CTION5 

2. Give each example as a division of whole numbers. Then find the 
answer by looking at the size of each section . 

a)o 0 b) c) 

00 

IDEA FROM: The School Mathematics Project, Book A 

Permission to use granted by Cambridge University Press 



GIVE THE ANSWERS TO THE FOLLOWING 
QUESTIONS IN FRACTION FORM WHERE POSSIBLE. 

1. ~1at fractional part of the 
alphabet is used in the 
name Grendel ? 

2. How much gas has Grendel 

3. What fraction of the class 
period is left? 

4. What fraction of the school 
year is left? 

5. How many students are girls? 

6. If we want half the class to be 
girls, how many more girls do 
we need? ----

7. If we want l of the 
3 

class to be g1rls, 
how many more boys do 
we need? ----

~ 
fst PER.iOD j: 10-

<t:oo 

477 



478 

Want to make your own fraction dominoes? 
Got some special fractions to work on? 

Here ' s how ! ! . 

CHOOSE THE SET OF SIX 
(6) FRACTIONS YOU WISH TO USE. 

FOR EXAMPLE: 1/2, 3/10, 3/4, 2/5, 
2/3, 1/5. PAIR THE 1/2 WITH ALL 6 
FRACTIONS, THE 3/10 WITH THE LAST 5 

FRACTIONS, THE 3/4 WITH THE LAST FOUR, 
ETC., TO MAKE 21 DOMINOES. 

2 em BY 4 em IS A GOOD SIZE. 

EACH FRACTION IS USED SEVEN TIMES. 

REPRESENTATIVES ARE 

L\W 
J 0 I 

(e) If you can't play, you hav 
to pull from the face down 
dominoes until you get a 
domino that plays. 

e 

(f) When all dominoes have bee 
pulled, a player loses a 
turn if he cannot play. 

n 

f (g) First player to play all o 
his dominoes is the winner. 

N\-

o\~ 

fhtt£E 

t£rJS 

Remember the rules'? 

(a) All dominoes placed face 
down. 

(b) Each player draws four 
dominoes. 

(c) Smallest double (same frac
tion on both ends) goes first. 

(d) 

' 

You can p lay if you have a 
hat matches (on one 
domino already played. 

domino t 
half) a 

ttwJI I 
3 I 5 -IO 



FRACTION DO;V\/N0£5 
CONriNUE.D 

r:;~ftt; 
~/f(f1 

;4t't'lt wlJ 
0 I 
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Fill in the blanks with reduced fractions. 

FRACTIONS ARE USED IN MANY HAYS. HERE ARE SOME: 

TIME 

1) A minute is of an hour. 

2) 

3) 

4) 

5) 

11) 

12) 

13) 

14) 

15) 

An hour is of a day. 

Eight hours is ____ of a day. 

Five days is ____ of a week. 

Four months is of a year. 

LINEAR MEASURE 

Nine inches is of a foot. 

Nine inches is of a yard. 

Fifteen centimetres is of a metre. 

Fifteen metres is of a kilometre. 

Fifteen yards is of a mile. 

VOLUME 

WEIGHT 

6) Twelve ounces is of a pound. 

7) A milligram is of a gram. 

8) A milligram is of a kilogram. 

9) Five grams is of a kilogram. 

10) One hundred pounds is of a ton. 

MONEY 

16) A quarter is ____ of a dollar. 

17) A nickel is of a dollar. 

18) Three dimes is of a dollar. -----
19) Three nickels is ____ of a quarter. 

20) Three quarters is of a dollar. 

Make up and solve two problems of your own, using any of the following: litres, 
millilitres, cubic metres, ounces, pints, quarts, gallons, cubic feet, cubic 
yards, teaspoons, tablespoons, cups. 

IDEA FROM: Project R-3 

Permission to use granted by E. L. Hodges 



Find 

--- = 

-......---., r- ... _.....,...T,...,, n 

1 J r J :· · ... 

= = 

1- _l? 
Does 6- 18" _l = 2? Does 18 30· 1. = 2? Does 6 30· 

- ~? Does 1 - 8" 

questions. 

II .... 
~ ::~~-= 

ttffi 
Name these. 1 

-? equal to 3" Are the names 

.. : .:.·. :·: 
':'•: :: i.J.: 
I ~-~·.~· .. r 1--

=--

.· -· :~ 
•• :0 ~~ 

... ·. 

--. 

r 
-~.:.,;.·:·· .. ,_...,.., 
---,J~ r l L J ...._ ____ - ..... ·: .. I 

l.L LJ 
' ': . . ·-....... --. ··::· ., r .L-

--- ---
12 

quals - 8 . . fraction that e . 4 Wr1te a 6 

fraction that equals 24• Write a 2 

fraction that equals a· Write a 

3 - 2? Does J- s· 

IDEA FROM: C.O.L.A.M.D.A. . I B d of Cooperative Services 
d Ed cat~ana oar d by Northern Colora o u Permission to use grante . 
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ACTIVITY CARDS - FRACTION BARS - I 

MAKING EQUAL FRACTIONS 

Mater:~a.ls Fraction bars FB-I-1 

482 

Al! I've found a way to get 
equal fractions. Take a bar 
and split each part into 2 equal 
parts. I began with 5 out of 6 

By splitting each par:t into 
3 equal parts, we can show 

5 15 
that 6 = 18 • 

shaded parts and ended with 10 
12 shaded parts. 

5 
6 

10 
12 

5 
6 

= 
15 
18 

Drawing these lines does not increase 
or decrease the shaded amount. 

Activities (1 or 2 students) 

1. Pick a fraction bar for the following activities. 

a. By drawing lines on the bar, split each part of the bar into 2 equal 
parts. Write the equation. 

b. Erase the marks on the bar, and this time split each part of the 
bar into 3 egual parts. Write the equation. 

c. Erase the marks on the bar. Now split each part of the bar into 
4 equal parts. Write the equation. 

2. Repeat these activities for a fraction bar of each color. 

Examples 

2 
3 

4 
6 

2 
3 

6 
9 

2 
3 

8 
12 

2 4 6 8 
These examples show that 3' 6' 9' and 12 are fractions for the same amount. 

IDEA FROM: Fraction Bars, Card Set I 

Permission to use granted by Scott Resources, Inc. 



1. 

ACTIVITY CARDS - CIRCLE FRACTIONS II 

WRITE THE COLOR OR THE NUMBER OF PIECES NEEDED TO EXACTLY COVER 
THESE PIECES. 

1. Two dark blue exactly cover 1 light blue. 

2. Two pinks exactly cover _____ green. 

3. One light blue 2 ·-----

4. Three purple = red. 

5. Two yellow = 5 __ _ 
CAN YOU FIND SOME MORE EQUIVALENT FRACTIONS 
USING THE CIRCLE FRACTIONS? 

1 yellow = l 
?? 

2 
2 yellow = z or 1. 

3 1 
3 yellow = 2 or 12. 

4 yellow= __ or 2. 

CF- I I -1 

CF-II-2 
Now use 2 white 
circles and 6 

2. 1 1 green = -
? 

2 green = 
? 

3 green = 3 or __ 

4 green = or 11 
5 3 

5 green = - or 
3 

6 green = or 

3. CAN YOU DO THE SAME THING WITH SOME 
PINK PIECES AND TWO WHITE CIRCLES? 
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ACTIVITY CARDS- COLOR CUBES -II 

GET A PILE OF 24 CUBES <ANY COLOR). DIVIDE THEM INTO 2 EQUAL PILES. 

1 · Each pile hast of the cubes. How many cubes are in a pile? 
1 12 We can say that 2 = 24 

2 · Divide the cubes into 3 equal piles. Each pile has one- of the 
cubes. 1 _ J._ --

3- 24 

3. Divide the cubes into 4 equal piles. 
cubes. 1. = J._ 

Each pile has one- of the --
CC-II-1 4 24 Continue dividing into 6, 8, 12, and 24 equal piles. 

CC-II-2 MAKE YOUR OWN DESIGN USING AS MANY COLOR CUBES AS YOU LIKE. 

484 

USE MORE RED CUBES THAN GREEN CUBES~ 
MORE GREEN THAN BLUE~ 
MORE BLUE THAN YELLOW. 

Write a fraction for each color, then arrange the fractions in order from 
largest to smallest. 

> __ > __ > __ 
R R 

14 cubes 
Example: R G G G G R 

B B B y 
6 4 3 1 

R = 14' G = 14' B = 14' y = 14 

R R 



"'0 
(!) ..... 
3 
;;;· 
!!!. 
0 
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..... 
0 
c: 
"' (!) 

<0 ..... 
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(!) 

c.. 
0" 
< 
z 
0 ..... ..... 
::r 
(!) ..... 
::l 

(") 
0 
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Q) 
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0 
m 
c.. 
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(") 
Q) 
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0 
::l 
~ 
CJ 
0 
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(!) 
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"' 
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0 
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)> 
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USE THE "EYEBALL" METHOD OR S0f1ETHING WITH A 
STRAIGHT EDGE AND THE FRACTION BAR SHEET TO 
FIND THESE EQUIVAWJT FRACTICNS. 

1-2 -
WRITE FIVE FRACTIONS 

EQUIVALENT TO 1/2. 

WRITE THREE FRACTIO~lS 

EQUIVfiLB T TO 3/4. 

~=-=_=_ 

CDr1PLETE THESE: 

1- -4- - . ----

3_5 = = -- --

BE SURE TO KEEP THE STRAIGHT EDGE 
PARALLEL TO THE SIDE OF THE PAPER. 

WRITE A FRACTiml EQUIVALENT 
TO 2/8? c=J= 2/8 0 

11RITE ANOTHER ONE. D= ~ 

IS D EQUIVALErlT TO D? 
YES OR "10 

WRITE A FRACTION EQUIVAWH TO 
8/12. 0 = 8112. 

AiWTHER DrlE: 8/12 = 0 

IS Q EOUIVALEIH TO Q ? 

YES OR 'JO 

USE YOUR FRACTION BAR SHEET 
Arm \VRITE EITHER<, OR=, OR> 

BET\vEErl THESE FRACTIONS, 

G) 

H) 

I) 

J) 

1QZ 
A) 2 3 

B) 3_05_ 
LJ 8 

IS 3/10 .<112? <YES OR NO) 
IS 3110 <7110? <YES OR NO) 

IS 3/Ll >213? IS 2/3 >112? 

IS 1/4 < 1/3? IS 1/5 < 1/3? 

) 6_[\3_ 
D IQ\--)5 

IF.6<0 
A~D, IFD<O 

ISD<O 

IS 1/2 < 7 /10? <YES OR NO) 

IS 3/4 > 1/2? 

IS 1/4 < l/5? 

IS 7/8 >6110? IS G/10 > 7/12? IS 718 >7n2? 

AND, IFO<O, 

ISD< 0 ? 



READING YOUR RULER 

Use your ruler to measure each of the following : 
a. Your pen or pencil. 

b. Yout shortest finger. 

c. The width of your desk. 

d. The length of this paper. 

e. The width of this rectangle. 

g. The widest part of this hexagon. 

h. The narrowest part of this hexagon. 

i. The width of your hand. 0 
j. The length of the picture of the fish below. 
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~ 
(X) 
(X) 

0 

I 
~.JllOLE INCHES 

1 
I 

:2 3 

READING YOUR RULER (PAGE 2) 

l1 5 G 7 8 '1 10 

, HALF rNCHES I I I I I I I I I ' I I I I I I I I 
1 :L ? 4 5 6 7 8 Gf lO 

FOURTH INCHES 

I I I 

I 
0 1 

EIGHTH INCHES 

I I' I' I' I I 

0 1 

TENTH 1NCHES 
I I I I Ill I I 

0 1 

2 3 4 5 7 8 

:z 3 Jf 5 b 7 8 

TO MEASURE SIMPLY FOLD THE PAPER SO THAT THE RULER YOU DESIRE IS 

ALONG THE FOLDED EDGE, DON'T TRY TO APPROXIMATE IN-BETWEEN LINES, 

JUST CHOOSE WHICHEVER LINE IT IS NEAREST TO, 

q 10 

Gf /0 



I. THE UNIT SCALE 

I 
0 
I 
A 

READING YOUR RULER (PAGE 3) 

I 
l 
I 
B 

1. ONE NAME FOR POINT A IS __ 
2. WHAT IS THE NAME FOR B __ AND C __ ? 

I 
2 
I 
c 

3. MEASURE TO THE NEAREST INCH THE ITEMS DESCRIBED ON THE 
READING YOUR RULER PAGE. RECORD YOUR ANSWERS IN THE 
SPACE PROVIDED BELOW, (USE YOUR FOLDING RULER,) 

a. b. c. 

e. f. g. 

j • 

II. THE HALF-UNIT SCALE 

I I 
0 1 
I I I I 
A D B E 

1, ONE NAME FOR POINT A IS __ 
2. TWO NAMES FOR POINT B ARE AND __ 
3, GIVE TWO NAMES FOR POINT C __ AND __ 
4, NAME PO I NTS D AND EJ AND __ 

I 
2 
I 
c 

5, MEASURE TO THE NEAREST HALF-INCH THE ITEMS FROM THE 
READING YOUR RULER PAGE, 

a. 0 • c. d. 

f. g. h. i. 

d. 

h. 

e. 

j . 

------ - - - - - - - - ------------ - --
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READING YOUR RULER (PAGE 4) 

I I I .THE FOURTH-UNIT SCALE 

I I I 
0 1 2 
I I I I I I I I I 
A F D G B H E. c 

1, GIVE ONE NAME FOR POINTS A __ J F __ J G __ J H __ , 
2, GIVE TWO NAMES FOR POINTS D __ AND __ J E __ AND __ , 

3, GIVE AS MANY NAMES AS YOU CAN FOR PO I NT B --------
4, MEASURE TO THE NEAREST QUARTER-INCH THE PREVIOUS ITEMS, 

a. b. c. d. e. 

f. g. h. i. f. 

IV. THE EIGHTH-UNIT SCALE 

D k B c 
1. GIVE ONE NAME FOR POINTS .. J __ J K __ J C --• 
2. GIVE TWO NAMES FOR POINTS F __ AND __ J E __ AND __ , 
""7 

) I GIVE FOUR NAMES FOR PO I NT c __ J __ J __ J AND --· 
4, MEASURE TO THE NEAREST EIGHTH-INCH THE PREVIOUS ITEMS, 

a. · b. c. d. e. 

f. g. h. i. j . 

vI TilE TENTH-UfliT SCALE 
1, DO YOU FIND TENTHS ON MOST RULERS? --
2. HOW MANY TENTHS ARE IN ONE HALF? --
3. MEASURE TO THE NEAREST TENTH-INCH THE PREVIOUS ITEMS, 

a. b. c. d • e. 

f. g. h. i. j . 
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Players 2 - 4 

T'erRAeTION 
TAe ,.~ 

• Materials FRACTION TIC TAC TOE mat, fraction • 
j_ ...& 
I I 

I 2. 
2 .z • .!:t. 2. 

I I 
.3 Lf 2. 
2 2 :2. 

_£ 7 ..§. 3.. 10 

I I I I I • 7 ~ q /0 -.z :2. :2. 2 dice, and markers. 

Each player uses markers of one color. • I @ .3 !:f.. 5 "' 7 8 • to 
3 3 3 3 3 3 3 3 

On his turn, a player tosses the fraction dice and 
places a marker on every fraction on the mat equal 
to his fraction. 

• • • • 
@ 

I 
5 
I 

6 
I 

7 

.z 
7f 

::z. 
5 
2 

6 
;2. 

7 

3 4 5 
4 7j L;: 
3 .!i 2.. 
5 5 5 
3 @ 5 

6 6 
3 /..j. .2. - 7 7 7 

" 7 8 q /0 

4 4 7:{ L;: 4 
6 7 8 q /0 
5 5 s s 5 
6 7 8 3.. 10 
6 6 6 6 6 

" .z .fl... q Jo -=; 7 7 7 7 
When a player has finished taking his turn, he pass
es the fraction dice to the next player. If he has 
missed any fractions, they may now be covered by the • I • 8 

3 Lf 5 
8 8 8 

b 7 .st • IO 

8 8 8 e 
other players. 

A marker cannot be placed on a square which is 
covered. If all the fractions equal to the frac 
tion a player tosse s have already been covered, he 
tosses again. 

• • • • 
I 
7f 
I 

/0 

I 
7T 
I 

J2 

.2. 
q 
;2. 

10 • 2 
n. 

..2. J.f 5 
q q 7.( 

2 /..f 5 - 70 /0 /0 

.3 • 5 
71 IT • .!:f.. 2... 

12 1':2. 

The first player to get 3 markers side by side in any row lS the wlnner. 

Variation 

@ 7 8 q 
q q q 

6 7 .§. q -
/0 /0 /0 !0 

6 7 8 9 
IT - 71 -II 1/ 

6 7 @ q 
/:2. 1:2. 1'2-

On his t urn, a p l ayer tosses the fraction dice and places only 1 marker on the mat . 
He may put this ma rke r on any one of the f r act ions equal t o the fra ction tossed. 

The first player to get 3 markers side by side in a row, column, or diagonal, is 
the winner. 

Players 2 - 4 

Mat e r i a ls MI XED NUMBER TIC TAC TOE mat, fraction 
di ce, and markers. 

Played just like FRACTION TIC TAC TOE, only using 
the Mi xed Number ma t. 

Va r iat ion 

One student holds the FRACTION TIC TAC TOE mat, the 
other player hol ds t he MIXED NU}ffiER TI C TAC TOE ma t. 
Pi ck one of t he columns on t he f r a c t i on ma t, and 
name all the f r actions using l owes t t e rms and mixed 
number not a tion . Your classma t e will tell you if 
you have given the correct f r ac t i on or mixed number . 
Take turns until all the rows on t he FRACTION TIC TAC 
TOE ma t have been r ead and che cked . 

SOURCE: Fraction Bars, Card Se t I I 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I 
I 

2:" • I 
4 
I 

5 
I 
~ 
j_ 
7 
I 

8 
I 

q 
I 

/0 
I 

IT 
I 

1-:;z. 

• 3 
1 lk 
2 1 3 
I 3 

:r LT 
2 3 
5 5 • 1 

T 
:2 '3 
7 7 

1. 2. 
4: 8 
:;2. • q 
I 2.. 

?) / 0 

:2. :3 
71 7i 

I I 
~ 71 

Y- 5 6 7 @ 

• 2k 9 3i 4 
1~ 1~ • z~ Z3: 3 

1 12; 1-4: 1~ • 1-j. 1 1~ 1~ 1~ 5 
2 2.. 1 1~ H 3 6 
4 5 _§_ 1 1 ~ 7 7 7 
I 5 B 7 1 2 8 7f 8 

Lf :5 2 7 I{ q c:r 3 q 
2 I 3 • 4 

5 r 5 5 
4 5 6 7 8 

7T 7/ 7T 7T I/ • 5 I 7 :2 
7?i 2 ~ 3 

q 
4~ 
3 
~~ 
1~ 
1± 
1 ~ 
1~ 
1 
!1. 
10 

9 
71 
3 
7T 

/0 
q 
/ 0 
70 
10 
7T 
/0 
12 

10 
5 
3~ 
2{ 

• 1~ 
1~ 
1~ 
g 
1 
/0 
7/ 
5 
"G 

II 
T 
.!L 
2 
II 
3 
II 
Lj 

@ 
II 
6 

/( -7 
II 
8 
II 
q 
II -/6 

I I 
71 
II 
72 

11 
Si 
31 
2{ 
2{ 
1i 
1 ~ 
1 ~ 
1q 
Li 
1 
II 
! ;l 

Pe rmission to use g r anted 
by Scott Resources , Inc . 
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Cards 

Needed: A deck of !Oths Rummy Cards and 2 to 4 players . 

Rules: 1. Each player is dealt seven (7) cards. The 
remaining cards are placed face down t o form 
a stack and the top card of the stack is 
turned up to start a discard pile. 

2 . Each turn a player draws one card from the stack 
or the top card from the discard pile. (If a 
player has two cards equivalent to the top card 
of the discard pile, he may pick up the entire 
pile.) A player must discard each turn . 

3. After drawing, a player may lay down any of these: 
a. 3 or more equivalent cards. 
b. 3 or more cards in consecutive order in tenths. 

1 or more cards that fi t in with any cards 
already laid down by the player or an opponent . 

4. If all the stack gets used up before any player lays 
dO'WTl all his cards, you s hould shuffle the discard 
pile and use it for a n ew stack. 

5 . A hand is over when a player has laid down all his 
cards. 

6. Score 1 point for each card laid down , and 3 points 
if you are the first t o lay down all your cards. 
Subtract 1 point for each card left in your hand. 

7. First player to get 30 points is the winner of 
game. 

Variations: 

1. Play twelfths rummy with the twelfths deck. 
See Lab Materials section for construction 
information. 

2. Play War with either deck. 

3 . Play In-Between 
a. All cards are placed face down in the middle. 
b . A player draws 2 cards and turns them face up . 

The player now draws a third card. If it is 
between t he first two, he gets to keep all three 
cards. If not, t he cards are set aside . 

d. Player with the most cards is the winner. 

Q~ 

~ 
\JJ$1 

FRACTION BAR SHEET DICE GAME 

(For pattern t o construct a dodecahedral d ice 
s ee the section on Lab Materials . ) 

YOU NEED: A) 2 or more players . 
B) 2 Dodecahedron d ice each numbered 1 , 2 , 3 , 4, 5, 6 , 7, 8 , 

9, 10, 12, 16 . 
C) A fraction bar sheet for each player . See page 

entitled Fraction Bar Sheet . 
D) Some markers to cover the sheet. 

HERE ARE THE RULES: 

® 

® 

Each player rolls the dice, 
s mall number is the numerator 
(top number), s mallest 
fraction goes first. 

Doubles are rol l ed again . 

-~·.:~ 6 • - ~ Each p layer roll s t he dice , names his 
3 _ f raction, and covers it or an equival e n t 

fraction on t he Fraction Bar Sheet . 

1Jt. EXAMPLE : 

. ~ You can cover 1 of the halves or 2 of the 
fourths, or 3 of the sixth s , or several 
other frac t ions . Can you name them? 

~ A p l ayer must use all o f the fraction 
that is r olled . I t may be split and 
used on more t han one bar. 

EXAMPLE: 

You could cover 1 half and 1 fourth, 
or maybe .6 t'vlelfths and 2 eighths. 

@ 
The f irst player to get 3 of the 
bars cover ed is the winne r . 

ot:FJ • .:. ., .... 
a d:,ou 

" 

For information on 
the cons t ruc tion of 
dodecahedron dice 
see Games and Puzzles 
in the Lab Section. 



EQUIVALENT FRACTIONS 

Find the shortest path fran• entrance to exit by 

finding fractions equivalent to the fraction 1· 

r 

* 11------~i" 
L-------~~ 

..! 

-
r--

ol 
,, 1----------, L 

L 

L 
L 
/0 

SOURCE: 

Permission to use granted 

1-
7 

'2 
IS 

Math Amusements in Developing 
Skills, Volume I 

by Hidwe st Publications Co., In c . 
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F 1~ C T 0 R BOARDS-I 

I'm the 

Here's ho'" '"e can use the 12-board and the 

c 6 

c 12 

6-board to reduce the f . 6 ractlon 12• 

~ 

(3) 

Try some: 
10 = 
20 

6 
16 

_§_= 
8 

X @ X 1 

X @ X 2 

I can cover a 2 and a 3 in 
and denominator, but I 

6 1 
So 12 = 2• 

8 
-= 
12 

2= 
15 

2= 
12 

X 

30 He can use the factor boards to reduce 12 also. 

C3o ! 5 X ~ X @ X 1 )5 
c ! ® @ )2 12 X X 

') X 1 
L J_ 

Try these: 
14 

12 -= 
10 

9 

6 ±= 
-- = 3 
16 
20 16 -= 

5 9 

IDEA FROM: C.O.L.A.M.D.A. 

) 
= 

1)2 

X 1 = 
X 1 

1 1 
X 1 2 

5 
2 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 



f XAMpJ& :G. 
REduc.E. Cf 

REDUCING FLO\N CHARTS 

CANCE.L 
FAcroRS 

COfi\M.Ot.J TO 

BOTH TE.~5 

(YlULTIPlY FA<:.To 
IN NU(Vlf.RAJOI2.. 

WR.ttE 
+h~ 

51Mpllfl€d 
FAAC.ILON 

/----" ~-~ ~- -,--, ,--, ~-~ 
( ~ ~~=2x3~ ~ 41 2xl ~ _;_ I 
\ 9 /~L<=t=3x3 L~ J \ 3xl 1 /l 3 I 

.........__./ -~ --' \.._ __ _) L _ __l 

FAAcrroN 
IS IN 

LOW~STT~S 

Divid~ 
T~l.S 

_ _.. N\JfV\SER... 
INTO 

gan..l~'j 

WR.,te. 
5iMpli.fu:d 

FAAdi~ 

r---l 
No I __£_ 1 

I ~ I L,_ ___ _J 
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Sha.de in all regions 
that contain a 
fraction in simplest 
form. 
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2. 
4 

PICTURE FRACTION 



ACTIVITY CARDS - COLOR CUBES - III 

You will need some cubes (any cclor.) 

= 1 

Use eight cubes to cover 
one whole completely. 
What fraction is: 

1 cube? 
1 

5 cubeE>? ...!.__ 

2 cubes? 6 cubes? -
3 cubes? 7 cubes? 

4 cubes? 8 cubes? -

1 

Novl 10 cubes are 1 vrho1e. 
Write e.s mar..y fractions as 

2 cubes: 
2 
10' 

you 

l 
5 ---

5 cubes: 

12 cubes: 

15 cubes: 

CC-III-1 

1 

Using 9 cubes, you can 
cover one rectangle 
completely and place the 
remaining cube on the 
second rectangle. 

Then 9 cubes = ~ or 1~ 
What about: 

10 cubes? 13 cubes? 

11 cubes? 16 cubes? 

CC-III-2 

I I I I I I 1 

can for: 

17 cubes: 

8 cubes: 

1 cube: 

10 cubes: 
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ACTIVITY CARDS - CLOCK FRACTIONS - I 

USING "CLOCK" AJ ANSWER THE FOLLOWING QUESTIONS, 

1. Rotating clockwise from 3 to 1 rotates the arrow 

across D part of the "clock" or through 9 of 

the "clock." 

2. Rotating 

parts of 

clockwise from 3 to 2 rotates the arrow across~ 
the "clock " or through~ of the "clock." 

3. Rotating from 3 to 3 rotates the arrow acrossQparts of the "clock" or 

through 9 of the "clock." Did the arrow make one complete revolution? 

3 
We might say then, that 3 = 1. 

4. Rotate the arrow from 3 to 3 to 3 to 3. Did you cross a total of 9 parts? 
9 

you make 3 complete revolutions? Does the statement 3 = 3 seem logical? 

STILL USING "CLOCK" AJ CONSIDER THE FOLLOWING: 

Did 

CL-l-1 
CL-I-2 

1. Rotating clockwise from 3 to 3 to 1 moves the arrow across a total o~arts 
of the "clock." This is also one complete turn, and~ of another turn. This 

shows that: 
0 
3 

1~ 
3 

2. Rotating from 3 to 3 to 3 to ~aves the arrow across a total of~arts. This 

is alsot::Jcomplete turns and 3 of another turn. 

CONCLUSION' t ~ 0 B 
3. Using "clock" ~' give two ways of expressing the following: rotating the arrow 

from 6 to 6 to 6 to 6 to 5. 

THEREFORE: 6 = - ----0 



ACTIVITY CARDS - CUISENAIRE RODS- II 

/ / 
WHEN THE BLUE ROD IS 1 UNIT 

~~] ] ~ 
BLUE I 

I 
A WHITE ROD IS 1 OF THE UNIT, 

9 

GIVE FRACTIONS FOR THE OTHER RODS, 

w 1 R G K D p 
9 ----

N E _9 OR 1 0 OR --- y 
9 

The name Cuisenaire and the color sequence of the rods are trademarks of the Cuisenaire Company of America, Inc. CR- II -1 

CR-II-2 
GIVE FRACTIONS FOR THE OTHER RODS, 

~[ ___ BL_A_CK __ IS_1 __ UN_IT _____ O 
W __ R __ G p __ y __ 

D __ OR K __ OR __ N __ OR __ E __ OR __ 

0 OR __ 

~~ IVE FRACTIONS FOR THE OTHER RODS IF YOU KNOW THAT THE WHITE ROD 

w R G p y 

D OR K OR N OR 

E OR 0 OR 

The name Cuisenaire and the color sequence of the rods are trademarks of the Cuisenaire Company of 
America, Inc. 

IS 1 
5 
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01 
0 
0 

HOW GOOD A DETECTIVE ARE YOU? 

SEVERAL LINES ARE DRAWN FOR YOU BELOW, LOOK AT HOW EACH ONE IS 

~f{r}!§)AJ 

fXVfl!?l!?/h 
~ix jet airplanes flew 
over an uncharted jungle 
and each had engine trouble. 
Six passenger numbers parachuted 
to safety. 

MARKED, THEN WRITE THE FRACT I 01\AL NAt1E FOR EACH PO I NT LABELED CLUE: 
WITH A LETTER, 

A B 
... • • • •!:> 
0 ~ 1 

• c • ! • ~ 
3 ... 

D E. 
• • • • • £\ 
0 1 2. 

F G- 14 ~ • • • • • • • • • • ~ -

I j . . . . . . . ~ 
0 1 

1::. L M N . . . . . . . . . ~ .... 

-"" a? ---------... ~ 
1 • CLUE: This is ) • ~ i 

~? 
WHE" v 

• CLUE: u·~- ~~ 4 • ~ f 
@? """'' ~. 0 

CLUE: This is ;...:.,/ 

~ t 
W\IERE IS s,? ~ 
CLUE: This is 3 . \ 

• •::z. 
0 -'3 

:::. ISThi~ ~? t> 
~ • • 

0 tr 



RENAMING FLOWCHARTS 

Improper -to Mixec.\ 
~SwER. 

ISTHE ---WHOL-E 
NUMSER. 

ExpRESS 
REMAirJ~ 

ASA 

ANSWER 
IS WHOLE. 

Yes FRAcnoo 

NlJ/W\SER.. 
WITH 

FRJ\<"-,TION 

ExNnple:! 

Mixed to ImpRopeR 

ADD MULTIPLY 

)I .. ~ DENOMINATOR ..... 
Tlri\E.'S NU~OR 

WHol-E. NUIY'6f~ 

'PLAC.E. 
..... OVER. 

---......... r-----, r----, r--....., 
(' z ~ H 7><2 = lli ......... : ~>i' 4+3" 17 ~ '; : 
"----/ L ___ j L ___ _j '--_J 
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ESR - EVERY STUDEiH RESPO ~·'D S 

The following is a technique picked 
up in a reading class which can be 
extended to mathematics teaching. 

Every student has a set of the same 
cards at his desk, and as the teacher 
(aide, or another student) asks a 
question all the students raise a 
card with an answer on it. In this 
way you can see every student's 
response to the question. 

Example: To reinforce fraction 
vocabulary and recognition of 
proper, improper, mixed and whole 
numbers, give each student a ditto 
with these answers and have the 
students separate the ditto, so 
they can hold up one answer at a 
time. 

\AA-10 L£ No. 

Call out, or write on the board, one ~t a time a list of numbers like these (1/2, 
3/2, 2/4, 1, 3 1/2, ... ). Each student responds to each problem by holding up 
the card he thinks has the correct answer. Students are encouraged to make a decision 
without looking at anyone . else's raised card. Identify the correct answer (or answers) 
after each problem. This technique can be useful as a review of material, as a means 
of evaluating learning, and as a diagnostic tool. Students enjoy this activity 
because of its novelty. However, if overused, the novelty could wear off. 

502 

It can be extended to : 

recognizing 
fractions 
that are in 
simplest form. 

(..!. 3 7 9 
2' 21' 28' 16' 
3 

51' . ) 

identifying names 
for fractions. 

(two-thirds,a:l, 

1 .;- 3, ~ ... ) 

!/:z. 
Ys 
/4-
3/tf 

+ 
-
X 

4 -• 

~ 0\ 

~ 

identifying 
operations 
needed to 
solve various 
word problems. 



.., 
CD 

3 
=· (5" 
:I 

g 
c: 
:ll 
cc ., 
Ill 
:I s c. 
~ 
z 
0 ., 
r+ 
:::; 
CD 

3 
(") 
0 
0 ., 
Ill c. 
0 
m c. 
c: 

~-
0 
:I 
!!!.. 
CIJ 
g 
a. 
s. 
g 
i ., 
~ c:· 
CD 

w 
< 
~-

"' 

01 
0 
CN 

0 
m 
)> 
"T1 
::0 
0 
s:: 

f) 
p 

" ):. 

~ 
!:1 
;t. 

A B 

A 

THE SHADED 
PART OF A 

IS? 

1 -
2 
12 -16 

Lf -5 

<)==,> 

< 
THE SHADED 
PART OF B 

IS? 

3 -
Lf 

1 -5 

A B 

ITll~ [I] ~ 

~~-
~~~ 
~ ~ 

®I~ 
~ i ! H ltl=t'"Uili =.:(:(/ti ,:: ~-: : ... :' ; . . 

5jj 1~··.; :·:: ;_::' 

'*'lA LID L& 

THE SHADED 
PART OF A 

TS ? <,=, > T HE SHADED 

PART OF B 
I S' 

1 2 
2<3< 

>.1 __ 8 

< < 

> > 
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~ULTIPLE B 0 A R D S -:v 

Use the 2's board and the l's board to find equivalent fractions 
I'm for 1/2. 

board. 0 o (.,..1....,..~ ~.....,1,_...3_,..1-4 lr--5-r-1-~ r-~7~~-'8 -r-1 q--r~-1 o,-1 ~-..1) 

Try these: 

1 -= 
3 

~= 
3 

4 
5 

3 
7 

1 
4 

~ = ]_ = 
2 2 

1 
43 = 3 = 

ll = 
4 

I b (8(1o (12(1q ltb 1'8lzol n) 
4 _ _2= 

6 10 

= 

= 

= = 

IDEA FROM : C.O.L.A.M.D.A. 

00 
0 

0 

= = 

= 

= 

00 

0 
0 

0 
Use the 7 's 

2's 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 



MULTIPLE BOARDS - I - CONTINUED 

We can use the multiple boards to help us compare fractions. 
1 3 1 3 

Compare 2 and 5' Is 2 less than, equal to, or greater than 5? (<, 

103 or >) 

~"""\. 
- -2 5 

Make t (t~2 
3 4 1 

5 '0 7 'i1 q /0 1/ 

c 7_ ~ 4 b ~ /0 12.. 14 /6 }<jf '2.0 2:2. 
~ 

'Y< 
3 ~ b q /2 15 l'ii ~I 24 27 30 33 

3 t 
Make 5 11 55) (s • 10 15 -:2.0 ' 25 ?0 55 40 45 50 

There may be ~ 
several places 
to match up the 
boa r ds. 

'"\....) Line up the fraction so that bo ttom 
numbers (denom1nators) are the same. 

Let's try another. 

l:_o~ 
3 5 

IDEA FROM: C.O.L.A.M.D.A. 

l-= 2 1)0 
t < 3 

5 ooO 

1 
3 - 15 

2 

~ _10_2 ;,= 15 5 6 
b . 1 h I 3 5 ecause 15 1s ess t an 15 . 

Try t hes e : < , = , or > 

3/4 
2/11 
2/7 

2/5 
1/7 
3/8 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 505 



WHAT'S THE MESSAGE? 

DECODE THE MESSAGE BY ARRANGING THE 
FRACTIONS FROM SMALLEST TO LARGEST, 

F 

G. 1 
~ 7 • • • I 

,_. ....... __ 
, ~ \ 

' 11 &Re. '5 +liE. • I ) 

• F1~st utteR 1 

,, ----~ ... _,.' 

506 

F 
l 
7 

• I 

• I • 
" ~. 

HERE'S A SHORTER MESSAGE, 
ARRANGE IT FROM LARGEST 
TO S~iALLEST I 

Z 0 H E 1.~ S 
3_ y_ 5. 9_l 11 
9 5 6 10 3 12 



Players: 2 - 4 

Materials: Dodecahedron frac
tion dice 

Game 1 
Kathy and Al took turns rolling 

the fraction dice until one of 

them got 5 fractions which were 
1 

less than or equal to z• They 

recorded their fractions. 

Kathy won. 

Kathy 4 4 3 8 2 @) 7 1 3 7 1 

Al CIXiD% 6 5 9 
2 7 9 

11 2 5 @ 8 3 6 

11 3 @ 8 
8 4 5 

Play this game with some of your classmates. 

11 3 11 @ 10 CIXf) 
5 5 4 8 3 8 

10 G) 11 10 11 6 3 
1 8 1 8 9 9 3 

Game 2 Take turns rolling the fraction dice until someone gets 5 fractions which 
are greater than 1. 

Game 3 Take turns rolling the fraction dice until someone gets 5 fractions which 
are greater than 1 but less than 2. 

Game 4 Take turns rolling the fraction dice until someone gets 5 fractions in 
lowest terms. 

Game 5 Take turns rolling the ~raction dice until someone gets 5 fractions with 
even numerators and odd denominators. 

(for Games 1-5) When a player tosses one of the fractions he is after, 
he continues his turn by tossing again. When he tosses three such fractions 
on the same turn, he loses all three •• 

SOURCE: Fraction Bars, Card Set II 

Permission to use granted 
by Scott Resources, Inc. 507 



EXAMPLE: 

VARIATimJ: 

508 

THIS GAME IS CALLED INAROW, 
I NEED 2 OR MORE PLAYERS, AND 

A DECK OF 12THS RUMMY CARDS, 

RULES: 
A) Dealer deals 5 cards face up to each player. 

Cards are placed in a row and may not be 
switched around. 

B) cards not dealt are placed face down to form 
a stack. 

Each player is trying to get his cards ordered, 
smallest on the left to largest on the right. 

On his turn, a player draws a card from the 
stack and 
1) replaces any one of the cards in his row 

or 
2) discards the card because he can ' t use it. 

E) The first player to get his cards in a row 
wins. 

I I __/ ~ 1. 1 PLAVER DRAh'S 

z AND REPLACES THE 
"Z 
...1 

If CARD 

* T I 0 t c 1 7 GET IZJ J IiJ 2) IZ IN 

ROW AND WINS, 

TO 

A 

AS A READINESS ACTIVITY FOR THE METRIC SYSTEM) THE GAME COULD 

BE PLAYED WITH 10THS RUMMY CARDS, 

IDEA FROM: Fraction Bars, Introductory Card Set 

Permission to use granted by Scott Resources, Inc. 



EQU I PMDH: Game board, markers, 
2 dice 

one marked: 
two = faces, 
two > (greater) 

faces, 
two < (less) 

faces 

one marked: 
1/8, 1/4, 1/3, 
1/2, 2/3, 1 

RULES: Roll 
fraction die. 
Player with 
smallest frac
tion goes 
first. 
All players 
begin on 
start. 
First player 
rolls both 
dice. He can 
place his 
marker on 
any one of 
the next 
five spaces 
with a correct 
answer . For 
example, player at 
start rolls > and 1/2. 
He looks at the next 
five spaces (2/16, 3/4, 3/3, 
4/11, 1/7) and finds two 
correct responses, 3/4 and 3/3. 
He chooses 3/3 since it moves him 
further on the board. 

2 - 3 Players 

there 
is no 

correct 
answer in the 

next five spaces, 
he loses his turn. 

Players may l and 
on the same space. 

509 
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ACTIVITY CARDS - GRAPHING FRACTIONS 

5--t----r----r--~----?------t 

4 ~+-4-~~-+~ 
3 ._~-+--~~-r~ 

~~4-~-+~~+-~ 

I ~4-~-+---lr--+-~ 

0 

8 
7 
~ 

5 
'1 
'3 
2 

I 

6 

A 

J" 

c 

K M 

G 

L 

H 

I 

D 

5 ---.----r--r--.--~ 
~ ~+-4-~~-+~ 

This dot 
representst. 3 

~~4--r-+---lr--+-~ 

I 

0 

A = E = 

B F = 

E c G = 

F D = H = 

H = 

0 /2345&78 

1 

This dot 5 
represents 2· 

I = 

J = 

K = 

1 = 

Using 2 inch or centimeter graph paper, draw a grid 

as shown. 

Graph the following fractions: 

2 
a) 3 

f) 4 
6 

6 7 
b) 

11 
c) 3 

g) 3 h) 1 
7 4 

~~~~~~~~~ 
IO'~~t-++--l~t-+--t-1H 
q~~~+4~~~~ 
8~~rr~-rrr~~ 
7~~~+4~~~~ 
~~;-~+--l~t-+--t-1H 
s l-t--f--'~+-t-t--+-+~"""'1 
~1-t;-~+-t-t--+-+~H 
j ll-t-h~+4-+-+-+~"""'" 
'2.1-+-1-~-H-+++--HH 
I .,.._.-+-+--+--+--1-+-+-+-+-H 

d) 
8 
8 

i) 2 
8 

e) 1% 
j) 6 

9 

IDEA FROM: The School Mathematics Project, Book B 

Permission to use granted by Cambridge University Press 
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ACTIVITY CARDS - GRAPHING FRACTIONS 
(CONTINUED) 

Graph the following fractions: 

a) 

d) 

1 
2 

4 
8 

b) 

e) 

2 
4 

5 
10 

c) 

f) 

3 
6 

6 
12 

What do you notice about the graph of these fractions? 

121r"""T"""T""T""""""1--:--.-;--r-;--;-r""'l 

,,1--1--+--H++-1-+-t-t-+-1 
roH+-H++-1-+-t-t-+-1 
~H+-H++-1-+-t-t-+-1 
~~~~~~++~H 
7~~~~~++~H 
~~~~4-~-r~~ 
sH-~~4-~-r~~ 
'f H-+-1-++-t-+++--t-H 
~~~1-++-t-+++--t-H 
2~++4~+-1-+-1-~~ 
~~~-H++-1-+4-~~ 

0 I -:z. 3 J.l 5 6 7 J q !0 II l'l. 

Look carefully at the fractions, are they all equivalent fractions? 

On the graph the fractions should all have been on a straight line. 
Were they? 

Use your graph paper to find 7 fractions equivalent to t· 
GF 3 

Here are graphs of the fractions: 
1 2 4 4 5 
3• 3, 4' 3' 2' 

Which is the smallest? Which is the~arge~? 

A ruler can be used to order the fractions from largest 
to smallest. Can you see how? 

Use your graph paper and a rotating ruler to order thr: 
following sets of fractions from largest to smallest. 

1) 
1 1 2 2 
4• 6• 9' 5• 

2) 
3 4 2 5 
5' 7' 3' 8' 

3) 
12 7 3 5 
15' 9, 4' 6 

IDEA FROM : The School Mathematics Project, Book 8 

Permission to use granted by Cambridge University Press 
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MINIPROJECTS FOR FRACTIONS 

THE FOLLOWING ARE SAMPLES OF ACTIVITIES WHICH COULD BE COMPLETED 
IN ONE OR TWO DAYS, THEY COULD BE DONE BY INDIVIDUAL STUDENTS) SMALL 
GROUPSJ OR THE ENTIRE CLASS, 
1. (A) HAVE THE CLASS SEPARAIE INTO HALVESJ THIRDSJ FOURTHSJ ETC, 

(B) TAKE A SURVEY, WHAT FRACTIONAL PART OF THE CLASS: 
- IS EACH STUDENT? 
- ARE GIRLS? BOYS? 
- HAVE PETS? 
- ARE SCORPIOS? 
- ETC, 

2. FIND AND RECORD THINGS IN THE CLASSROOM THAT HAVE BEEN OR CAN BE 
DIVIDED INTO HALVES, THIRDS, FOURTHS, ETC, 

), (THIS ACTIVITY WOULD PROBABLY TAKE TWO DAYS TO COMPLETE,) ON THE FIRST 
DAY EACH STUDENT COULD MAKE A FRACTION PICTURE ON A PIECE OF CONSTRUC
TION PAPER, EACH STUDENT WOULD MAKE AT LEAST ONE PICTURE, MAGAZINES, 
FELT PENS OR CRAYONS, EGG CARTONS, PAPER CLIPS, GLUE, AND A VARIETY 

512 

OF OTHER MATERIALS COULD BE USED, IT MIGHT BE HELPFUL TO SHOW THE 
STUDENTS SOME EXAMPLES, 

WHAT FRACTION 
IS SHADED? 

#1 

\'lHAT FRACTION 
IS SHADED? 

J.f.2 t,-

WHAT FRACTION 
OF THE CANDLES 
ARE BLUE? 

#3 

WHAT FRACTION 
OF THE PAPER 
CLIPS ARE 
v 

TEACHER NUMBERS THE PICTURES AFTER THEY ARE TURNED IN, THE FOLLOWING 
DAY EACH STUDENT NUMBERS ON A PIECE OF PAPER FROM 1-30 (OR HOWEVER 
MANY PICTURES YOU ARE USING), THEY EXCHANGE PICTURES WITH CLASSMATES) 
UNTIL ALL STUDENTS HAVE WRITTEN THE 30 ANSWERS ON HIS PAPER, 



ART PROJECTS FOR FRACTIONS 

l, MAKE A SCRAPBOOK OR BULLETIN BOARD OF PICTURES OR DRAWINGS WITH 
DIFFERENT FRACTIONAL PIECES REMOVED, 

2, DRAW PICTURES TO SHOW 1/2, 1/3, l/4, 1/5, l/8, AND 1/10 OF AN OBJECT -
STUDENTS MIGHT ENJOY PICKING THEIR OWN OBJECT TO DRAW, (HORSES) 

BASEBALL BATS, RECORDS, PHONE, ETC,) 

3, MAKE A SYMMETRY MURAL TO ILLUSTRATE ONE-HALF, EXAMPLES - INKBLOTS, 

Lt CUT A PICTURE UP TO MAKE A JIGSAW PUZZLE, THE FIRST PIECE WOULD BE 
1/2 OF THE PICTURE, DIVIDE THE OTHER HALF INTO THIRDS, CUT OFF 
1/3, DIVIDE THE REMAINING PIECE INTO FOURTHS, CUT OFF 1/4) ETC, 
YOU MIGHT WANT TO TRY THIS ACTIVITY YOURSELF BEFORE DOING IT WITH 

EXAMPLE: 

I 

STUDENTS - SEVERAL INTERESTING THINGS HAPPEN, 
SINCE THE PIECES YOU CUT OFF ARE GETTING SMALLER 
AND SMALLER YOU MIGHT WANT TO GO BACK THROUGH THE 
CYCLE STARTING AT 1/2 WHEN THE PIECES GET TOO SMALL 

---------· - IT DEPENDS ON THE SIZE OF THE ORIGINAL PICTURE, 
ft. LSO IT IS f'~U C:-i E.t\SIER TO DC IF YOU AU·!f>.YS CUT STRIPS ,.....____. OFF THE SIDES OF THE REMAINING Pit.CES, 

} l ~u ... o-+ET< . 
...........___. · rn 171 

CUTS LIKE LJ OR l.:.:::...J 
WILL LEAVE PIECES THAT 
ARE MORE DIFFICULT 
TO ~~ORK h'ITH, 
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COMMENTARY FRACTIONS: ADDITION AND SUBTRACTION 

are adept at learning rules (algorithms). Reference to a model or diagram may 

make their procedure more meaningful to them. 

Approximate Calculations 

One of the striking features of most incorrect answers is their unreasonable

ness. When students add and subtract fraction like 12 +-52 = 12
7 or I - 1 = ~ 

6 5 3' 
they should learn to give some attention to the relationship between the answer and 

the total exercise. Almost everyone would agree that one of our important goals is 

to encourage students to determine the reasonableness of their answers. Yet we tend 

to devote little time to the development of the skills necessary to make approximate 

calculations. One way to encourage and develop approximation abilities is to have 

students answer fraction addition and subtraction exercises by indicating the 

interval in which the answer lies. 
l+l 
3 2 0 ) 3 5 

7 1 
6 5 0 ) 2 3 5 

~+~+l 
2 5 8 0 2 3 ) 4 5 

Students having difficulties can be allowed to use a ruler as an aid. The patterns 

can be arranged by level of difficulty so that all students would be challenged. 

This activity would serve as a nice introduction to The Almost Game in this section. 

If we expect proficiency in testing reasonableness of answers we must devote time 

to developing the necessary skills. 

Some General Strategies 

Students who are still having computational difficulties as they enter middle 

grades usually have a history of failure (and maybe fear) in mathematics. Above 

all else, students need to believe they are valued people and are capable of 

attaining the needed skill. It is often advantageous, from the students' points 

of view, to have remedial instruction different from the methods with which they 

were previously taught (and experienced failure). These instructional techniques 

might include games, laboratory activities, drill and practice through problem 

solving, and manipulative devices, but it is important that students experience 

frequent encouragement and success. 
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ACTIVITY CARDS - FRACTIOI~ BARS - I I 

FB-II-1 
Write the missing fraction for each pair of bars, and then write the sum or 
difference of these fractions . 

~+ D 3 _= 

~ llii4o:; ".::bwml 

__ +!=D 
W '9 J ill;:::f.y.~:':~ n:l I 

~ 

-

~ 

3 
4 

2 
4 

* + --=D 

1/~i:{:)J\r~.(:WF!\ :~·~u 

h':\\?{J/\E~I I 

SOURCE: Fracti on Bars , Wor kbook I 
Permiss ion to use grante d 

by Scott Resour ces , Inc . 



ACTIVITY CARDS- FRACTION BARS- II (coNTINUED) 

Write the fraction for the bars below, change each to twelfths, and compute each 
sum of 5 fractions. 

SUM I SUMli FB-I I -2 

-=-

-=- ---
-=- -=-

-=- -=-

-=-

SUMEJ sUMLJ 
SUME: SUMX 

--- ---
-=- ---
-=- ---
-=- ---
-=- ---

SUM LJ 
5. Which group of 5 fractions has the smallest sum? --
6 . Which group of 5 fractions has the greatest sum? --
7. Which group of 5 fractions has the 2 fractions with the smallest sum? --
8. Which group of 5 fractions has the 2 fractions with the greatest sum? --
9. Which group of 5 has 4 f r actions whose sum i s the remai ning f r action of the 

group? __ 

SOURCE: Fraction Bars, Workbook I 

Permission to use granted by Scott Resources, Inc. 

- - - - - - - - - -- -
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ACTIVITY CARDS - CUISENAIRE RODS-III 

LET THE BLUE ROD BE ONE UNIT, 

NAME EACH OF THE FOLLOWING RODS AS A FRACTIONAL PART OF A BLUE ROD, 

WHITE 

YELLOW 

BLUE OR 

RED 

DARK GREEN 

LIGHT GREEN 

OR 

ORANGE __ 

SEE HOW THE RODS ARE USED TO ADD: 

~ + ~ = t (YELLOW) 

OR 

BLACK 

PURPLE __ 

BROWN __ 

( 

( 

( 

The name Cuisenaire and the 
color sequence of the rods are 
trademarks of the Cuisenaire 
Company of America, Inc. 

) 1 2 - +- = ( 
9 3 --

) 5 1 
( -+-= 

9 3 

) 2 1 - +- = ( 
9 3 --

) 

) 

) 

CR-III-1 
CR-III-2 

LET THE BROWN ROD BE ONE UNIT, 

NAME EACH OF THE FOLLOWING RODS AS A FRACTIONAL PART OF A BROWN ROD, 

WHITE 
YELLOW 
BLUE 

RED OR 
DARK GREEN 
ORANGE 

LIGHT GREEN 
OR 

OR 

SEE HOW THE RODS ARE USED TO SUBTRACT: 

2. _ 1 = __ (RED) 
8 8 

528 

LIGHT GREEN 

The name Cuisenaire and the 
color sequence of the rods are 
trade~~rks of the Cuisenaire 
Company of America, Inc. 

PURPLE 
BLACK 

TRY THESE: 
7 1 
--- = 
8 8 
5 1 
--- = 
8 2 
3 3 --- = 
4 8 
1 1 
--- = 
2 4 
1 7 1--- = 
8 8 
1 3 1--- = 
4 4 

OR 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 



ACTIVITY CARDS - CLOCK FRACTIONS - II 

1':2-

.,-.-.,..----.f"J 

6 

Attach two arrows to "clock" D. Rotate both arrows 

from 12 to 3 (through 1; of the "clock.") Holding 
4 the bottom arrow on 3, rotate the top arrow another 12 

of the "clock." The top arrow rotated through what 

part of the "clock?" 

The example to the left should help you see that 

3 4 7 
12 + 12 = 12' 

USE THE SAME PROCEDURES TO FIND: 
c) _5 + _]_ 

12 12 A) _5_ + 6 
12 12 

B) _l. + _]_ 
12 12 

Using two arrows on "clock" Q, rotate both arrows 

from 12 to 7. Holding the bottom arrow on 7, rotate 

the top arrow counter clockwise from 7 back across 

3 parts of the "clock." Where is the top arrow now? 

Do you see that the example at the right shows that 

7 3 4 
12 - 12 = 127 

USE THE SAME PROCEDURE TO FIND: 

i..) 11 _ _5_ 
D) 1 - _]_ 

12 12 12 

B) _9__ _a E) 
10, ll .=:.:...:::.. -

12 12 12 12 

c) l2 q 
F) 1_1 _5 - _...._ 

12 12 12 12 

D) _]_ + lQ 
12 12 CL- I I -1 

CL-II-2 
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ACTIVITY CARDS - CLOCK FRACTIONS - II (coNTINUED) 

USING "CLOCKS" A1 R & ll1 TRY TO DISCOVER A METHOD 
FOR ILLUSTRATING HOW TO FIND ANSWERS TO PROBLEMS 

LIKE: 

530 

A) 1+1 
3 4 

B) 2. + 3_ 
3 4 

c) ~ +_5 
5 12 

D) 3_ .+ _l 
4 . 12 

USING "CLOCKS" A1 B1 ~ & U1 TRY TO DISCOVER A METHOD FOR 
ILLUSTRATING HOW TO FIND ANSWERS TO PROBLEMS LIKE: 

A) ~- 1 
12 3 

B) li. - 3. 
12 Ll 

_5_ 1 
c) 12 - 6 

n) 5. - 3_ 
5 4 

E) 5_ - 2 
6 3 

F) 3_ - 1 
4 3 

CL-II-3 
CL- I I -4 



1~ 

1 
L{ 

ACTIVITY CARDS - TANGRAMS - III 

TG- II I -1 

lb- 8 - 4 

~=s 

TG-III-2 ~ 
oOO Ot" 

_I_ + _I = _I -2or ~ 
4 Lf 2 y 16 

1 -'-+-' = . 8 8 

2. I I 
lfo + I~ = 

3. 2 +.2.. Lf 8 = 
Lf. I I I 

a+a+e;= 
5. -' +~-8 1'-::, -

0 I I I I 
. lh + lb+~+lc:,= 

7. _1_+-L+-'-+-'-. ''=' lb lb '--\ -
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ACTIVITY CARDS - TANGRAMS - III (coNTINUED) 

I I ? y--g:;. 

I 
Lf 

I 

'" 
..L 

'" 

I 
8 

Cover the board completely. 

Remove ~· What remains? 

(Use the Tangram Board to figure 
how many sixteenths remain.) 

1 I 14 7 
1. - 8 = TI; or 8 

2. 1--rf = 

.3. I 1- TG; = 

4. 1- ~ = 
5. 1- I~ = 
c;. 1---:2. = - L1 TG-III-3 

TG-III-4 
Use the tangram pieces to help you solve these 
problems. An example is shown but there may be 
several ways to demonstrate the problem. 

1 . h . Cover 4 w1t p1eces so 

that you can subtract 
1 1 
8 from 4• 

I 

8 

1. 

2. 

3. 

4. 

5. 
~. 

7. 

8. 

I 
4 
I 

8 
I 

2 
3 

8 
5 
I~ 
I 

4 
I 

2 
7 

8 

I 
1(0 = 

I 
lh = 
I 

8 = 
I 

-8 : 

I -8 = 
3 
16 

: 

3 
- 8 : 

~ 
- 8 = 



ACTIVITY CARDS - GEOBOARDS -II 

Find a geoboard solution for each of the following problems. 
Record your answers on dot paper. 

Be sure 

3 4 
answers 

1. 16+16 3. l+I 
5. 5 7 are in 

4 4 16 + 16 lowest 

1 1 
terms! 

3 3 .?_ + l 2. 2+2 4. -+- 6. 
8 8 8 8 

CD CD 8 
• • • • • • 
• • • • • • . + 

Record on dot paper. Be sure 
answers 

3 1 
1:.+~ 5. 1-+l are in 

1. 16 + 2 3. 
4 8 2 8 lowest 

terms! 

2. 1 + 2. 4. 3 1 6. 2. + 2 
8 16 t;+l6 16 8 
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ACTIVITY CARDS - GEOBOARDS - II (coNTINUED) 

6 2 
1. 8 8 RECORD ON DOT 

1 PAPER 
2. 1- 4 

3 1 
3. 4 2 

Find the fraction each problem names: 

~+~=-

~-~=-

lj3-[]=_ 
534 

7 1 
4• 8- 4 

11 1 
5 • 16 - 4 

15 - __]_ 
6 . 16 16 

+ 

-

-

Be sure 
answers 
are in 
lowest 
terms! 

GB-II-3 
GB-II-4 

--

--

--



(J) 
41 

4 
- 2 

® 
4 

- ll 
4 

® 

® 

fRACTION 
SUBTRACTIO~ 

Find the answers to the following subtraction problems. 
Use the diagrams to check your answers. 

OEb 00000~ s2 
6 

_:J 
6 

0000 OOOOOOLJ 61:. 
4 
3 - 1-

~ 
3 
2 

- 1-
3 

4-? 
6 

- 3 

4 

Make and solve a problem for these diagrams. 

000<1> DDDDEP 

0000(] 000000 
Make a di agram for these problems and solve them. 

8 

- 22:.. 
3 

Choose some problems of your own, make diagrams, and solve them. 

IDEA FROM: C.O.L.A.M.D.A. 535 

Permission t o use granted by Northern Colorado Educational Board of Cooperative Service 



"tJ 
C1) 

3 
Cii ' 
"' a· 
::J .... 
0 
c: 
"' C1) 

tQ .... 
Q) 
::J 
fit 
a. 
o
< 
s: 
::J 
::J 
C1) 

"' 0 .... 
Q) 

s: 
Q) .... 
::r 
C1) 

3 
Q) .... 
~· 
Q) 

::J 
a. 
Ul 
0 c;;· 
::J 
0 
C1) 

a;! 
Q) 
0 
2: 
::J 
tQ 

"tJ 

g. 
C1) 
0 .... 

01 w 
0) NUMBEr? LINE 

ADDITIOIV of ~RAQ""IONS 

WhEN I o.dJ ON thE NUMbER liNE. I .sfo.Rtor.J Oo.Ncl 
t up QS f<>.P. as t~ fiRSt /IJIXYibert :'A'jS: fiJ+ ~ 
0~~ 1 

0 f <I. I~ •• I I I) 

~ ltf~·· -thEN 1 sto.t.t whE.~ I Je.ft off owe( mVP 
:C -the. o./"PUNT of thE_ 5€~ NU/'1\L-R. ~+.!::!... 0 ~ . '8 s 

: <1~~~7 t) 
-. lf 

Q) '- \ ... s 'i1 '8 0 0 

~ ~ f.r lo.rvd.EdoN 78 ,so.2.+~=.2 1'! ! ..., ~ow ;t5 YOUR. TuRNooo 

"tJ 
Q) .... 
: 10 1 2 24 
~ . ~+5= 

"tJ 
~- 2. 0 1 2 ~ + 2. -
~ . .3 3 -_ 011._ 

3 0 1 z 3+j__ 
. 4 '-1 -_a<:_ 

0 1 2 3 4 5 " 7 8 '1 10 2 
Lf. ( I I I I I I I I I I . I I I I I I I I I I I I I I I I I . I I ) 3+3""-

SUBTAACTION of FRICTIONS 

WhEN I subtR.o.d oN tht: Ni.JtrthE.R.. LiNe. I .st~ orv 0 
o.rvd jO up as ~ as ~ fiast" N\A(!'Iben. 5Aj5 : HJ-1 

0 ~ 2. ~ 5 
( I I I I I I I I ) 

~ThEN 1 sfo.Rt whea.e I lc.ft off o.Nco{ 3o bt::d::. it-e. at"PJNt of the. 
r-\._:sccONd. ~~: Lf-{i] . I o.lwo.ys ~o b;;.c.k ~-the NlH'h.R.Ii~ 

0 1 2 4 5 
( I I I I I 1(:) I I ) 

... I /o.Ndc.d oN ~J 50 '-f-± = 3 :k f 

Now it:S Your0 TuR..IV'Ob"' 

0 1. 2 3 Lf 5 3-:2.-( I I I I I I I I I I I I I I I I ) 3-

0 1. 2 3 4 5 _.!__-1-
2.. < 1 I 1 1 1 I 1 1 1 1 1 ) 2z - -

Lf 5 I .f...-0 ~ 2 I T I I I I ) Ljz_-22.-3 . < I I I I I 

5 7 t 2. 3 lf 5 " 7 'i1 "' I 0 7+1_3, = 4. ~ ? I I I I I t I I I I I t I I I I I I~ .§_- .2_:: 
• ( I I llll'll ' lllllll"l 1 1 1 11 1 11 1) - / 6 6 

0 .1 2 3 Lf 5 b 7 8 "' /0 1..!..+5J..; 0 1 2 3 Lf. 4 ~. <I I I I I I I I I I I ) 2 .2- 5 I I I I I I> --5::. 
~ ( I I I I I I I I I I 5 



NEEDED: 2 OR MORE PLAYERS 
~ 
~ 

A 12" RULER FOR EACH 
PLAYER 
A MARKER FOR EACH 
PLAYER ~ 
A PAIR OF DICEJ EACH 
MARKED WITH OJ 1/16J 
1/8J l/4J l/2; 1 

RULES: 1) PLAYERS ROLL DICE, SMALLEST SUM GOES FIRST. 
2) EACH PLAYER ROLLS THE DICE AND, STARTING FROM ZERO, MOVES 

HIS MARKER A DISTANCE EQUAL TO THE SUM OF THE FRACTIONS 
ON THE DICE. 

3) IF DOUBLES ARE ROLLED, THE PLAYER GETS ANOTHER TURN. 
4) IF A PLAYER ADDS WRONG, HE LOSES THAT TURN, AND THE 

DISTANCE GOES TO THE PLAYER THAT FINDS THE MISTAKE. 
5) FIRST PLAYER TO MOVE HIS MARKER TO THE 12" MARK OR 

BEYOND IS THE WINNER. 
Variations : 

1) Same rules except the sum of the dice is subtracted 
from 12". First player to pass 0 wins. 

2) Same rules except the winner is the first player to 
reach exactly 12. Player may choose to throw only 
one die for his turn. If a player's total moves 
his marker past 12, he loses that turn. 

3) Rules of addition game are followed except if the sum 
has a numerator of 3 (1, 1, -2 ), the player loses 

4 8 16 
his turn. (No lost turn if the sum is ~ or ~ ) 

8 16 
4) Use three dice. The player adds the fractions on any two 

dice and from that sum subtracts the fraction on the third 
die. Allow students to discover the best way to do this. 

IDEA FROM: WYMOLAMP, Elementary Materials 

Permission to use granted by Fremont County Unified School District #25 
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"'tJ 
CD ..... 
3 
c;;· 
!:!!. 
0 
:::J ... 
0 
c 
"' CD 

co ..... 
"' :::J ... 
CD 
a. 
0" 
< 
() ..... 
CD 

"' ~-< 
CD 

"'tJ 
c 
2:: 
;:;· 
"' ~-
0 
:::J 
~ 

:; 
p 

01 w 
CX> 

0 
m 
)> 

""Tl 
:0 
0 
5: 

):.. 

~ 
~ 
Ill 

s 
' 
< 
0 
c 
3 
CD 

1\.) 

~~~-$~- m;M[1& 
@ LET'S TRY ArJ 

ADDITION PROBLEM 

Pl ace the 0 on t he A 
s c ale d i rectly above 
the 1 /2 on the B 

Find 2/ 5 on the A 
scale, read directl.Y 
down to find t he 

~ LET 'S SUBTRACT Place the 0 on t he A 
scale d irectly above 
3 / 10 on t he B scale . 

Look on t h e B s cale until 
you fin d 1 1710. Read ::E. 
to find your answer on the 

A scale . "-s cale .. ~ ~answer on the B scale,. 

i 
- ------r---, 

1 2::.. 10 
..L 3 .6 ' ' + 10 3 /o 5 ' 2 ' 5 ' • A'. 

I 
I I I I I C 

I ..L 2.. ~ ..L q ' I 2 
0 /0 5 10 2 TO so 2. + s =. 

' . 
B '. @ 

TRY THESE: 
7 3 

To+5"" 1-3 + ± ~ ~ + 1-fo~ 
Us i ng the s l ide rule try to find a quick way 
t o add thr ee or more f r actio:r1s . 

2-+_l_+q_ 
10 5 TO-

I + _;- + I~ =-

1 I I I :s+,o+"-2+=:. 

Hint ; you shouldn' t have 
t o write anyth ing down 
e xcept your fina l answer . 

4 3 
5 TO 

_!_ 7 
/0 /0 

,. 
1 /0 

I 
5 

-t_L +I 2 
2 +,o 

II 

Cut out t he two p i eces of your 
slide rul~. Fold a l ong t h e dotte d 
l ine of t he B scal e and slip 
A inside. 

10 

I 
/0 

...L 
5 

I 
5 

3_ 
{0 

~ 
lo 

:2 I 
52 

J_ I 

-:5 2 

:3 
5 

3 
3 

7 
lo 

'7 
To 

#; 

L/ 
?5 

( 

11~ -1~ 0 
.-

I 
I 

lo 
I 

"3 0 io 

TRY THeSE..: 

q I I 5 ~ j f 3 / 7 L./ q 
10 11o I s l ;o / 5 2 -!5 ro 1"5 I ro 

q .I L3 2 .!... '3.2 L/ _3_ 
/0 Ito Is fro Is /2 15 l;o / 5 !,o 

L[, 
5 ... 

' A• 

1fo \ 
\ 
' 

ZA 

ZB 

• 
' ' B ' 

I i - ~~ -: 



"' r:ren 
'< '"' C.t:l 
>-l ~. 0 
::1'Ul c:::: 
en "' ::0 f.'· ("') s:g t1j 
rt 
::rrt 

0 
0 
" c:: t:i:l 0 (/) (1) c:: en 

"" (1) 
• (]0 J-to 

'"' 1-'• Hill ::s :::1 :::1 
n rt 

(t 
a. 'C:::: 

'0 

t:i:l 
~ 
C/l 
1-'• 
n 
C.t:l 
?;" 

1~ 1 
I;;' I 

v 

t:l:j 
11 
~ 
n 
rt 
1-'· 

§ 
C/l 

c.n w 
CD 

A MASTERS PUZZLE 

Fill the blanks in the puzzle below. SIMPUFY your an~we• 

Some~u·'l'\e ~ you. hd.'r'e 
-to o.dd u.p t, down-lt or 
from N<jh-+ +o le"+"'""" 

Try s-ta.r+i ng 

]I) o 1m ~ t (G K3 t :(C ll flli ~ JP o tol ! 
Add and simplify tt:e following proble ms. In the puzzl e belo1~ , connect 

your answers in order. 

:;i 
7t. St 

.1.. • 
¥o , 

st • <f• 
7i. . 

&~. 7} . 
.3~ 

• lo ?.j 

1} 4 + 3 ~ 

2} 2 
5 +) = 

3} ~ + ~ = 
0 0 

4} 3 ~ + 2 = 

5} 7 + % = 

6} 5j +2j = 

7} .! + 4 = 
5 

8} 5 ~ + ~ = 

9 } 2i+6= 

2£ 
' • 

• .L 
7 

• 5i 

• 'If 
2¥ 

4L . 
d~ . 

• 7i 7i . \)'~ 
lo· </-}- ·s!J-. 

·st- . 
2~ 

10 } 1 + 3 3 
10 10 

11} 1 + 2 = 4 

12) 3 l 
2s+ lc= 

13} 4-+-3~= 

14 } 1 4 
9 + 9 = 

15} l + g = 
4 

16} 2 3 "'!+).,.,= 

17} 1 + 1~ = 



(.]1 INCH \f\JORM FRACTIONS 
-1:::-
0 

Lines ho.v£. bc:e.n dr().wl'\ 
to show how the:. i nc.h 
worm is divic.!e,d. 

( ,")---. 1 

I c)-. -i 
~- LJ. 

c I I I :;-.-z:r 
8 Cllllll!t)--. 8 
10 CIIIIIIIIIIIIIIJ)-. ~ 

UsE. fhE. in.:.h worms 

fo .f'i II in thes£ pa++E.rns. 

I @_Q=_Q 
T~ Lf - 8 n +=ft ; ~ Q=f?-
_, _Q=D 
Lf - 'B 10 

£_n_D_Q 
'+ -8 - lb - 2.. 

2-=Q;Q 
8 /(;, '+ 

_3_,__Q 
8 - /0 

_z__Q 
8 - /G 

~ =9~-Q !j__Q_n_Q 
8 - lb - -v-- 2 

!:!:._ _ 0 _ n 
4-8 -It; 

_:S_ _ _Q 

8 _Q- 0 
8- IG - Lf 

8 - lb 

~~o 

TH £ 1 NCH ~ CAN HfL'P You. l o A'DD 
L\ K.E.. 1=- 'RP.CT'IONS . 

-~~\I I\\·)~ 
Sh<>-de. j,., +ht. p11o.fs fo .fi,..c( thue. sums . 

C"fCW'I!p 

__2:,_+_1_:::. 
4 4 
I I 
2.+T=' 

_I_+ _2_ :::. 
/fo 10 

__y__ ___3__ 
'8 t "3 == 

_.5_ + _..:?___ -
!b /b -

_j_ + ___2:.... + .....2_ -
/(:, /(:, 16 -

c 1 I I a== 

c 1 0 = 

C 111111 Ijlllllll~ = 

( I I I I I I I~;: 

011\lii\ITJTTJD= 

cr l I I l r-ru= 

NOW IR. Y 50~ t;Nl-IKt. FRACfiONS . 
o'-'oo[ED :::. ( FfJ ;) ~ ~ 

_!__+ I 
'1 T 

Oooo I - - + I 
2- 8 ~ C I I I I I I 10"' 

I I 19 :0 

_3__ 
8 

-- OR 

--OR 

-- OR 

_Or<. 

;i + f- ::: CJ Ill 1111111 I i ll~ = -- o~-

I 3_+-
8 '-f 

2-+ ~ == Cllllllljlll\ 1110 == 
fl IG 

,S.., + -' ::: Cll l II l 11 11 I Ill k0 = /6 ;2._ 

- - OR-



MULTIPLE BOARDS - II 

To add or subtract fractions: 

(1) Choose the multiple boards which begin with the same 
number as the terms of the fractions. 

(2) Move one pair of multiple boards until you have the same 
denominator lined up. (See the examples.) 

(3) Now you can add or subtract. 

THEREFORE I 

1 3 
- =-
2 6 
2 4 

+3=6 
7 
6 

THEREFORE I I I 

2 10 -=-
3 15 SUBTRACTING ~ - ~ 

...---r--10 - 3 - .!. = _]_ 

--- " .L 1~ 
~15 

q 
8 6 

·:·/:t:t/::x 2 , 7 s q 10 ,, 

:::::·sy.:_ 1o ::f:s-~ 20 2s 9o ~5 l.fo l.fs so ss 
·. ::- .' ·. :-.. :-.:.-: ......... : 

Use your multiple boards to do these problems. 

1) 3 5 5) 2 4 
9) 1 3 -+-= --- = 3- + 2- = 

4 6 3 9 6 9 

2) --..2._1= 6) 7 5 10) 2 3 --- = 7- - 2- = 10 3 8 6 3 7 

3) 4 3 7) 2 2 
11) 42. + ~= -+-= -+-= 

7 8 5 7 6 7 

4) 5 5 8) 
3 2 

12) 1 3 
--- = -+- = 2-- 1- = 
8 12 10 5 3 4 

IDEA FROM: C.O.L.A.M.D.A. 
541 
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LCD F LO'w'CHART I 

PICK THE. 
LA~'=>E~T 

Df.f\lO/i\I~AToR,. 

PK.K.. THE. NEXT 
,MULIIPL.E oF 

"THE LA~ 
PaJO/V\INA11:>R.. 

NUMBEI2. 
PICI<£0 

IS 
LC. D 

----/5 I 3"'\ 
\ b'Y 1B.J ....__ _ __. 
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L _ _j 



LCD FLOW' CHART II 

USING- 'PRlfflE.. FACTOR~ 

Pvr /"ll~INC:r 
FACTO~S IN 

LCD CIRClE. 

COMPLE.TE.l-. Y 
FACTOR.. EAC.H 

OENcMINAToR.. 

L~ AT TliE. 
FAC.TORS oF 
Tl-1 E. t-J EXT 

DENoMINAToR 

PRODUCT 
IS 

LCD 
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FRACTION FLOWCHART 

TO AOD OR SUBTRACT FRACTiONS 

NO 

FlNO 
A 

COMMON 
i)ENOM\NA"toR 

SUBTAAC..T -n.IE. 

YES 

NO NUI"\~IOR.S 
KEJ=P -n.u;. SAJV\E ,.. ___ _ YES 
OE.NO/V\It\JAiO~ 
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1"-> 
SIMPL..eST 

FORM 

ADD T\-tE. 
1\JU/r\~~A\OR..S 

KE.~ ""tl-l€. ~ 
'DENotrlJ NAfoR. 

EXAM'PL~: 
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I * ~ ~ ~---1 ~\ /±"' 
L _1 o_-_3o _ _j ( ADDITION\ 

\ ? J "" / r- --""' 
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\..__· __ _} 

I r-- -\ 
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.-- --, 
l2b 13 I 
I so= 15 1 
L~_._j 
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I am a down arrow . ~ What do I do? 

3} '= 3 1~= 3 3 ~= 3 

9 
6t' = 6 

1 
6-lo ~ = 6 610 '= 6 

}'= 0 l~.j,= 0 ~7 = 3t~= 3 

Draw a ring around each true statement below. 

3 
24 .J = 2 st~= 5 

1~ ~= ~~= 3 
8 

4g- .J. = 5 

16 
2~= 8 ~= 8 5 

6 ~= 0 

Now complete these statements: 

Example: 4t ~ = 4 

7i ~ = 7 

4t ~ + 7i " = 4 + 7 

1 
23- I = 2• --

11 

23t ~-1~~ =--- = 

Answer the following questions: 

8"'=8 1 
3~=0 

3 12 2 
4 ~= 1 s~=zs~= 

1 1 
116. = 11 

2 ~ 0 

9.!.. _I = 
5 ~ --

12.2.. 1 + 9.!.. 1 = 12 + = 6• 5.,--. -

Does 1st~+ 5 ~ = (1~ + 5%-) ~ ? 

Does 13.!.. I + 7.!.. I = (13.!.. 
3.. 3. 3 

Does 17t ~ 

What are some numbers so that D ~- ,6 ~= (0-.6.) .J. ? 

2 

What do you think an up-arrow would mean? Do all the above problems using 
up-arrows instead of do"~-arrows. 
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To introduce the ~ (UP-DOWN ARROW) to your students, you might use the 
following examples: 

You might use the following examples for introducing the ~ (UP-DOWN ARROW) 

3 *= 3 2i 

* 
3 2f * = 3 5 

2f * = 2 
2l * = 2 

2 * = 2 5 

3ft= 4 :J 

* 
3 3t t 3 

2 

Complete these statements: 

7; * 8 ~t = 

8t * 41 = 
9 

7tt+ 8t*= 8 + ~t - 4~ * + 

You might also have your students consider some or all of the following: 

a) Does 
2l * + ~ 5 3 *= ~ 3 * + 2t *? 

b) 1 t 2 t= 2 t- 17tt Does 17- 8- 8J ? 2 - 3 

c) Does s- + 7-
1 * 1 3 3 *= sl 71 ? 3 + 3. 

d) Does 1 * 1 5- + 7-
3 3 * = est+ 7t) t ? 

e) 3 * 1 * = 10~ - 8~ t ? Does 104 - Sf; 

f) Does lOft- 8t t = (lOf - a%-> * ? 

g) Can you think of a problem that is like problem (c) and that will have a 
yes answer? 

h) Can you give a problem like (d) that will have a yes answer? 

i) Can you give a problem like (e) that will have a yes answer? 

j) Can you give a problem like (f) that will have a no answer? 



FRACTION SOLITAIRE 

MAKE THIS SET OF FRACTION CUBES FROM WOODJ FOAM RUBBERJ 
STYROFOAM OR TAGBOARD, STICK-ON PAPER LABELS WORK WELL, 

INSTRUCTION CUBE 
(f) < I :LOse:<~ 

® 

)2 

LtJSE I 

)2lj 

RULES: 

ROLL THE CUBES, 
ADD TWO OR MORE CUBES UNTIL YOU GET AN ANSWER ALLOWED BY THE 
INSTRUCTION CUBE OR UNTIL YOU SEE THAT IT IS IMPOSSIBLE, 

3, THE CUBES MAY BE TURNED IN THE DIRECTION OF THE ARROWS 
TO GET EQUIVALENT FRACTIONS, 
IF YOU CAN GET A CORRECT ANSWERJ YOU GET A POINT, IF 
YOU CAN 1 TJ YOU LOSE A POINT, 

5, IN SOLITAIRE IF YOU GET 10 POINTS BEFORE YOU LOSE 10 POINTSJ 
YOU WIN THE GAME, 

~~~~ 5, IF YOU PLAY WITH OTHER STUDENTSJCHECK EACH OTHER'S ADDITION, 
THE FIRST ONE TO GET 10 POINTS IS THE WINNER OF THE GAME, 

IDEA FROM: C.O.L.A.M.D.A. 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 
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~ J.f THE 
(• • i RULER IS 

v c. tJ DRAHN ON THE 
CHALKBOARD AND THE 

LETTERS PLACED AT 
RANDOM AS THEY ARE 

SUGGESTED BY THE STUDENTS. 
BE PREPARED FOR THE STUDENTS 

TO SPELL OUT CERTAIN WORDS. 

The following questions are examples which can be 
answered using the ruler. 

1. How long is CAT? 

2. Which student has the longest name? 

3. Which is longer: forever, eternity, infinity? 

4. Can you find a word exactly 3 units long? 

5. Which is longer: MINUTE or HOUR? 

6. What is the longest three letter word you can find? 



:r 
FRACTIONS 

FIND A PAI.IERN 

AND COMPLETE 

THE FI&URE... 

THIS WILL 
EUlill ~UR. TENIHS 

SENse.! 

IDEA FROM: Aftermath, Volume 2 

Permission to use granted by Creative Publications, Inc. 

Sum 
oF 

~owS 

10 OT'_ 

/Oo'f'_ 

1oor_ 

10°""_ 

jQor_ 
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""0 
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~ 
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:l .... ..... 
0 
a. 
c 
n .... 
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-< 
(") 
Q) 

a. 
C/) 
C1) .... 

~ 
f1~D~ 
SLACK·~ACK 

For construction of Fraction Rummy 
Cards see section on Lab Materials. 

NEEDED: 2 OR MORE PLAYERS 
A DECK OF 12THS FRACTION RUMMY CARDS. 

(OR A DECK OF 10THS FRACTION RUMMY CARDS,) 

RULES: A> PLAYERS DRAW ONE CARD. LOWEST CARD IS 
PLAYER 1. 

B) EACH PLAYER TRIES TO GET CARDS THAT ADD 
TO 2 OR AS CLOSE TO 2 AS HE CAN GET WITH-
OUT GOING ABOVE 2. 

C) PLAYER 1 DRAWS A CARD AND ANNOUNCES 
WHETHER HE IS GOING TO "PLAY" OR "STAY." 
1) PLAY MEANS HE WILL DRAW ANOTHER 

CARD WHEN IT IS HIS NEXT TURN, 
2) STAY MEANS HE DOES NOT WANT ANY MORE 

CARDS, 
D> PLAY CONTINUES UNTIL ALL PLAYERS HAVE 

ANNOUNCED "STAY ." 
E) THE PLAYER CLOSEST TO 2 BUT NOT ABOVE 2 

IS THE WINNER OF THE HAND. TIES COUNT 
1 WIN FOR EACH. 

F) RESHUFFLE ALL CARDS FOR THE NEXT HAND. 
G) FIRST PLAYER TO WIN 5 HANDS IS THE 

WINNER OF THE GAME. 

NEEDED: 2 OR MORE PLAYERS 

RULES: 

VARIATION: 

A DECK OF 12THS FRACTION RUMMY CARDS 
(oR A DECK OF 10THS FRACTION RUMMY CARDS) 

A) 
B> 

C) 

D) 

E) 

F) 

EACH PLAYER IS DEALT 3 CARDS FACE UP. 
THE CARDS LEFT OVER ARE PLACED FACE DOWN 
TO FORM A STACK. 
ON HIS TURN. A PLAYER DRAWS 2 CARDS. 
1) IF THE SUM OR DIFFERENCE OF HIS 2 

CARDS IS THE SAME AS THE FRACTION 
SHOWING ON ONE OF THE "up" CARDS, 
HE KEEPS ALL 3 CARDS, 

2) IF THE SUM OR DIFFERENCE IS NOT THE 
SAME, THE 2 CARDS ARE PLACED FACE-UP 
WITH THE OTHER FACE-UP CARDS, 

WHEN THE STACK IS GONE . PLAYERS RECEIVE 1 
POINT FOR EACH CARD THEY HAVE BEEN ABLE TO 
KEEP. 
P BONUS OF 10 POINTS IS AWARDED IF A PLAYER 
IS ABLE TO USE ALL OF HIS FACE UP CARDS. 
FIRST PLAYER TO SCORE 50 POINTS IS THE WINNER 
OF THE GAME. 

BEFORE DRAWING HIS 2 CARDS, AN OPPONENT COULD 
CALL EITHER "SUM" OR "DIFFERENCE." AND THE 
PLAYER WOULD USE THAT OPERATION. 



Rules: 

MAKE A SPECIAL DECK OF 52 CARDS. 

THERE IS 1 EACH OF ~. l, i, .2_, &_, ~. 
2 3 4 5 6 8 

1 1 2 1 2 3 1 THERE ARE 2 EACH OF -, -, -, -, -, -, 
2 3 3 4 4 4 6 

5 1 
6' 8' 

. . . , 7 4 5 5 7 10 
8' 3' 3' 4' 6' 8 . 

1. 2-5 players, deal 7 cards each. 

2. Put rest of the cards in a 

+wo- ~ 
thir~.ds 3 

stack face down. Top card is turned face-up to start a discard pile. 

3. Player to the left of the dealer draws top card (off stack or discard 
pile). 

4. Players form 
"books" to lay 
down. Books 
are sets of 
cards that add 
up to 2. 

5. Players discard 1 card unless it would give him less than 3 cards in his 
hand. 

6. The game continues until one player "goes out" by laying down all his cards. 

7. Scoring: 2-card book 
3 points, "going out" 
down. 

8. 30 points win. 

1 point, 3-card book = 2 points, 4 or more cards = 
3 points. Subtract 1 point for each card not laid 

9. If the stack is used up and nobody has gone out, the discard pack is shuffled 
and used as a new stack. 

IDEA FROM: C.O.L.A.M.D.A. 
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WORLD TRACK RECORDS 
-FIELD EVENTS-

HIGH JUMP 

POLE VAULT 

LONG JUMP 

TRIPLE JUMP 

SHOT PUT 

DISCUS 

JAVELIN 

29' ~~~ 
2 

22!51:.11 

4 

57'21" 
4 

71'7" 60'0" 

224'5" 221'9" 

308'8" 213' 

1. HOW MUCH HIGHER IS THE MEN'S POLE VAULT RECORD THAN THE MEN'S 
HIGH JUMP RECORD? 

2, HOW MUCH FARTHER IS THE MEN'S JAVELIN RECORD THAN THE MEN'S 
DISCUS RECORD? 

3, HOW MUCH FARTHER IS THE WOMEN'S DISCUS RECORD THAN THE 
WOMEN'S JAVELIN RECORD? 

4, HOW MUCH HIGHER IS THE WOMEN'S bONG JUMP RECORD THAN THE 
WOMEN'S HIGH JUMP RECORD? 

5, A PENTATHLON IS MADE UP OF FIVE EVENTS, SUPPOSE ONE WOMAN 
HELD ALL FIVE OF THE ABOVE LISTED WORLD RECORDS, WHAT 
WOULD BE THE TOTAL OF THIS nPENTATHLONn? 

6. HOW DO YOU THINK THE WEIGHTS OF THE MEN'S AND WOMEN'S DISCUS 
COMPARE? WHICH ONE IS HEAVIER AND BY HOW MUCH? 

7, WHY AREN'T THERE RECORDS FOR THE WOMEN'S POLE VAULT AND THE 
TRIPLE JUMP? 

552 IDEA FROM: Project R-3 

Permission to use granted by E.L. Hodges 
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NEEDED: 2 OR MORE PLAYERS 
INDIVIDUAL GAME SHEETS 
PENCILS 
DIE 

RULES: A LEADER ROLLS THE DIE, HE CALLS 
OUT THE NUMERAL SHOWN. EACH PLAYER 
DECIDES IN WHICH SHAPE TO PLACE THIS 
NUMERAL. THUS THE NUMERAL COULD BE 
WRITTEN IN ALL THE SQUARES, OR IN 
ALL THE CIRCLES, OR IN ALL THE TRI
ANGLES, OR IN THE DIAMOND WHICH IN
DICATES THE NUMERAL IS REJECTED. 

THIS PROCESS CONTINUES THREE MORE 
TIMES. AFTER 4 NUMERALS HAVE BEEN 
ROLLED AND PLACED IN THE SPACES, 
EACH PLAYER COMPUTES THE SUM AND 
THE PLAYER WITH THE GREATEST TOTAL 
SUM IS THE WINNER. 

GAIV\E li 

D+ 1 
~ 

+ 
~ 

D- 1 
~ 

TOTAL-

SOURCE: Fun With Numbers 

0 
D 
~ 
D 
1 
D 

0 
~ 

~ 
D 

GA/V\E I 

~Em 

+ 1 
2 
1 + 
3 

RE.crE.Cr 

Permis sion to use granted 
by San Francisco Unified 

School District 

"TOTAL 
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H ER€. ARE. .SOIY\E 
'(MGIC.. SQUAQ£5 . 

ALL RDWS, COL.Ufi\N5, AND 
UtAG{)NALS Sl-tJULD ADD 

UP To THE. 5AfY\E... 
NUfYT&1?... 

I 
'rl'v\Gic 8~ SauAA~ 

1t 1 
5 _z 1fr 8 8 

1-t 2f zt 
1~ ~ 3 -g 

li 2-/; 1{ 

A. I 
3 :2.. 

_]_ 
l'l. 

s-t '.2 
Jo-g 

c;,!:J-

1~ 
I ---3 

1% I 

18 
~ '7 - -2 0 

2- I 
5 6 

IDEA FROM: Fraction Bars, Card Set II 

Permj ssion to use granted by Scott Resources, Inc. 
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/i} 

[fJ 

AN APPROXIMATION GAME FOR 2 TO 3 PLAYERS 

WHAT YOU NEED: 
21 TILES NUMBERED 0 THROUGH 20. 
DECK OF 21 GAME CARDS. 
1 COVER CARD. 

PLAYING: 
PLACE THE GAME CARDS FACE UP IN A PILE IN THE CENTER OF THE 
DESK. PUT THE COVER CARD ON THE TOP OF THE DECK. 

tO/III /!/ 
/!I} {!/ 

/i] 
/fil 1ft} 

Iii/ 19 f!jJ 
t!J til tq) 

fs/ 

t!J 

/fiJ 

Remove the cover card. Look at the fraction for Game I. 
Decide which whole number it is closest to. Point to that 
whole number. 

If you are the first player to point to the correct answer, 
you get to take the game card. Do not pick up the number tile. 
Continue playing until all the game cards are gone. 

It helps to color code 
the games. Cards may 
be made on 3 x 5 index 
cards. You may decide 
to put each game on a 
separate set of cards, 
or make up problems of 
your own. 

The winner is the player who ends up with the most game cards. 

SAMPL£ CARD I 
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Variations: 

06:~'2~T ~~~~ 
(CONiHJUE.D) 

Game II: Play the same 
as Game I only point to 
the whole number closest 
to the sum. 

Game III: Point to the 
whole number closest to 
the difference. 

1) If a player points to the wrong whole number, he gives one 
of his game cards to the player who finds the right answer. 

2) A student may play by himself against a clock. 

3) A student may use only the number tablets 1~5 and make up 
more game cards that round off to one of these numbers. 



NUMBER SENSE AND 
ARITHMETIC SKILLS 

Placement Guide for Tabbed Dividers 

Tab Label Follows page: 

DIDACTICS ............................................ 10 
Student Self-Concept ................................... 10 
The Teaching of Skills ................................... 24 
Diagnosis and Remediation .............................. 42 
Goals through Games ................................... 62 
TEACHING .EMPHASES .................................. 74 
Calculators ............................................. 74 
Applications ............................................ 82 
Problem Solving ........................................ 92 
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ACTIVITY CARDS - FRACTION B,~RS - I I I 

FB- II I -1 
To multiply a fraction times a fraction, you can split the shaded part of a 
fraction bar. 

Split into 2 equal parts 

-4 T .. 
rWU\i!J l I : I ~ I 
\_~. l:ix~ ~ ~ 

Complete these equations. 

Split each shaded 
part into 2 equal parts 

~ 
f:::J{.\~~:n .· .. ·· ... ... .... . 

Split into 3 equal parts 

I I I. • I 
-' x-' =-3 ~ 18 

Split each shaded 
part into 3 equal parts 

Split into 4 equal parts 

~ r:-----. 

1 I I 

~X~=,~ 

Split each shaded 
part into 4 equal parts 

Now try these and decide how to split each shaded part. 

SOURCE: Fr action Bars, Workbook II 
Permission to use granted 
by Scott Resources , I nc . 

~-------------------. 

ro r="":Hm~,.,..-}~ --,---,.----r-~ 

I I 
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ACTIVITY CARDS- FRACTION BARS- III (PAGE 2) 
EXACT FITS 

For the 2 bars I have taken, the 

shaded amount on the i bar fits 

shaded amount on the 

4 times. 

t!tJ I I I I I 
2 . I 
3-:-6 

the two bars I have, there 
is no exact fit. The shaded amount 

on the ~ bar fits into the shaded 
3 amount on the 4 bar twice with 

something leftover, so this is not · 
an exact fit. 

Activity (1 or 2 students) 

Pick any 2 fraction bars which are not zero bars. Compare these bars to see how 
many times the shaded amount of one of your bars fits into the shaded amount of 
the other. Do this for 10 pairs of bars. See how many exact fits you can get. 

Repeat this activity with a classmate. Take turns choosing pairs of bars. See 
who can be the first to get 5 exact fits. FB-I I I-2 ,,.,.. FB-III-3 

Write the fraction for each bar and divide the greater fraction by the smaller. 
The first two equations have been started for you. 

3 
6 

I I I 

D 1 .. - = 
6 

LJH?JnWnliCLJ I I I I I 
killlllllllll 

1~ + 1; = D 

SOURCE: Fraction Bars, Introductory 
Card Set and Workbook T 

570 Permission to use g ranted 
by Scott Res ources , Inc. 
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ACTIVITY CARDS - FRACTION BARS - I II (PAGE 3) 

FB-III-3 
With these two bars, I can see 

h 1 f" . 11 2 . t at 3 1ts 1nto 12 t1mes 
Compare what's leftover with the 
amount you are dividing by. This 

. . 3 4 3 s 1 d. "d rat1o 1s to or 4• o, 3 1v1 es 
. 11 2 d 3 . 1nto 12 , an 4 t1mes. 

11'-1.-_=21 
12 . 3 4 

. f 3 rat1o o 4 r±m 
~ 

Use the fraction bars to compute the quotients. 

SOURCE: Fraction Bars, Workbook II 

Permission to use gr anted 
by Scot t Resour ces , Inc . 571 
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ACTIVITY CARDS- GEOBOARDS- III 

1 1 1 1 
REMEMBER THAT 4 x 2 CAN BE WRITTEN 4 of z· 

1 1 -of-
4 2 

DO YOU SEE HOW THIS 
PICTURE SHOWS THAT 
1 1 1 
4x2=s? 

FIND A GEOBOARD SOLUTION FOR EACH OF THE 
FOLLOWING PROBLEMS. RECORD YOUR ANSWERS 
ON DOT PAPER. 

l of .!. 4. 1 1 
1. -of-

4 2 4 4 

2. 1 1 5. 5 1 
-of - -of-
2 8 8 2 

1 3 1 7 
3. -of- 6. -of-

4 4 2 8 

f ~ f ASKS THE QUESTION: HOW MANY !' s IN ~? 

DO YOU SEE THAT THIS PICTURE SHOWS 

THAT THERE ARE THREE t IN i? 

FIND A GEOBOARD SOLUTION FOR EACH OF THE FOLLOWING. 
RECORD YOUR ANSWERS ON DOT PAPER. 

1 . 1 4. 
5 . 1 

1. - - - 8 . 16 2 . 4 
1 ..!.. 1 3 . 1 

2. 5. - (BE CAREFUL) 2 8 4 
. 

2 
" 1 7 . 1 

3. 
.) . 

6. -: - 8 4 4 . 8 

GB-III-1 
GB-III-2 



z. 
z. L.J X 5 

RULERS AND NUMBER LINES 
SAMPLES FOR STUDENT WORKSHEETS 

'• Lf 

ll!!lllll!lllll!l!!l!!llll!!ll!!l~ 
0 ~ ~ 3 4 

3 . .3 x.f 

4. 11 
I I I I I I I I I I I -2 

0 .1. 2. 3 ?J"j'" 

5. I I I I I I I I I I I I I I " I I I I I I, I ,, I I. I ,, I I I I I, I I I I j, I I 
0 j_ 2 3 'f 5 

You can use your ruler to multiply and divide fractions. 
Watch this! 

MULTIPLICATION 

1) Draw a line segment t" long. 
I..L I I_L..L ) 
r{J;711.j"!.i4 2 

~ 
I II 3) 

12. 
Tl-l/5 SHOWS THAT{JX-4 IS 1-fz 

I 
~ 

I 
"2 

I // 

2..--2_ 

-i 1) 

2) 

/ HIS SHows -rHAT 2±..;-~ is 5 3) 

IDEA FROM: C.O.L.A.M.D.A. 

Extend this segment unti l there are 

six 1:_., segments together. 
4 

How long is the total line segment? 

6 X 1:_ = 11:_ 
4 2 

DIVISION 

1 
Draw a line segment 2-z" long. 

1 On this segment mark off as many -" 
2 

pieces as you can. 

How many could you mark off? 

2.! .,. 1:. = s 
2 2 

Permission to use qranted by Northern Colorado Educational Board of Cooperative Services 

1._ 

573 



01 
-....j 
~ 

-o 
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::J 0 .... 
0 s: 
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Ill 
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a. 
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'< b z h 0 ..... .... :::r 
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::J 

('") 
0 
0 ..... 
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a. 
0 
m 
a. 
c: 
0 
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~. 
0 
::J 
~ 
OJ 
0 
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a 
0 ..... 
('") 
0 
0 
"0 
CD ..... 
Ill .... ;;:· 
CD 
(/) 
CD 

< c;· 
CD 
en 

4 15 
TO r~1ULTIPLY 5 x 2s MAKE EAcH FRAcTioN usiNG THE BoARDs. 

(15f 5 X 3 X/ ) 

(2 gj 7 X :2. X 2 X I ) 

(Lfl 2X:2..X/ ~ 
X 

(5lsxt ) 
LOOK FOR COMMON FACTORS (OTHER THAN ONE) IN A NUMERATOR AND DENOMINATOR, 

COVER UP EACH COMMON PAIR WITH A DISC OR SMALL PIECE OF PAPER, 

C4l~x~xl ) (t5j~x3xl ) 
X 

(51~><1 ) (~ B! 7 X ~X @xI ) 

MULTIPLY ALL THE REMAINING FACTORS IN THE NUMERATOR, 
MULTIPLY ALL THE REMAINING FACTORS IN THE DENOMINATOR, 
TRY THESE: 

2 1 
3x3= 

5 4 
nx15= 

7 2 
- x- = 
10 3 

5 9 
6 X 14 = 

7 6 
S X 14 = 

21 42 
35x64= 

PUT YOUR FACTOR BOARDS ON THIS: 

1 X 3 X 1 = 3_ 
1 X 7 X 1 7 

3 l§_ = 
4 X 21 

~02 6-u 1-p 1:-
21:_ X 3S = 2 

---H--J 
--~----===:)< i ) ( : x~J·=: __________ __ : )(_ i ( ~ 

11 
:J> 
\) 
-; 
0 
:;:::o 

ttl 
0 
:I> 
:;:::c; 
t:::J 
(/) 

,_ ..... 
.......... 
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01 
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(!) 
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0 

"' ~. 
0 
::J 
~ 
o:l 
0 

"' c. 
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() 
0 
0 
"0 
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:0 
0 
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0 
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TO DIVIDE: 
2 . _q 
3-. 15 MAKE EACH FRACTION USING THE BOARDS. 

(2lzx1 ) • (4:2x2x1 ) 

(3l3XI ) • (t5 l 5 X 3 X I ) 

INVERT THE SECOND FRACTION AND MULTIPLY, 

(2i2x1 ) 

(3!3x\ ) 
0 

( /5: 5 X 3 X I ) 

(LJ:ZX2X/ ) 
X 

LOOK FOR COMMON FACTORS (OTHER THAN ONE) IN A NUMERATOR AND A DENOMINATOR, 
COVER UP EACH COMMON PAIR WITH A DISC OR SMALL PIECE OF PAPER, 

(2;~x1 ) 

(31~xl ') 
X 

Q5! 5 x®x I ) 

( Lt ~~ X 2 X I ) 

MULTIPLY ALL THE REMAINING FACTORS IN THE NUMERATORS, l_ X 5 X 1 _ 5_ _ 21 
1 X 2 X 1 - 2 - / MULTIPLY ALL THE REMAINING FACTORS IN THE DENOMINATORS, 

TRY THESE: 
5 .!. 4 - _]_ . 2 3 .:.. 5 5 .:.. 9 -11 . ll - 10 -: 3 = 18. 24 = -.--

4 10 

5 .:.. 5 = !!.._!.._}__ 1 . 1 6 :. 14 6. 12 9 . 12 - 73 :- 25 = -. -= 
5 15 

11 
J> 
n 
-I 
0 
::::0 

t::O 
0 
J> 
::::0 
t::::l 
(/) 

.......... 

.......... 

,.....,. 
(") 

0 
:z 
-l 

:z 
c 
m 
t::J 
'--" 

c ~ n- -
, ~ c -:· n nuum-( i -: i ---·- ) 

.._.....i....------=)( ~ ~._____ ___ -=) 
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FRACTION FLOWCHART 

TO MULTIPLY oR 0\VIDE. 

FAACiloNS ANO MIXED NI..XV\&ER,S £XAMPJ..E. : 

WRITE 

CHANGE 
THE.I"\ TO 

IfV\?Ro?E.R 
FRAC.TIONS 

CANC.EL 

•--~ AIIJSWE~ ~rJ 
511\'\P~ST 

FOF./Y\ 

~xJ!= 
,--

/MIXED"-, 
( ? I 
\WHOLE) 

'-1 /YES 

r-!--, 
,-{( "'---Z----.1 2 3 ~ ; I 

/ ? \ -- _j 

(f"\VLilPUCAi!O~) 

,?/ 

'---

L YES 

NO 

---' r---, 
"'----~ 28 = 1.!2.1 

11:5 15f 
__ _J 



5 2 ----q 3 

q.3 q-:-3 311 
fif-:-y=d·i"4i""i:liili7!" = 2 = 2 

12 . ij 12~4 3 1 
27-:- c;=E217",:1!1111q11110 =3 = 

-:-3 
tjjjj7jiLjjjj I I" II !iii """!1!!10= 

-74 

8 . 1 7 . 2----- -----11 ~ 2 9 . 3 
Wfll.L, Hew ABOUT ONE U KE.. 11-/15? 

2.3 2 n/n.3 
{7~a= 7 xD"D--s 
0 a 3 WONT Go 

IN'R:> ?.. AND 8 

1 . 3 
2-. Lf= 

c;.s 
7--~= 

2 . 5 ---3 . 6 

2x3x873 
f@lilii!Jiii I I I I II iii! !I 1 )!!!IIJI!IIil!i!JO 

7x3 xs-=-8 

TftY THESE. : 

3. 2 ----8 . 7 

2.5 ---3 . 9 

2 X 8_ lG --
7X3 21 

4 . 3 
/o -=-a-= 

1 . 5 
7-·cr-

577 



Connect "a" and 

1. 1 1 -X = 2 5 

2. 2 2 
3 X 3 = 

3. 1 2 1 
X-

6 = 

4. L 6 
X- = 1 0 7 

5. 
1 1 3 X 3 = 

6. 1 5 1 
X 3 = 

7. 
2 1J. 
T3 X = 14 

8. 2 1 = X 
9 2 

9. 2 X 
L__ 

6 20 -

1 0. 1 6 1 
XTS= 

1 1 • 2 
- X 3 

11 
2 = 

1 2. 6 
7 

14 
x15 = 

578 

/( 
_1 
8 

q 
to 

4 
9 

II 

I 

7 

MULTIPLICATION OF FRACTIONS 

I 

~ 
3 

2 
7 

I 
3 

5 
i2 

7 
lo 

15" 

J.._ 
'2. 

3 
TO 

3 
4 

'2. 
TT 

q 
~ 

'i 
5 

I 
9 

8 

3 
5 

]_ 
'I 

5 
1 

8 
9 

3 

3 
7 

5 4 
8 1 

{., 

2.. 
J.._ 
/0 

5 
'! 

/0 
I 

8 
7 

5 
I 

'i 

2. I 

9 ~ 

"b" answers for each of the following problems. 

(a) 

6 2 x- = 
3 

4 7 
7 X 8 = 

2x.§_-
9 15 -

12xll 
22 20 = 

2 2 
5 X 6 = 

1 X 
5 3 = 

§XL 
9 4 

= 

1 
30 X 2 = 

5 1 
4 X 2 = 

1 0 11 
TIXT2 = 

_1 X 2_ -
6 7 -

7 2._ 
TOX 14 = 

(b) 

1 3. 

14. 

1 50 

1 6. 

18. 

1 9. 

20. 

21. 

22. 

23. 

24. 

2_ X 10 = 
5 
1 
T2 X 9 = 

2 X§-
8 9 -

lx'L= 
7 15 

2_ X 20 = 
5 21 

LX .2. = 
4 9 

.Sx2= 
5 4 

91 X L -
3 4 -

~X~= 
11 X 2_ -

3 5 -

2_ X 2 -
5 9 -

±xL-5 22 -

(a) 

4 
X 9 

2. 
8 = 

2 X L= 
14 

7 3 
30 X 7 = 

1 X 
7 

51 
4 

= 

20 • 1 
X-2 = 

2 1 6- X 14 = 5 

18 2 
X 3 = 

1 
-X 
7 5 = 

33 
1 

X- = 3 

6 X 11 
2 = 

1 27 30 X = 

6 
7 X 7 = 

SOURCE: Math Amusements in Developing Skills, Volume 1 

Permission to use granted by Midwest Publications Co., Inc. 
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0'1 
-...J 
<.0 

ARSJ;CAN'Ittl 
OUT How WE EiET" "lUE. 
~IN"ll£ LAJnce 'f 

!1 
6 5 

5. :30 I 4 ·i'2D 
J.l. I 

1 4 

2 I 
5J X 65 = 30 + 4 + 2 + _.!!_ = 3&A 

15 
15 15 

LET'S CHECK IT 

s1 x 5!1 ~~ 3 5 

liix3.!!.= = 
3 5-- , ....,. 

HOW ABOUT g-2 x 121 ? \ 
12 1 2 . 

2 2 ~ 

81 ;T;~ • ~ CHECK IT , , , 

+4+5+_2= 

5 ,~ I 
24 ~ 

_21 g_2 X 121 
12 co 12 2 

lDl 25-
12x 2-_=_ 

\~/ 

~ 
8-j- X 9t 

1<1 X &t 
~ 81 

8 X S 

5 X~ 

~X~ 
3 3 

I I I 

E8 

EB 

f\bU TR..'r' 
1'lia ~s 

Wmi LA1Ttcss .•• 

~ 3 
12 X 3f 

11 X :r:-4 
16 

1 3 st X 84 

2l X 1o-? 
3 8 

E8 E8 

E8 EB 
EB EB 



c::J 
ZLJ 7 3t is c.los£ to - \6 + 3 3" is clos£ to-

12~ : 1-i;-

580 

. 6~ 

9 17 10 

ApPtci~i-ito ~SE """~ <:.oMpAtE 'j ....... 
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174-7 3t-::::: 
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9 .Y.o 7 .3-*~ 
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~oc.v CAM~ ON 5011'\E crf -thesE. 



18 

2~ IS BETWEEN 
2 AND 3, 

THE ANSWER IS BETWEEN 
9 AND 6 

THE ANSWER IS CLOSER TO 
6 BECAUSE 2~ IS CLOSER 

TO 3 

3t IS BETWEEN 
3 AND 4, 

WHY? 

IN YOUR HEAD FIGURE OUT A 
CLOSE ANSWER TO THESE 
PROBLEMS, COMPARE YOUR 
ANSWERS WITH A FRIEND, 
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I 

24 + 3l 
6 

5 14 X-
6 

6 • 

3 5- X 7 
4 

582 

1 6f X 3 

24 + 1..!. 
8 

2 

2 
9 X 9) 

4 3-] X 7 

3 
4 X 84 

1 38 X 4 

10 -.- 2!. 
7 

25 • 

15 • 

16 . 

4 
7 

:J 
4 

~ 
6 

BETWEEN (CONTINUED) 

PROBLEM SETS 

42 .!. 4 . 7 

3 55 X 4 

12 • 11 
9 

4 
9 

• 110 

12 • :J 
8 

12t + 12 

1 
10J X 9 

1 
1- X 6 

2 

5 4- X 5 
8 

12 
1 

X 4-
9 

II 
1 4 X 1-
8 

30 + ~ 
5 

llx 

3 3] X 3 

2l + 10 
9 

12 + ~ 
7 

9 
5 

xJt 

9 • 

4 los x 3 

1 
5 X 4-

8 

6 
310 X 3 

2 8- X 1 
5 

9 • 2i 
7 

8 • 

3 + 

1 
44 + 

21 
5 

ll 
2 

4 

1 2- X 4 
8 

5 + ~ 
3 

12 • 

15 . 

7..!. + 
3 

3 7-x 10 
4 

2!. 
5 

4 
9 

1 

3 3] X 9 

4 
1 

X 12-
2 

4 
6 X ll 



TRACK RECORDS IN SPACE 

YOU WILL NEED A 1973 (or newer) EDITION 
OF AN ALMANAC. 

Each planet in our solar system pulls 
objects toward it with a different 
amount of force. In most cases, the 
smaller the planet, the smaller this 
force and the easier it would be to 
jump away from the surface. The idea 
of this activity is to find out what 
would happen if you tried 2 sports 
events while standing on other planets. 

USE THE INDEX OF THE ALMANAC TO LOCATE 
THE OLYMPIC GAMES. 

What is the 1972 Olympic 
High Jump record: 

What is the 1972 Olympic 
Pole Vault record: 

1. If you were on the Moon, you could jump 6 times higher. 

a. Is the Moon's gravity stronger or weaker than Earth's? 

b. How high would the record High Jump be on the Moon? 

2. If you were on Mars, you could jump 2~ times higher. 

a. Is Mars' gravity stronger or weake~ than Earth's? 

b. How high would the record Pole Vault be on Mars? 

3. If you were on Venus, you could jump lt times higher. 

a. Is Venus' gravity stronger or weaker than Earth's? 

b. How high would the record High Jump be on Venus ? 

4. 5 If you were on Neptune, you could jump only 6 times as high. 

a. Is Neptune's gravity stronger or weaker than Earth's? 

b. How high would the record Pole Vault be on Neptune? 

5. If you were on Jupiter, you could jump only 1~ times as high 

a. Is Jupiter's gravity stronger or weaker than Earth's? 

b. How high would the record High Jump be on Jupiter? 

Permission to use granted 
by E. L. Hodges 

SOURCE: Project R-3 
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592 
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599 

601 
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TOPIC 

Estimation 
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Computat ion 

Computation 

Computation 

Comput a t ion 
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Patterns 
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Word probl ems 

Word problems 

Mixed operations 

Mixed operations 
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Word problems 
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Paper and pencil 
Transparency 

Paper and pencil 
Transparency 
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Puzzle 

Game 
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Puzzle 
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Transparency 
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Transparency 

Paper and pencil 
Transparency 

Paper and pencil 

Paper and pencil 
Transparency 

Paper and pencil 

Act i vity 

Paper and pencil 
Activity 

Activity 

Activity 
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PIZZA PUZZLE 

f h t f t . n of the p1·zza each piece is? Can you igure out w a rae 10 

A 

E. 

B 

586 
IDEA FROM: More Games and Aids for Teaching Math 

Permission to use granted by Nikki Bryson Schreiner and Touch and See Educational Resources 



YvHfRES \OUJ( HEAD 
AT? 

I can do most any fraction problem 

in my head. For example: 7 + 7I is easy! 

Try these: 

6~ + 4 
3 

Now for a 

1 
4o2 - 20 

couple quick 

1 so . 40 + - - 20 = 
2 

Try it! (Do these in 

1 10-- 3 = 
2 

100i - 15 = 

Just add 7 + 7 = 14 

and 14 + l = 14l 
? 2 

g.!..+ 2 
3 

32. + 5 
8 

subtractions, 

1 
40z means 40 

1 1 20 + - = 2oz. 2 

your head.) 

60t- 10 

65~- 15 
5 

watch 

+.!.. 
2 

4.!.. + 10 = 
5 

11 + 7l = 
4 

this . 

75t - 25 

49~- 13 
7 

These are tricky. Can you figure out how to do these in 

~ 
~ 

your head? 1 1 1 1 Hmmm' 40 - 1"2~ 1.· s the same as 40 10 30 - 2n=. 
v-:::- - - z-·.. - 2 - 7 2. 

4~- 1~ = 
2 2 

7 - 2l = 
5 

75 - 25t = 

23 - 17~ = 

1 
100 - 13f = 

6 
99 - 911 = 

I think these will be very easy for you! 

1 1 10o=- - 5- = 
4 4 

922- 2l = 
7 7 

40~- ~ = 
3 3 

77l- s.!.. = 
4 2 

These look pretty difficult but use your head. 

7l:.- 2l + 1l = 
2 2 5 

~- 71 + 1~ = 
4 4 7 

s.!.. - 5.!.. + I.!.. - .!.. = 
2 2 4 4 

100 - ~- 4l- 5 
3 2 

gl- 4l = 
2 4 

5 1 
5612 - 94 = 

si + ~- lt = 

90 - ~ - 1l - sl = 
3 3 3 

IDEA BASED ON: Mental Computation by Klaas Kramer, (c) 1965, Science Research Associates, Inc. 

Permission to use granted by Science Research Associates, Inc. 
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IN YOlJI< ~fAD ... AGAIN? 

We can also do many multiplication problems in our heads 
if we give it a try. 1 1 

For example 2 x 12 we can think of as 2 
of 12 or 12 - 2, either way we get 6. 

Try these: 

1 
16 lx 40 = lx 22 lx 6D 2x 2 2 2 

1 1 1 1 30 64 x-= 70 x-= 4x 16 Sx 2 2 

1 1 1 28 
1 

21 = 30 6x 54 x-= 
JX x-= 7 3 

1 1 1 35 18 8 x-= S- X = 2x 8 

You'll like these too! Use your head! 

2 
X 12 Find l of 12, that's 4, then multiply by 2. 

3 3 The answer is 8. 

2 3 
X 8 2 25 4 

X 10 X 9 X 3 4 5 5 

xl= xl 1_ X 42 
2 

3 12 35 = JX = 
4 5 6 

9 
X 100 81 xl 66 X _2_. = 3 X 7 = 10 9 11 7 

Here are problems that are m-i-n-d s-t-r-e-t-c-h-e-r-s! 
Stick with it! 

1t X 14 1 1/2 means 1 + 1/2, 
4 14 d 1/2 1 X 1 is an X l.S . 14 . 7 

1 1/2 X 14 is then 14 + 7, or 21. 

1.!_ X 18 2l x 12 Jlx 8 = 4lx 4 = = = 2 2 2 2 
1 s- x 
2 12 = 16 1 

X 42 = 14 
1 

X 22 = 
1 s- x 3 6 = 

6l X 1l = 2l = X 1l = 3 = 24 X 15 X 42 
3 4 5 6 

BRAIN TEASERS 

(no hints this time!) 

2 3 1- X 15 = 2- X 8 = 5 4 

2 
7 = 2i x 20 4- X = 7 5 

2 2 5 X 2- = 3 X 3- = 5 3 

3 3 
42 X 1- = 100 X 520 7 

588 
IDEA BASED ON: Mental Computation by Klaas Kramer, (c) 1965, Science Research Associates, Inc. 

Permission to use granted by Science Research Associates, Inc. 



The answers to the following problems are divided into fractions, right 
and left, to indicate which direction you should go in the maze. Beginning 
with problem 1, work a problem and find the right answer in one of the 
columns. Then go to maze and trace a line until you reach the next problem 
to be worked. If you make one mistake, you will eventually end up in one 
of the boxes. If you make two mistakes, you will be stopped at a dead end. 

1 3.+1= 
I 8 4 

81 ~X 1~= __ _ 

9 5__2.= 
1 6 3 - ---21 31 + 15 = 5~ ~X ~ = 3 6 .... 

31 3._1 , 6 11 X 21 = 
4 2 --·--- I 2 3 

2. 
10~ 3 X 2 = ·-·----

7 fl+L_:L= 
RlG.HI 

I 5 10 ]0 
lill 

1 __2 3. Q_ 31 3. 
6 , 12 5 10 2 8 

l l , 13. 
8 4 4 

1 2 !:! 21 22 2 
4 3 6 8 8 5 

2 3. , 1 zl 
2 3 6 

1 _y_ 11 , 13. 4Q , 42. 5. 
3 12 8 8 9 3 8 

fl. 11 4z , 5l 
3 3 6 6 

E.ND 
SOURCE: C.O.L.A.M.D.A. 

Permission to use granted by Northern Colorado Educationa l Board of Cooperative Services 
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rt 

H 

(subt r act i on, ineq ua li ty , 
and mu l tiplicat i on) 

!:.1.2~ 2 (or 2 teams) 

FRACTION BAR FOOTBALL 

Ma t e ri a l s Fr actio n cards, foot ball fiel d mat, f ootball, a nd s i deline marker 

Ii i, Greg . Let's play FRACTION 
BAR FOOTBALL us i no t he frac tion 

O. K. I'll qet. the cards , and you 
qet the foo t ba l l fi eld mat . 
Don't forqet t he football an d 
side - line ma r ker. 

~~ 

j ~ 
You wil l need to kn ow a l ittle about footba ll to pl ay t his game. 

FRACTION BAR FOOTBALL Rules 

Pr epara ti on 

Spread the f r acti on cards face down. Each pl ayer takes l car d . The player wi th 
the greater fract i on may kick - off or rece i ve . Cards taken f r om the pile are not 
repl aced until a ll cards are used . Playi ng t hrough all of the ca rds once allows 
f or about 25 pl ays, whi ch is 1 quarte r of t he game. 

Con vention 

Each one- t;,elf t h corresponds to 1 yard on the f oot ball fiel d . For exampl e, 
the f r action 2 corresponds t o 8 yards , s i nce 2 _ 8 
Ki ck- offs 3 3 - 12 · 

The ball is pl aced on 1 of the 40 ya r dl ines. The player kicking-off takes 1 
fract i on ca r d and moves the ball the number of yards determined by multipl ying 
that fraction by 6. If the ball lands on the Goa l Line or i n t he End Zone , it 
is br ought out to the 20 yardline. 

~ 
The pl ayer on offense has 4 tur ns to obta i n a Fi rst Down. On each Down, he takes 2 
cards and the pl ayer on de fense takes 1 ca r d . The player on offense uses his greater 
fraction . If it i s greater than t he· f r action chosen i)y t he Defense , the Offens e ga i ns 
ya rds cor responding to the difference. I f th e f r acti ons are eq ual , there is no 
advance . I f t he De f ense has the grea ter frac t i on , t he Offense loses yards 
corresponding to the di fference. 
The s i deline marker is pl aced on t he s i de of the foot ball f ield t o indicate the 
number of t he Down and the yardline t he Fi r st Down began on . (Exampl es on next ca rd) 

Exam~ 

Offense ' s 
Ca rds 

FRACTION BAR FOOTBALL 

[!][0 Defense's 
Ca r d ITJ 

The Offense ' s greater fraction corresponds to 9 ya rds, and the Defense ' s fraction 
corres ponds to 4 yards . So , t he Offense ga ins 5 yards . 

If the Offense had sai d , double, he wou ld have gained l O·yards . 
Yardage, on back) ---

Ex~~ 

Offense 1 s 
Cards mm Defense's 

Card co 
(See Daub 1 e 

The Offense ' s greater fraction corresponds t o 8 yards , and t he Defense ' s fracti on 
corresponds to 10 yards . So the Offense loses 2 yards. 

FRACTION BAR FOOTBALL Rules 

Punts 

The Offense t akes 1 card and moves the ball the number of yards determi ned by multi
plying t hat f raction by 6. 

Points after Touchdown (Pl ay s tarts from t he 3 ya rdl i ne ) 

KickJ..!'..g_ for l_point 

One card is t aken and t hat fr ac ti on is multiplied by 6 . The bal l must 
go at least 10 yards beyond t he Goa l Line . 

Running_f2! 2 points 

The yardage is determin ed as on any Down . (Offense takes 2 cards and t he 
Defense 1 card ) The ball mus t go to t he Goa l Line or beyond for a score . 

Field §oa 1 s ( 3 points ) 

The Offe nse t akes l card and multiplies t hat fract ion by 6 . The ball must go 
at least 10 ya rds beyond th e Goa l Line for a fie l d goal . 

Double Y arda~ 

The Offense may s ay, do ub le, before t ak i ng hi s 2 bars. The Defense t akes l card. 
If t he yardage normall y gained on t he play is greater t han 4 yards, the yardage 
is doubled. I f it is l ess than or equal to 4 yards, the Offens e loses hi s t urn. 
As usual, it i s sti l l possibl e f or the Offense to l ose yardage . 



' t,,. 
' 

~ -2 l.!::!J - 3 

IDEA FROM: Aftermath, Volume 3 

- I --7-

Perm ission to use granted by Creative Publications, Inc. 
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Simple Sam, a spider, has spun a web and captured some fractions in parts of the 
web. Help Simple Sam find the fractions that go around the outside of the web. 

Write your fractions in simplest form. 

This time 
Sam has captured 

some products and some 
factors. Help Sam 

fill the other 



Simple Sam had time tc 
weave an extra row of 
rooms. 

Oops! Sam forgot 
what operation he 
used for this web. 
Figure out his 
operation and then 
complete the web. 

Good Grief! This~ 
time he forgot the 
operation and the 
inside number. 
Can you find both 
of them? 

This time Sam added the 
two inside fractions and 
then multiplied by 
outside fractions. 

Help Sam complete his 
web. 
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Continue these fraction patterns. 

®®@0®000 
• • • 

-® rn rn [!] 00 D D D D .. 
©WWWWV\7. .. 
®0(!)®0000 .. 
® ~ GJ m LaJ u u u u ... 
® 0 ® ® ® 0 0 0 ... 
®0 ®® C§J 000 0 .. . 
®0®®®0000 .. . 
® rn rn rn rn [I] o o ... 
@~W~WDVDV.. 
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1. 

ONE HALF OF THE SQUARE 
HAS BEEN SHADED! 

1 
Now you shade 3 
Of What's Left. 
What fraction of 
the square is 
shaded now? Hint: 

l + (l l) 
2 3 2 

2. 

1. What fraction is shaded? ----
2. 

1 Shade 2 Of What's Left. Now what fraction of the 

rectangle is shaded? 

3. 1 
Shade 2 OWL. Fraction shaded? ___ _ 

4. Shade l OWL. Fraction shaded? 
2 

5. 1 Shade Z OWL. Fraction shaded? ___ _ 

10. 1 Shade z OWL. Fraction shaded? 

AtvothE.A. OWL 

1 
Now shade 4 Of 

What's Left. 
What fraction is 
shaded now? 

3. 
1 

ShadeS OWL. 

What fraction is 
shaded? 

4. 1 
Shade 6 OWL. 

What fraction is 
shaded? If you 
continue doing 
this, what fraction 
of the square would 
be shaded after you 

had shaded 1~ OWL? 
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PICTURE P ROBLEr1S 

I 7 tosses are heads, 5 are tails. ~ 

596 

What fraction are heads? 
What fraction are tails? 

G 
Here is a picture of a piece of 
string wrapped around a ruler. 
How thick is the string? 

Luny Ludwig weighs 30 
kilograms on earth but only 
5 kilograms on the moon. 
His moon weight is what 
fraction of his earth 
weight? 

I( 1 kilometre 

one mile 

A kilometre is about 
what fraction of a mile? 

1 centimetre 
I( )I 

one inch 

A centimetre is about what 
fraction of an inch? 

If a ring is 18 carat gold, 
this means 18/24 of the ring 
is gold. Express this in low
est terms. What part of the 
ring is not gold? 

A truck is going under a bridge with clear
ance of 14 feet. The truck is 16 feet high . 

What part of the truck is in trouble? 
--=--

IDEA FROM : Project R-3 and Fraction Bars, Workbooks I & 11 

Permission to use granted by E. L. Hodges and Scott Resources. Inc. 



PICTURE PROBLEMS (coNTINUED) 

7 {-<. * {! 0 1fr 0 .!ft.-* t 
Jfo'Jy.. o4{(. 

0 There are hundreds of thousands ~ 
~ of stars in the sky. Only about -vr- 9000 of them are visible to the 

naked eye. ~ 
o About 4/9 of these can be seen ~ 

0 
-{:} from any one spot on the earth 1 s 0 

surface. Approximately how many _A 
stars can be seen from any one ~ 
spot? 

0 

The longest vehicle in the world 
was over 1/10 of a mile long, had 
54 wheels, and a top speed of 20 
m.p.h. It was the U.S. Army 
Overlord Train MK.II. About how 
many feet long was this truck? 

IDEA FROM : Project R-3 and Fraction Bars, Workbooks I & II 

8 

IO 

Permission to use granted by E. L. Hodges and Scott Resources, Inc. 

Human hair is about 1/250 of an 
inch thick. Wool from a Herino 
sheep is the most expensive in 
the world and it is 1/4 as thick 
as human hair. How thick is it? 

How long was the match 
before it was broken? 

A boat uses 1/5 gallon of gas 
per mile. If you want to plan 
a 25 mile trip up the river in 
your boat, how much gas should 
you get if you want to get 
back horne? 
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WoAd Jess ()>Prole.ms 
WRITE ONE OR MORE PROBLEMS FOR EACH PICTURE BELOW. 

0 

® 

IOO yc:l dA~h 

J0Uf5 _, ~ >E<. 

SMWA.I jo fo SEc: 

1(oll4rJ~ \0 Fo SE<. 

IDEA FROM: School Mathematics I, by Robert E. Eicholz, Phares, G. O'Daffer, Charles F. Brumfiel, 
Merrill E. Shanks, Charles R. Fleenor. Copyright (c) 1971 by Addison-Wesley Publishing 
Company, Inc. All rights reserved. Reprinted by permission. 



MAXIPROJECTS FOR FRACTIONS 

HOW FAR IS FAR ENOUGH? 

ENCOURAGE STUDENTS IN THE CLASS TO 
CLOCK ON AN ODOMETER HOW FAR THEY LIVE 
FROM SCHOOL. GIVE THEM A COUPLE OF DAYS 
TO BRING IN THE RESULTS. STUDENTS WHO DON 1 T OR CAN 1 T GET THIS INFORMATION 
CAN ESTIMATE THE DISTANCE. THE MIXED NUMBERS AND FRACTIONS WILL HAVE 

DENOMINATORS OF 2) 5) OR 10 , 

THE CLASS COULD ORDER THE DISTANCES TO SEE WHO LIVES THE CLOSEST 
TO SCHOOL, STUDENTS CAN FIGURE HOW MUCH CLOSER THEY LIVE TO SCHOOL 
THAN THEIR FRIENDS AND HOW FAR THEY TRAVEL EACH DAY) EACH MONTH) EACH 
YEAR. 

THE STOCK MARKET 

STUDENTS CAN FOLLOW TRANSACTIONS ON THE 
STOCK MARKET BY LEARNING HOW TO READ THE STOCK 
MARKET REPORT AND HOW STOCK IS TRADED. AFTER 
STUDENTS HAVE BECOME FAMILIAR WITH THE STOCK MARKET REPOR~ THEY DECIDE 
WHICH STOCK TO "BUY," FOR ABOUT 2 WEEKS EACH STUDENT KEEPS TRACK OF THE 
DAILY HIGH) LOW AND CLOSING PRICES FOR HIS STOCKS. ON A SPECIFIED DAY) 
ALL STUDENTS "SELL" THEIR STOCKS USING THE CLOSING PRICE FOR THAT DAY AND 
DETERMINE HOW MUCH THEY "MADE" OR "LOST," 

STUDENTS CAN MAKE GRAPHS DEPICTING DAILY HIGHS, LOWS AND CLOSING 
PRICES, THIS PROJECT WILL USE HALVES, FOURTHS, EIGHTHS AND CONVERSIONS 
FROM FRACTIONS TO DECIMALS. 

FOR MORE INFORMATION SEE: "A SEVENTH-GRADE MATHEMATICS CLASS TACKLES THE 
STOCK MARKET," FRIEDMANN, ESTHER K., 

ARITHMETIC TEACHER) JANUARY 1973) P. 45-47 
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MAXIPROJECTS FOR FRACTIONS 
(CONTINUED) 

HOW DO YOU SPEND YOUR TIME? 

WHAT FRACTIONAL PART OF YOUR DAY DO YOU SPEND 
SLEEPING, PLAYING SPORTS, WATCHING TELEVISION, 
TALKING, ETC,? 

MAKE A LIST OF THE THINGS YOU DO EACH DAY AND 
EITHER ESTIMATE HOW MUCH TIME YOU SPEND DOING THEM 
OR KEEP A LOGBOOK FOR A COUPLE OF DAYS, YOU WILL 
BE ABLE TO COMPARE WHAT YOU DO WITH YOUR FRIENDS. 
DISPLAY YOUR RESULTS, 

IT WOULD BE VERY INTERESTING TO ESTIMATE WHAT PART OF A 
YEAR (OR YOUR LIFETIME) YOU SPEND DOING VARIOUS THINGS, 

WHAT DO YOU REALLY SEE? 

WHAT FRACTIONAL PART OF TELEVISION TIME IS SPENT ON 
ADVERTISEMENTS, NEWS, DIFFERENT TYPES OF PROGRAMS 
(COMEDIES, SOAP OPERAS, VARIETY SHOWS, ETC,) 

YOU WILL HAVE TO DO A LITTLE RESEARCH HERE; DESIGN 
YOUR OWN METHODS OF RECORDING DIFFERENT TYPES OF 
PROGRAMS) AND MAKE ASSIGNMENTS FOR TIMES AND CHANNELS 
TO INVESTIGATE, IT MIGHT BE FUN TO MAKE A GUESS 
AS TO WHAT YOUR RESULTS WILL BE BEFORE YOU DO THE RESEARCH, DISPLAY 
YOUR RESULTS FOR THE REST OF THE CLASS, 

YOU MIGHT ALSO COMPARE THE PROGRAMMING ON DIFFERENT CHANNELS, OR THE 
TYPES OF ADVERTISING THAT ARE MATCHED UP WITH DIFFERENT TYPES OF PROGRAMS, 
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IDEAS BASED ON: Math Applications Kit by Allen C. Friebel and Carolyn Kay Gingrich. © 1971, Science 
Research Associates, Inc. 

Permission to use granted by Science Research Associates, Inc. 



FRACTION RECIPES 

M! APPLICATION OF FRACTIONS 
A THREE TO FIVE-DAY SUGGESTED OUTLINE 

FIRST DAY: HAVE STUDENTS COMPLETE THE EXERCISE ENLARGING A RECIPE 

10-15 MINUTES, 

SECOND DAY: HAVE STUDENTS COMPLETE REDUCING A RE.C_l_ll 10-.lS MJ,NUTES. 

THIRD DAY: STUDENTS ENLARGE THE SHORTBREAD COOKIE RECIPE. 

FOURTH DAY: COOKIES ARE MADE IN CLASSJ BAKED IN HOME-EC OVENSJ AND 
EATEN. STUDENTS WORK ON WIENERBURGERS SHEET WHlLE 
WAITING, (15-20 MINUTES) 

FIFTH DAY: FOLLOW-UP OR EXTENSIONS, 
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ENLARGING A RECIPE 

YOU ARE GOING TO A POTLUCK DINNER WHERE YOU ARE TAKING THE BEANS, 
YOUR RECIPE FOR 8 HAS TO BE ENLARGED TO FEED 32 PEOPLE, 

BARBECUE BEANS TO SERVE 3 BARBECUE BEANS TO SERVE 32 
1/2 CUP MOLASSES MOLASSES 
1/4 CUP VINEGAR 
1 l/2 TEASPOONS LEMON JUICE 
1 TABLESPOON WORCHESTERSHIRE SAUCE 
1/3 CUP WATER 
1 TABLESPOON BUTTER 
1/2 TEASPOON SALT 
1/4 TEASPOON GARLIC SALT 
1/2 TEASPOON DRY MUSTARD 
2 TEASPOONS CHILI POWDER 
1/2 TEASPOON RED PEPPER 
1/2 TEASPOON PAPRIKA 
3 1/2 CUPS CANNED PORK AND BEANS 
1/2 CUP ONIONS CHOPPED 

VINEGAR 
LEMON JUICE 
WORCHESTERSHIRE SAUCE 
WATER 
BUTTER 
SALT 
GARLIC SALT 
DRY MUSTARD 
CHILI POWDER 
RED PEPPER 
PAPRIKA 
CANNED PORK AND BEANS 
ONIONS CHOPPED 

1/2 CUP COOKED BACON CRUMBS COOKED BACON CRUMBS 

MIX MOLASSES, VINEGAR, LEMON JUICE, WORCHESTERSHIRE SAUCE, WATER, 
BUTTER, SALT, GARLIC SALT, DRY MUSTARD, CHILI POWDER, PAPR IKA , RED 
PEPPEP, ANL HEAT TO BOILING POINT, POUR OVER BEANS AND ONIONS AND 
MIX, BAKE AT 305' F, FOR 1 HOUR IN AN UNGREASED 2-QUART CASSEROLE, 
GARNISH LAST 10 MINUTES WITH BACON CRUMBS, 

WILL THIS ENLARGED RECIPE FIT IN A 2-QUART CASSEROLE? WHAT SHOULD 
YOU USE? 

REDUCING A REC IPE 

A GUEST AT THE POTLUCK DINNER LIKED YOUR BAKED BEANS AND ASKED 
FOR THE RECIPE TO SERVE 4 PEOPLE, 

BARBEQUE BEANS TO SERVE 8 
1/2 CUP MOLASSES 
1/1! CUP VINEGAR 
1 1/2 TEASPOONS LEMON JU ICE 
1 TAB LESPOON WORCHESTERSHIRE SAUCE 
1/ 3 CUP WATER 
1 TABLESPOON BUTTER 
1/ 2 TEASPOON SALT 

BARBECUE BEANS TO SERVE 4 
----- MO LASSES 
----- VINEGAR 

LEMON JUI CE 
----- WORCHESTERSH IRE SA UC E 
_____ WATER 

BUTTER 
SALT 
GARLIC SALT 
DRY MUSTARD 
CHILI POWDER 
RED PEPPER 

11 
;::o 
:::t;:. 
n 
-f ......... 
0 
:_.:: 

:;o 
Pl 
n ....... 
-u 
rn 
(/) 

,......_ 
-v 

1/4 TEASPOON GARLIC SALT 
1/4 TEASPOON DRY MUSTARD 
2 TEASPOONS CHI LI POWDER 
1/ 2 TEASPOON RED PEPPEP 
Y2 TEASPOON PAPRI KA -----PAPRI KA )> 

3 1/ 2 CUPS CANNED PORK AND BEANS 
1/2 CU P ONIONS CHOPPED 

----- CANN ED PORI' AND BEANS g.~ 
--- - -ONIONS CHO PPED 

1/2 CUP COOKED BACON CRUMBS ----- COOKED BACON CRUMBS 

MIX MO LASSES, VINEGAR, LEMON JUICE, WORCH ESTERSHIRE SAUCE , WATER, 
BUTTER, SALT, GARLIC SALT, DRY MUSTARD, CHI LI POWDER, PAPRI KA, RED 
PEPPER, AND HEAT TO BOILI NG POINT, POUR OVER BEANS AND ON IONS AND 
MIX, BAKE AT 305 ' F, FOR ONE HOUR IN AN UNGREASED TWO- QUART CASS~ROLE, 
GARNISH LAST 10 MINUTES WITH BACON CRUMBS, 

CHANGE DIRECTIONS: BA KE IN - QUART CASSEROLE, 

N 
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HI ENE RBU RGERS 

l POUND ALL MEAT FRANKFURTERS , GROUND 
OR CHOPPED FINE 

1/2 CUP SHREDDED SHARP CHEESE 
2 HARD-COOKED EGGS, CHOPPED FINE 
1/4 CUP KETCHUP OR CHILI SAUCE 
2 TABLESPOONS PIC KLE RELI SH 
1 TEASPOON PREPARED MUSTARD 
1/2 TEASPOON GARLIC POWDER OR GARL IC 

SALT 
8 SPLIT, BUTIERED BUNS, ANY BREAD WI LL 

BE FINE 

FILL BUNS WITH MIXTURE OF INGRED IENTS AND WRAP EACH IN FOIL, 
12 MINUTES AT 375" OR HEAT ON AN OUTDOOR GRILL, 

~ 
~ 

BAKE FOR 

HOW MANY BURGERS CAN YOU MAKE FROM THIS RECIPE? --------
CHANGE THE RECIPE SO YOU CAN MAKE THE FOLLO\~ING NUMBER OF BURGERS, 

'" 2£4 12 :.L 
FRANKFURT ERS 

CHEESE 

EGGS 

KETCHUP 

RELISH 

~\USTARD 

GARLIC POWDER 

BUNS ----

SHORTBREAD COOKI ES 

SUPPL IES : FLOUR, CUBED MARGARINE , SUGAR, LARGE MIXI NG BOWL AND SPOON , 
MEAS URING CUPS, SHORTBREAD RECIPE, 2 OR MO RE COO KIE SHEETS, 
USE OF THE OVENS IN HOME EC, 

1/4 CUP BUTTE R, SOFTE NED OR ME LTED 
1/ 3 CUP SUGAR 
1 3/ 4 CUP FLOUR 

MI X COO KIES BY HAND IN MI XI NG BOWL , TA KE A GOLFBALL SIZE GLOB 
OF DO UGH , FLATTEN IN HANDS, PUT ON COOKIE SHEET, (DON'T GREAS E THE 
COOKIE SH EET ) , IF COOK IES ARE TOO CRUMBLY - ADD MORE BUTTER , BA KE 
IN 350" OVEN FOR 10-12 MIN UTES, 

MAKES 2 DOZEN COOK IES, 
PLACE THE RECIPE ON THE OVERHEAD AND HAVE 
STUDENTS DEC IDE HOW MANY COOKIES THEY WAN T; 
RESTRICTING CHO ICES TO 1, 2 OR 3 EACH, 
CLASS THE N DECIDES TOTAL NUMBER OF COOKIES 
NEEDED, AND EACH STUDENT CHANGES TH E 
RECIPE SO THAT THE DESI RED RESULT IS 
ATTAINED, 

IF YOU HAVE ENOUGH TIME, YOU MAY WISH TO 
MAKE THE COOKI ES ON THE SAME DAY YO U 
ENLARGE THE RECIPE, IF SO , THE NEXT 
STEP IS TO MA KE THE COOKIES, HAVE STU
DENTS HELP WITH THE MI XI NG , AND LET EACH 
STUDENT MAKE 1, 2 OR 3 COOKIES AND PLACE 
THEM ON THE COOK IE SHEETS, RUSH THE SHEETS TO THE HOME-EC ROOM (STUDENTS 
COULD DO THIS TOO), WHILE YOU ARE WAITING, HAVE THE STUDE NTS WORK THE 

WEINERBURGER ~CT IVITY, 

IF THE RE IS A TIME PROBLEM, IT WOULD BE BETTE R TO SPR EAD THE ABOVE OVER TWO 
DAYS, AFTER THE COOKIE S RET UR N AND HAVE BE EN DIVI DED AMONG THE STUD ENTS , 
THEY WILL WANT TO JUST EAT AND TALK, 
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FRACTION RECIPES (PAGE 4) 
EXTENSIONS 

Here is a recipe problem which adds another dimension. 

The following recipe is for 9 servings. You have only one 
teaspoon of baking powder. How much of each of the other 
ingredients will you use and how many servings will you 
be able to make? 

ONION PATCH PUDDING (9 servings) 

2 cups chopped onions 
1/4 cup butter or margarine 
1 egg, well beaten 
1 Tablespoon dried parsley flakes 
1 teaspoon salt 
1/8 teaspoon pepper 
2 1/4 cups flour 
3 teaspoons baking powder 
1 teaspoon salt 
1/2 cup butter or margarine 
3/4 cup milk 

and how about a METRIC RECIPE? 

604 

CHOCOLATE DESSERT 
(a Rich Munchie) 

(or Unbaked Metric Cake) 

90 grams butter 
110 grams chocolate chips 
80 grams sugar 
220 grams vanilla wafers 
20 ml white karo syrup 

Crush wafers into crumbs. Put chocolate in bowl and 
set this in bowl of hot water until it melts. Cream 
the butter, sugar and syrup together. Add the melted 
chocolate and wafer crumbs and mix thoroughly. Grease 
a pie tin with margarine. Put the mixture into the 
tin and smooth out the top. Place in a cold area for 
3 or more hours. 

Cut and serve. 

Hany other examples of NO BAKE recipes can be 
found in cookbooks. These can be used in class ac
tivities, or lab station activities involving one or 
two students. 
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\•!ORD PF:03LE~!1S FOR 
IT'S A "FULLER11 HORLD 

A. The Pacific Ocean is the largest ocean on the earth. It contains 
9 about 20 of the earth's ocean water. Does the Pacific Ocean contain 

more water than all the other oceans put together? Why? 

B. There are about 325,000,000 cubic miles of water on the earth. This 

includes rivers, oceans, ice caps, and glaciers. Antartica has about 

6,500,000 cubic miles of ice caps and glaciers. What fraction of 

the earth's water is in Antartica's ice caps and glaciers? 

c. There are 315 million cubic miles of salt water on the earth. vfuat 

fraction of the earth's water is fresh? 

D. 1 The continent of South American is about 8 the total land area of the 

earth. The total land area of the earth is about 56 million sauare 

miles. What is the approximate area of South America? 

E. The area of the drainage basin of the Amazon River is about 2~ million 

square miles. h . . b 2 h f h . d T 1s 1s a out 3 t e area o t e Un1te States. What is 

the approximate area of the United States? 

F. The Mississippi-Missouri River is about 3,700 miles long. The Nile 

River is about 1} times as long. How long is the Nile River? 

G. There are about 455 active volcanoes on the earth. There have been 

H. 

I. 

J. 
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4 2,500 recorded eruptions of these volcanoes. About 5 of these happened 

in the "Ring of Fire" surrounding the Pacific Ocean. About how many 

eruptions have happened in the "Ring of Fire?" 

The population of the earth is about 3! billion. About 20 million 2 

people live in Oceania. What fraction of the earth's population lives 

in Oceania? 

1 
Only about 9 of an iceberg shows above water. ~fuat fraction of an 

iceberg is below water? (The tallest iceberg on record is located off 

the coast of Greenland. It rises 550 ft. above the wat~r.) 

1 
Alaska is about 5 the area of the rest of the United States. The 

total area of the United States is about 3! million square miles. 
2 

What is the area of Alaska? 
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In 1876, Melvin Dewey (an American librarian) devised a system for 
classifying non-fiction books. 

000 ~ 99 includes: ---------------------------------
100 ~199 includes: 

200 -7-299 includes: 

Dewey divided 
300 ~399 includes: all knowledge 

into 10 classes 400 ~499 includes: 

Go to the 500 ~ 599 includes: library and 
find out what 600 4699 includes: each class 

700 ~799 includes: 

800 ~899 includes: 

900 ~999 includes: 

The Dewey Decimal Classification reference book in your library lists 
all subdivisions of the 10 main groups. Use this book to find the 
meanings of the numbers listed below. 

BOOK NUMBER MEANING OF EACH NUMBER TITLE OF BOOK 

9 ~~H~'s~t~o~r~Y __________________ __ 
7 --~ North A'M~t/C~ 

973.3 means 3 >~~~=-~~~~-------------

3 
2 

328.1 means 8 

5 
5 

551.2 means 1 

8 
2 

822 . 3 means 2 

7 
9 

793.8 means 3 

. 3 ~ --------------------------

. 1 

.2 

. 3 

.8 

SOURCE: Project R-3 Permission to use granted by E. L Hodges 625 



Use all of the numbers 
to complete the puzzle. ~~~~~~~~--~~~--~~--~~~.-~ 

~ Dif'f4 .. 

3 62 
2 O.Lf 
2 3.8 
~.3 b 
li-Ctt~ 

Cf 9 0./ 
51 4.2 
2 8.84 
j,q 3 0 
I 8. 7 5 
q 4.3 ~ 

5~ 
7.6 53 2 
6.5234-
2.8 3 0 4 
q,3142 
3.8 7 7 5 

6~ 
8.6qq:2.1 
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PLACING- A POINT 

SOURCE: Project R-3 

On January 20, 1954, 
Rogers Pass, Minnesota 
had a temperature of 
697 degrees below 
zero. 

In 1956 David Sime set 
a record when 
he ran 220 
yards in 200 
seconds. 

On the average 
Mr. Brown's car 
travels 182 
miles on 1 gallon 
of gasoline. 

The population 
of the United 
States in 1950 
was 1507 mil
lion. 

The pati ent's 
t -emperature 
in the morning 
was 1008 
degrees. 

Permissio n to use granted by E_ L. Hodges 

~ 
~ 

The average amount 
of rainfall in 
San Francisco, 
California is 
2501 inches per 
year. 

Mary works as a 
babysitter on 
weekends. She is 
paid $75 an hour. 

Sam traveled 40 
miles on his 
bicycle. The trip 
took him 425 hours. 

A metre stick is 
a little longe r 
than a yard. It 
is 39 3 7 inches 
long. 

The baby weighed 
75 pounds at birth. 

The young man 
measured the palm 
of his hand and 
found tha t it was 
325 i nches wi de . 

627 



628 

Each of the following statements is incorrect because 
the decimal point is in the wrong place. Locate the 
mistake and make the correction by placing the 
decimal point in the right place. In some cases 
you may have to add a zero. 

l. Frank Nelson, the fullback on the 
f ootball team, weighs 19.5 pounds. 

2. T~1e Halkers' living room is 200 feet 
long and 1.2 feet wide. 

3. In a close basketball game, the win
ning team scored 8500 points and the 
losing team scored 8.3 points. 

4. Joan wrote a letter to her friend on 
a sheet of paper that was 1.05 inches 
long and 80 inches wide. 

5. W'nen Joan did some baby-sitting for 
the neighbors, they paid her $12.50 
an hour. 

6. The ceiling in the Walkers' hotel 
room was 90 feet above the floor. 

7. A major league baseball team played 
a season schedule of 1.82 games. 

8. Hr. Johnson bought 10 gallons of 
gas for $51. 

9. Hr. Riley paid $35.75 for 
his new car. 

10. When Mr. Bates served tomato juice, he 
opened a can that contained 1800 ounces. 

11. Bob bought 6 new baseballs 
for his team for $.09. 

IDEA FROM: C.O.L.A.M.D.A. 

sr a 
12. When Alicia went to the movies 

she asked her father for $225 
to pay for her admission. 

13. Hr. W'nite took a business trip by 
plane. The plane traveled at a 
rate of 56 miles per hour. 

14. East's last basketball game 
lasted 2500 hours. 

15. For last Sunday's dinner, Hr. 
Hunter bought a turkey that 
weighed .12 pounds. 

16. During their trip, the Stevens 
covered 16,000 miles in 4 
hours of driving. 

17. Hr. Larson bought a 
shirt and tie for $.80. 

18. The distance across the United 
States is about 300 miles. 

19. During last winte r, 47,000 inches 
of snow fell in Denver. 

20. The distance between home plate 
and the pitcher's box is 6.05 
feet. 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 



GRID DECIMALS - I 

A B c 

1 part 100 equal parts equal parts ---
each part = .01 each part = l 1 

each part = 10 = .1 

Shade in all of A. Shade in any three columns of B. Shade any 8 boxes of C. 

What has been shaded? Fraction Decima l 
1 3 8 1 + 10 + 100 1 + . 3 + . 08 = 1. 38 

What decimal has been shaded in each of the following? 

I. ~ Lf. 

~~ 

2. ~ 
1 ~ 

"~ ~ ::; 

I ~ 
~ 

~~ i ~ 

5. 

II 
3. ~~ ~ 

~ 

~~ ~~~ 

~ 
~ 
~ 

7. I 

IDEA FROM : Project R-3 

Permission to use granted by E. L. Hodges 
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ACTIVITY CARDS - CUISENAIRE RODS - I 

1. 

2. 

3. 

The name Cuisenaire and the 
color sequence of the rods are 
trademarks of the Cuisenaire 
Company of America, Inc. 

For this activity you will need only 
the orange and white rods. 

How many orange rods cover the 
square? 

1 Does each orange rod cover 10 of the 

square? One tenth may 
also be expressed as .1, the decimal 
form. 

4. How many white rods cover the 
square? 

5. Each white rod covers how much of 
the square? 

(Express your answer as both a fraction 
and as a decimal.) 

Permission to use granted by Action Math Associates, Inc. CR-I-1 

® 
00 oo 0 

~~ ~~ ~ zz z.z. z 
~~ Ci'li' <I' 

111m (ll 

0 

0 
~ z 

]J 

~ )> 

~~ 7 
z rn ~ 
ro ~ 

CR-I-2 
WHAT DECIMAL IS REPRESENTED BY EACH OF THE FOLLOWING? 

® 
0 

0 ~~~ 
~~ 

Ol? 2~~ 
~z ~ 

z.l. ~~ 
G' lj' 111 
rnrn 

® 
0 0 

7 E ~ 
z 2 

't ~0~ ~0 
~~ ~ 
~~ ~ 

The name Cui senair e and the 
color s equen ce of t he rods are 
t rademarks o f t he Cuisena i re 
Compa ny of America , Inc . 

©....-.----....... 

® ,3 = _ORANGE + _WHITE 
.24 = ORANGE + WHITE 
,05 = ORANGE+ WHITE 
,11 = ORANGE + WHITE 

IDEA FROM: MathLab, Level 16 

Permission to use granted by Act ion Math Associates, Inc. 



.= WE ASSIGN THE NUMBER 1.00 TO THIS RECTANGLE 
WE CAN THEN ASSIGN A DECIMAL NUMBER TO EACH 
PIECE OF PAPER BELOW, CUT OUT THE PIECES AND 
PLACE THEf'/1 ON THIS GRID TO GET THE ANSWERS, 

PAPER #1 = PAPER #5 = 

PAPER #2 = PAPER #6 = 

PAPER #3 = PAPER #7 = 
PAPER #4 = PAPER #8 = 

1 Ll 

2 3 8 

5 

6 

7 

ESTIMATE A DECIMAL NUMBER FOR EACH LETTER BELOW, THEN USE THE ABOVE GRID TO 
FIND AN EXACT MEASURE (YOU MAY CUT AND RESHAPE THE FIGURES IF NECESSARY,) 

D D D 

CAN YOU MAKE LETTERS FOR YOUR NAME AND FIGURE ITS DECIMAL SUM? 

IDEA FROM: Project R-3 
631 
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ACTIVITY CARDS - DECIMAL ABACUS - I 

This abacus shows 2.34 

2 units 3 tenths 4 hundredths. 

Write a decimal for each of these. 

Th J:L T u t h -- - - - - Th J:L T Jd.. !~ h Th H T u t - - -- - --
0 0 0 0 
0 

0 0 0 0 0 0 0 

0 0 
0 

0 
~ ~ .~ 

Th J:L 2=- u t h 

0 0 0 0 
0 0 0 0 0 0 0 0 

~0 

Th H T JJ.. v ~ 
0 0 
0 0 
0 0 

~ 

Th H T u t -
0 0 0 
0 0 
0 0 
0 ~0 

Show the following on an abacus. You might want to compare your results with 
a classmate. 

7 4 
6.8 2410 two and one-tenth 123lo 

3 
\o 314.25 three-hundredths 62.08 

23 
13100 

37 
106100 six and five-hundredths .32 

Make each of the following numbers on the abacus. What does the 4 stand for 
in the differen t numbers~ 

41.6 --- 1004--- 6.4 

4321 .04--- 4.02---
How are the following numbers different? It may help to make each number on 
the abacus. 

62.01 and 62.1 38 and 380 

47.16 and 47.106 13 and 103 

IDEA FROM: The School Mathematics Project, Book B 

Permission to use granted by Cambridge University Press 
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When Thomas Jefferson was president, he saw to it that our money system 

was changed over from the British to the decimal system. 

Use a dictionary or an encyclopedia to find out when Jefferson was 
president of the U.S. 

USE AS FEW COINS AS POSSIBLE TO !VlAKE CHANGE 

PAY THIS COINS TO USE 
AMOUNT PENNIES DH'IES DOLLAR_~ -

If f.~) 
II 3.7Lf 

I (,.Lf, 1 r 
60 f ~-·--- ! -

i . -· . 

3¢1 i 

I~ ¢ I I -·· I . JL 41 ¢ I 
! 

11 //.39 I 

~ 7-5~ 

9J7f 

Since it's possible to make change using 
only pennies,dimes,dollars, why do we 
also have nickels,quarters,half dollars? 

IDEA FROM: Project R-3 

Permission to use granted by E.L. Hodges 633 
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Strip of Tagboard 

1 This segment represents 10 or .1 of the length of 

ruler you are to make. Use the tagboard and make a 
ruler one unit long. Divide it into tenths and 
label the marks using decimals. 

Find 5 objects that are less than 1 unit long. 
them to the nearest tenth. Record each measure as a 
decimal. 

3. Carefully divide each of the tenths on your ruler into 
ten equal parts. Do this lightly first, in case you 
need to erase. Do not label them. How is your ruler 
divided up now? 

Once again measure the 5 objects but now record each 
measure to the nearest hundredth of a unit. Record each 
measure as a decimal. 

5. Measure each side of the seven-sided figure on this page. 
Measure to the nearest hundredth of a unit. Record each 
measure as a decimal and place it along the side measured. 

What is the perimeter of the polygon surrounding these 
words? 

CHALLENGE! 
Do you think a piece of paper is more or less than .001 unit 
thick? Develop a way to find out. 

IDEA FROM: MathLab, Level 18 

Permission to use granted 
by Action Nath Assocl.ates, Inc. 



a T ~ !R 1:-ing lale 
~ Find the decimals on one of the number lines.(,. 
~ Put the matching letters in the message . ~ 

SOURCE: Beefing Up Basic Skills, Decimals and Percents 

Permission to use granted by The Math Group, Inc. 635 
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SUGGESTED COLORS 

COLOR ANY SECTION WITH A 2 IN THE TENTHS' PLACE (BLUE) 

COLOR ANY SECTION WITH A 5 IN THE ONES'PLACE (GREEN) , 

COLOR ANY SECTION ~liTH A 7 IN THE HUNDREDTHS' PLACE (BLACK) , 

COLOR ANY SECTION WITH A 9 IN THE ONES'PLACE (RED) , 

COLOR ANY SECTION WITH AN 8 IN THE THOUSANDTHS' PLACE (vioLET), 

COLOR ANY SECT! ON ri!TH A 3 IN THE HUNDREDS' PLACE (oRANGE) , 

COLOR ANY SECTION WITH A 4 IN THE TENS' PLACE (YELLow) , 

COLOR ANY SECTION WITH A 6 IN THE THOUSANDS' PLACE (PURPLE) 

COLOR ANY SECTION WITH A 1 IN THE TENTHS' PLACE (GREY) 

COLOR ANY SECTION WITH A 0 IN THE TENS' PLACE (wHITE) , 



- rl 

~ ~· a o 
-\0 

.u 9 0 
"r'"\ 

~ 

~ ~ 0 
w 0 
:J: ~ 

~ 9 0 
0 - 0 lL "t"""\ 
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Find +he na.JWte -Par eo..c~ oP- +4 -PollowiV\~ Numbers 
i.m- +hL letter jrld below. You. c.a.r1 r£d t~ Y\cume. 
tffi. o.~ af -these wo..;s ..... ,, , ~ l Tho/Reo.! I -ihere! 

1.1·1 
.5 

76 
80-/ 

1./.015 
50 
8 

T 

w 
0 

~ 
s 
I 

X 

T 

E. 

N 

T 

H 

5 
E 

X 
A 

w c T w E 

B X w s E 

A v E c. I 

u E 1\1 v G 

I X T y H 

R T y s T 

A ~ H A y 

F 0 u R ¢ 
z y N X 0 

w z D y N 

t X R ~ E 

A 1\J E E. T 

y y T z E 

I G H T N 

2 B s B T 

u M T L H 

0 
'12 
qo 
.15 

no-, 
LU 

N T y 
v E N 

Q R u 
5 A T 

s 'R. T 

B 0 v 
B I u 
F I F 

w M E 

v D J 
0 1\J E 

X I 5 

u T 0 

c. N T 
c 5 p 

N R 0 

D G F 

t F 0 

D E u 
T H R. 

E F ~ 
f ? 0 

c c N 

T E E 

w I H 

0 H u 
T E N 

E v D 

1\} u R 

T v E. 

H s T 

s R H 

I. v E 

u R T 

E I J 

E. E. T 

z H M 

0 E N 

R L R 

N T H 

F L y 
G:, k X 

T H N 

p E X 

v w z 
I G H 

D E. 0 

Q N I 

L/.01 
so 

.2.0 

T 

E 

k 

E 
A 

D 

K 

0 

J 

T 

tv\ 

Q 

I 

T 

Q 

N 

'" .1 
.3 

' II 

E N 
N T 

0 G 
N I 

E D 

K E 

K H 

u 5 
v L 

R T 

w F 

T 0 

J R 

y T 

p y 

E T 

T H 5 1 F 

H s H L 1 

E F H X F 

H 5 F A T 

Q 6 p T £ 
J X N 0 E 

I £; ::r F N 

A N D T H 

E 5 <":7 T u 
z v L 0 N 

I= N E t D 
VI I M N R 

K y F p E 

E N I. N T 

F tJ (;:7 H H 

E N T H 5 

There are at least three that aren't listed. Can you find them? 

5 
2.6 
60 

s 
1'\ 

1 
8 
N 

v 
w 
5 
E 

L 
£ 

v 
E 
N 

I 

5 



ACTIVITY CARDS -CUISENAIRE RODS- II 

Each of the following decimals is between zero and one. 
Round each decimal to the nearest whole number. 
The metre stick is one whole. 

1-+ lwhol~ 
..... 7 

bec.i~Ai Me~ oR less thl'l"' h~ of Metr-e stt<.k.. N eAn.~st WHOLE. 
_., .7 MORE ONE 

.3 

.CJ 

.12 

.63 

. 76 

.45 

t 

.,3__.1 o AAI'IC..E:. lwlwlwl 
,2_.1 ORANGE, I OP.G\IJ t;..E. I 

MAke. BETWUN ROD$ BETWEeN IM!ie,,._._, Closet- -to 

.13 I oAAN~ + 2oOANG.£. .I o.r-Jd • 2 • j 

. 37 
_oR . 

. 24 -
.08 0 OR. . 

. Lf9 -
.51 

_OR.,. 

-

-

OA. 

The name Cuisenaire and the 
color sequence of the rods are 
trademarks of the Cuisenaire 
Company of America, Inc. 

No. 

CR-II-1 
CR-II-2 

Round each of 
the following to 
the nearest 
tenth. Do you 
need the rods? 

. 41 
__. 

• 

. 08 --. . 

.59 -+. 

.37 -+. 

.62 -+. 

.75~. 
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IT'S CLOSER THAN YOU THINK!! 

Complete these 
patterns. 

How did you do them? 

111 

What's happening? 

10.7 ~ 

(OR HOW DO YOU STACK UP?) 

.13 "" .1 

.12 ~ 

.48 ~ 

8.85 ~ 

10.06 = 
2.15 ~ 

5.0505 = 
Explain your method. 

ROUND TO THE NEAREST: 

whole 
number 

hundredth 

1.6 ----

1. 709 ~ 

50.095 = 

tenth 



mATH TOOLS 

With this measuring device,the paper clip is about 3.3 centimeters. 

Round off 3.3 to the nearest centimeter and it becomes 

ROUND OFF THESE NUMBERS TO THE NEAREST UNIT 

1.9 becomes because .9 rounds off to ---

4.3 becomes because .3 rounds off to ---

3.5 becomes because .5 rounds off to ---

0.8 becomes because .8 rounds off to 

2.2 becomes because .2 rounds off to 

1 centimeter 
The ruler above can measure things to the nearest .1 centimeter 

.01 centimeter 

This device measures 
things to the nearest 
.01 centimeter. 

It is more accurate 
than the ruler above. 

With this measuring device, the paper clip is now about 3.37 em . 

Round off 3.37 to the nearest . 1 centimeter and it becomes 

ROUND OFF THESE NUMBERS TO THE NEAREST TENTH 

2.87 becomes because .87 rounds off to 

5.43 becomes because .43 rounds off to 

1.09 becomes because .09 rounds off to 

3.75 becomes because .75 rounds off to 

4.24 becomes because .24 rounds off to 

SOURCI:: Project R-3 

Permission to use granted by E. L. Hodges 
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mATH TOOLS CONT. 
This device measures 
things to the nearest 
.001 centimeter. 

It is 10 times more 

MICROHETER 

accurate than the vernier caliper 
and 100 times more accurate than the ruler. 

With this measuring device, the paper clip is 

Round off 3.374 to the nearest . 01 centimeter 

now 

and 

ROUND OFF THESE NUMBERS TO THE NEAREST 

1 .439 becomes because .439 rounds off to 

3.864 becomes because .864 rounds off to 

2.157 becomes because .157 rounds off to 

5.325 becomes because .325 rounds off to 

4. 771 becomes because • 771 rounds off to 

about 3.374 em. 

it becomes 

HUNDREDTH 

There is a more accurate MICROMETER that measures things to the 
nearest .0001 centimeter. This means that it is 10 times more accurate 
than the MICROMETER pictured above. 

With the most accurate MICROMETER,the paper clip measures 3.3748 em. 
Round off 3.3748 to the nearest .001 centimeter and it becomes 

ROUND OFF THESE NUMBERS TO THE NEAREST THOUSANDTH 

4.0963 becomes because .0963 rounds off to 

1.6548 becomes because .6548 rounds off to 

3.4725 becomes because .4725 rounds off to 

2.2631 becomes because .2631 rounds off to 

SOURCE: Project R-3 

642 
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BASEBALL AVTO AAciN6 
RECORDS 

YOU WILL NEED AN ALMANAC, 

USING THE INDEXJ LOOK UP THE PAGE FOR BASEBALL--MAJOR LEAGUE LIFETIME 
RECORDS} LEADING BATTERS (OVER 2J000 HITS), 

Name of batter batting average average rounded off 
to hundredths .•.••. 

Cobb , Ty 

Hornsby,Rogers 

Delehanty, Ed 

Williams, Ted 

Ruth , Babe 

Gehrig , Lou 

Sisler, George 

Musial , Stan 

DiMaggio, Joe 

Using the index, look up the page for AUTO RACING (Indy.500) 

Year Winner Car winning speed m.p.h. rounded 
in miles/hour off to tenths. 

1911 

1920 

1934 

1939 

1947 

1953 

1959 

1961 

1965 

1969 

1972 
643 
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eAlSA 
WOOD 

DENSITY 

~ ,.,. .. ,., 0 

This famous airship rose 
above the ground because it 
contained hydrogen gas. We 
say the denstty of hydrogen 
gas is less thar. the 
density of atr. 8 

A cubic foot of balsa wood weighs 
much less than a cubic foot of copper. 
We say that the density of copper is 
greater than the density of 

Since oil nses to the top ~ 
when mtxed with water. it must 1 :l 
be ltghter. We say the denstty om 
of oil ts less than the denstty -~ 

balsa wood. 

l. Which liquid floats 
on top? 

Water 
Gasoline 

2. Which liquid floats 
on top? 

Water 
Sea water 

3. (Use the dictionary.) 
Why is mercury so 
much heavier than the 
other liquids? 

4. Would a block of 
concrete float in 
melted glass? 

5. Would a block of 
iron float in 
melted copper? 

6. Would a block of 
gold float in 
melted copper? 

644 

of water. 

Type of 
liquid 

water 

gasoline 

mercury 

oil 

sea water 
I 

Type of 
material 

water 

balsa wood 

concrete 

copper 

• glass 

gold 

iron 

Pounds per Pounds per 
gallon rounded to 

8.33 

5.664 

113.288 

7.497 

8.58 

Pounds per Pounds per 
cubic foot rounded to 

62.4 

8.11 

143.52 

554.74 

162.24 

1204.3 

486.72 

SOURCE: Project R-3 

Permission to use granted by E.L. Hodges 

gallon 
tenths 

. 

cu. ft 
tenths 



f.l(CAA LLiNG
VECIMALS 

Use the Fraction - Decimal conversion 
chart and a straightedge to change 
the following fractions to decimals. 

3 
The example shows 4 = .75. 

Be sure to keep your straightedge 
up with the edge of the paper. 

a) 
1 2 2= __ b) 

3 

e) 
5 

f) 
9 

s= 10 

0 

lined 

c) 

g) 

I 

3 

I 

..L 
4 

5 

./ 

2 

.2 

5 = __ 

5 
12 

I 
Lf 

I 

5 

- ~ .I./ .5 ·" ~ 
.s ·" 

~ .75 

1 
d) 6 = 

13 
h) 16 = 

Now try finding the decimals without using your straightedge or any other guide. 
Do it just by "eyeballing. '~ 

a) 
1 
s= b) 

Now check it with your straightedge. 

3 
c) l6 = d) 

7 u= 

Use your straightedge and find a fraction that is approximately equal to each of 
these decimals. 

a) .6 b) .67 c) .58 

d) .08 e) .92 f) .44 

Find a decimal approximation for these fractions. 

1 1 1 
a) 

7- b) 9 c) 14_ 

5 20 9 
d) 9- e) 50 - f) 11_ 

IDEA FROM : C.O. L.A.M.D.A. 

Permission to use granted bv Northern Colorado Educational Board of Cooperative Services 
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0> 
.j::. 
0> 

HALVES 
3Rds 

4+hs 
5-ths 
0ths 
8ths 
roths 
12+hs 
16 +hs 

0 • I .2 

CONVERSION CHARI 

.3 .4 .. 5 .6 .7 .8 -~ 1.0 

IDEA FROM: C.O.L.A.M.D.A. 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 



ACTIVITY CARDS - CUISENAIRE RODS - III 

I I 
You will need a metre stick and some orange and white rods. 

D-4 whtte. 

What fractional 
part of 1 metre 
is: 

an orange rod? 

two orange rods? 

three orange rods? 

four 

five 

eight 

ten 

CR-III-1 
CR-III-2 

*EACW ORANGE 
ROD: 

I 
)o OR.( 

~~tEACH WI-UTE 

Roo:. 
I 

Jo0 OR .01 

fr<a.c.t I 0 1V 

fiN~ 

2 
ofih~ MetRE. 
F!'-Jd 

_L o.f -the. 
10 ft'\~ 

3 --
10 

I 

5 

2 
5 

1 
.1 

10 
or 

or 

or 

or 

or 

or 

or 

What fractional 
part of 1 metre 
is: 

a white rod? 

two white rods? 

three 

five 

seven 

nine 

thirty-eight 

The name Cuisenaire and the 
color sequence of the rods are 
trademarks of the Cuisenaire 
Company of America, Inc. 

1 
100 or .01 

or 

or 

or 

or 

or 

or 

A. USIN<TORANGE RODS 8. USINcr WHITE R>OS 
# ofoPA"!'tt: dEcimAl :t:t of 

deciMo.l 'Rods USEd whitE US€c:f 

5 ... .5 50 ~.50 .s ~.so 

I .... ... 

~ ~ 

~ ~ 

~~ ~ 

The name Cuisenaire and the color sequence of the rods are trademarks of the Cuisenaire Company of 
America. Inc. 
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ACTIVITY CARDS- CUISENAIRE RODS - IV 

... One orange rod covers_! or 
10 

of the square. ... One white rod covers 1 or 
100 

of the square. .. 1 
Cover 10 of the square with 

white rods. 
10 white rods ----

-+ 1 orange = 10 white 
~ .......____.... 

The name Cuisenaire and the 
color sequence of the rods are 
trademarks of the Cuisenaire 
Company of America, Inc. 

. 

CR-IV-1 

CR-JV-2 
Use the orange rods to find decimal equivalents for these. 

1 
Cover 2 of the 

l ( tenths) square, 2 
1 ( ) 
5 
3 ( ) 

10 
7 ( ) . --10 
2 ( ) 
5 

Use white rods or a combination of white and orange rods to find the following 
decimal equivalents. 

1 7 
4 20 
3 3 
4 10 
1 1 - · 20 50 

The name Cuisenaire and the color sequence of the rods are trademarks of the Cuisenaire Company of 
America, Inc. 



CHANGE UP 
Fill in the blanks. 

Example: 100 cents make up a dollar. ______ nickels make up a dollar. 

1 
1¢ = 100 of $1 

or $. 

1 -of a $1 

or $. 

____.!. of $1 or $ . __ 

-- of a $1 

or $. 

-of a $1 

or $. 

IDEA FROM: Basic Vocational Mathematics, Part I 
~erm1ss~on to use granted 

by The New Jersey Vocational- Technical 
Curriculum Laboratory 
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ONCE THERE WAS A FAMOUS BASEBALL 
DOUBLE PLAY COMBINATION IN 
MATHEMATICS, IT WENT FROM FRACT 
TO EQUIV TO DECI. 

FRACT WOULD FIELD }~ THROW IT 

TO EQUIVJ WHO WOULD CHANGE IT 

TO~ AND THROW IT TO DECI, 

DECI WOULD COMPLETE THE DOUBLE 
PLAY BY CHANGING IT TO ,5 

SEE IF YOU CAN COMPLETE THESE 
DOUBLE PLAYS FOR FRACT, EQUIV, 
AND DECI. 

FRACT 
y_ 
5 

3 
10 
_l 
10 

1 
2 

EQUIV 

~ 1~ 

~ 16 
~ 

~-
~fa 
~-

~-
~ --

D.lli 

~ .8 

~ 

~ _. .7 _. 
Ill- .4 

~ 

~ .2 



In one of the tougher games of the year, Fract, Equiv and Deci made these 
double plays: 

Fract Eg,uiv Deci 
3 

~ 75 
~ . 75 

4 100 
7 

~ 35 ~ • 35 
20 100 
73 

~ 73 
~ .73 100 100 

Complete these double plays: 

11 
~ 

55 
~ 20 100 

3 ~ 6 
~ 50 100 

~ ~ .89 

1 ~ ~ 4 

~ ~ .16 

~ 50 ~ 100 

Fract got injured during one game and was replaced by HIX. The new double play 
combination was as good as the old one. 

Hix 

6~ 
5 

8i 
5 

~ 
~ 
~ 
~ 
~ 
~ 
~ 

Eg,uiv 
4 

610 

75 
3100 

Deci 

~ 
~ 
~ 5.8 

~ 
~ 
~ 
~ 2.65 

651 



For this game you will need 20 cards in pairs. Each pair will contain one 
fraction card and one decimal card. 

2.5 .b .125 

The first time students play this game be sure to use 
only fractions that have terminating decimal forms. 

Do not use fractions such as ~ or i· 
RlJ'"LES: Place the cards facedown in to 4 rows of 5 cards each. 

The first player turns any two cards faceup. If the two cards 
match (are equivalent), the player keeps them and turns over two 
more cards. If the two cards do not match, they are turned 
facedown again in the original dealt position. 

Play proceeds to the left until all cards have been paired. 

WINNER: The player with the most cards at the end of the game. 

STRATEGY: Players should try to remember the placements of the cards as 
they are turned faceup. 

IDEA FROM: Math Card Games 
652 
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FAACJ'IOM• M• 
IWCIMAI.$ 

Pll%%1.£ 

IDEA FROM: Math Amusements In Developing Skills, Volume I 

Permission to use granted by Midwest Publications Co., Inc. 
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This game is played in much the 

same way as the card game Old Maid. 
I -2-

NUMBER OF PLAYERS: 2 to 6 

~1ATER I ALS : 49 cards - 12 groups of 4 cards each, 

and the monster card. Each group 

consists of 4 equivalent expressions. 

RULES: 

654 

Here are some sample groups: 

I ~ IX 175 11 7501 

I i I ~ 125 1 TENTHS 

080 1liREE. 
HUN 

HUN
DRED1U5 

Deal all the cards. Each player discards pairs of cards 

showing equivalent numbers. If the player has 3 cards that 

match he may discard only two of them. When this is com

pleted each player has only unmatched cards in his hand. 

Next, without looking, the dealer takes one card from 

the hand of the player on her right. If that card matches 

a card in her hand she may discard the pair faceup. 

Play continues this way around the circle to the right. 

As the cards move from player to player they will eventually 

be paired and discarded - except for the monster card. 

When a player discards all his cards he is a winner and drops 

out of the play. 

The loser is the one who last holds the monster card. 

IDEA FROM: Math Card Games 

Permission to use granted by Creative Publications, Inc. 
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RULES: 
PLACE ALL 
DOMINOES FACE 
DOWN. EACH 
PLAYER DRAWS 
SIX DOMINOES. 
LARGEST 
DOUBLE GOES 
FIRST I YOU 
CAN PLAY IF 
YOU HAVE A 
DOMINO 
THAT MATCHES 
ONE HALF A 
DOMINO 
ALREADY 
PLAYED. IF YOU 
CAN'T PLAY YOU 
MUST PULL FROM 
THE FACE-DOWN 
DOMINOES UNTIL 
YOU GET ONE 
THAT CAN BE 
PLAYED. WHEN 
ALL THE 
DOMINOES HAVE 
BEEN PULLED) 
A PLAYER LOSES 
A TURN IF HE 
CANNOT PLAY. 
THE FIRST 
PLAYER TO 
PLAY ALL OF 
HIS DOMINOES 
IS THE WINNER. 
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Find decimals in the 
target and message 
which are equivalent. 
Fill in the corresponding 

tter to decode the message. 

----- ------.20 .'JOOOO OCKJ7 0.3 .670 .070 .550 O.Cf .230 00.80 .050 

----- --- ~--. 3000 o. "0 ./0 .5~00 o. ?I 0.30 .fCO .o500 .3 ·7 .CfOOO 

------- -- ---0.05 .aooo .2300 .'-IOO . 5 .qoo o.55 .o5oo .3o o.6 .3oo .1000 
' . 

--------- ---0.2.3 .5qo OCfO .~.250 .800 .4 .100 .6700 

------_ 31o .qo .5500 .et;o . 8 
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MATERIALS: 1 metre stick per player. 
1 box of Cuisenaire rods per player. 
Set of game cards.* 

PROCEDURE: 1. Shuffle cards and place face down on the table. 

*SAMPLE GAME CARDS 

.16 
tm 

./8 
/»> 

.JL/ 
nn 

.f'). 

fl'YI 

.II 
Jm 

./3 
nn 

./5 
/)')1 

2. Players, in turn, draw one card from the deck and make 
the length shown on the card using the appropriate rod or 
rods. The rods are placed along each player's metre stick, 
beginning from one end. 

Example: If the card says "2 em," the player uses the rod that 
is 2 centimetres long, which is the red rod. If 
the card says ".1 metre," the player uses the orange 
rod which is 1 decimetre long or .1 of a metre. 

3. The first person to reach the end of his metre stick wins 
the game. 

4 
Cm1 

5 
C'YYl 

b 
Ctrn 

7 
(1m 

8 
om 

The name Cuisenaire and the color sequence of the rods are trademarks of the Cuisenaire Company of 657 
America. Inc. 



ACTIVITY CARDS - CUISENAIRE RODS - V 
CR-V-1 
Make these: A. Using only white rods B. Using as many orange rods as possible. 

.2J 

.15 

.37 

.09 

.52 

.0 I 

.~ Ll 

.27 

A 

1.21 I 
I· J I 
I . z 
,.09 
,.37 
I .5 

I .2 
CR-V-2 
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23 wh,t~ POds .:2. oR.o.Nqet': 3 whrh:.-~I~ + _3_ 
IOCJ 

white: 

2 OR+ 

-OR+ 

-OR+ 

+ 

+ 

+ 

+ 

ROds -ORANqE.+ 
-white. ~10 

+ - ~10 -

+ - ~Ia -

;- - ~10 
-~10 - +_ 

- ~10 -t 

+ - ~10" -

+ 
+ 
+ 
+ 
+ 
+ 
+ 

I (X) 

-
100 

-
100 

-
100 

-
/00 

-
/00 

-too 

ti 
c -g; 

~ ·~ 

"' "' £ E 
-<( 
0 -
"' 0 u > 
c c 
"' "' :0 c. 
g E 
~ 0 

.2'; 
0 L 

u ·ro 
"' c 

.r::_ "' ~ ~ 

"0 ·:; 
c u 
"' "' "' .r::_ L ~ 

·co
c 0 

-~ ~ 
:0 L 

u "' 
"' E 
~~ 
c ):; 

"' "' .r::_ L 

f- "' 

8 ~ 
Co,N\PA~ +J\t. \~5 

A~ B 

1 W'hl·22 t 2 Q+ 2whl.21 < .221 
~I .4 t OR+ Whl-3 . y I 
W'h . I I t OR.+ whl I 

.2 t -f- I I 
. 41 t + I I 
.s7 t + I I 
.20 t + I I 

The name Cuisenaire and the 
color sequence of the rods are 
trademarks of the Cuisenaire 
Company of America, Inc. 



''ORDER IN7HE COIJRT.,., 

What does the bailiff say after he says, "Order in the court?" 

Locate the numbers on the number line to help you find the correct answer for 
each question. 

Write the letter of the correct answer above the question numbers at the bottom 
of this page. · 

0 ·5 1 
f..u'" 11luu 1; 111l !lullllll!luiiiiiJI, ue.u11llln11l" lllllulllllllii!Jllllllilllllllllllll + t ttttt tttt tt t t tttttt t 

H A c v J r~ N U B G E 0 R I< s D T F D X L E 

Example: (1) Which is less .1 or 1? 

(2) Which is less .48 or .5? 

(3) Which is greater~ or .56? 

(4) Which is greater .86 or .09? 

(5) Which is less .6 or .56? 

(6) Which is greater _:._§_ or .65? 

(7) Which number is between the other two? . 60' .:.1_, .89 

(8) Which number is between the other two? ~ •. 39, .08 

(9) Which is greater . 14 or .41? 

(10) Which is less .76 or • 27? 

(11) Which is less .2 or .48? 

(12) Which is greater .34 or l? 

1-1 H ---- ----- --- -- - --
1 12 3 12 11 5 8 12 7 6 1 12 10 9 4 2 12 
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(j) 
(j) 
0 

"" O"r!> 
'< .., 

9 
1-3 >"• 
!:r"(J) 
r!> (/) .... 
&rg 
rt 
::r"rt 

0 
G) .., c: 
0 (/) 
c: r!> 
'0 . ~ ,., 
,...ru 
::> ::> 
() rt 

ro 
Q. 

t:;l 
(!) 
() 

1-'· s 

(/) ' 

0 
c:: ::u 
("') 
tx:l .. 
~~ 
ro l 
H> 
1-'• 

rL~ 
(/) 

Pl 
lc:: 

~ 
0. b:l 

'"'d 
Pl 
(/) 

(!) 1-'• 
ti () 
() 
(!) C/) 

~ ;>;"" 
rt 1-'~ 
(/) ....... 

...... 
(/) 

~ ~OWEAFUL PUZZLE 
Read each sentence and circle your answer. On the next page, connect 
the two letters that go with your answer. The first one is done 
for you. CONNECT 

two decimal places. K to Q 
l) 14.7 has~ · i) o w ne dec~mal placy. ------------- to 

2) 0.7135 
~thousandths place. H to S 

The 3 is in the hundredths place. T to Y 

0.613 J to K 

3) Which is smallest~0.7l R to U 
0.8 V toW 

three decimal places. M to H 
4) 2.68 has~two decimal places. G to D 

ones place. I to F 
5) 0.2459 The 2 is in the~tenths place. E to W 

3 P to Z 
6) 

~.302 M to R 

ll) Which is smallest .4 J to U 

0.3 K to L 

3 V to Y 
12) I n 3.605 the decimal fracti on part is~ .605 A to B 

$ 0 to F 
13) Circle the decimal fraction~. 31 D to H 

<.True B to C 
14) 22 ~ 22 . 00 False J to B 

True X to Z 
15) 0.9 = 0.09o<:False R to V 

ten-thousandths place. F to X 
16) 0.3512 The 2 is i n tf:e<_ thousandths place. N to I 

Circle the decimal fraction~4 
o . 5 A to T ._.,,~cl.-..ll._.O._.c,._.c,~cJ.-.cJ~tl._.c l .... t~~~.--.c~c.._,t,~l,.....ll__.c,.-,cJ.-.c).-.cJ.-. 

910 V to S 
7) In 910.62 the whole number par't is< .62 M to N 

A B D E F • • • • • 
c. • 

G,• •H •I 
0. 511 y to Z 

8) Which is largest~.55 C to L 
. 5 T to U 

thousandths place. E to I 
9) 0.1864 The 8 is in the~hundredths place. G to R 

•L 
oM 

0 
• DK J •N 

I .p 

fou r decimal places. 0 to X 
10) 110.4406 has<seven decimal places. P to W 

.Gt 
R" •S 

• • • • • T u v w >< 

• ·z. v 



NEEDED: A SET OF DIGIT CARDS 0-9: ~ [JCJ ~ • . • ~ 
2 DECIMAL POINTS:~~ 
PAPER AND PENCIL TO RECORD RESULTS, 

1 GREATER THAN CARD: I;>] 

,..---___, RULES: 1, MIX UP THE DIGIT CARDS, PLACE THEM FACE DOWN IN A PILE, 
2, DRAW 3 DIGIT CARDS AND WITH A DECIMAL POINT MAKE A 

NUMBER WITH 2 DECIMAL PLACES, 

> 

EXAMPLE: [!]~[!]~ 

3, DRAW 3 MORE DIGIT CARDS, USE THE OTHER DECH1AL POINT 
CARD AND THE GREATER THAN CARD AND MAKE AS MANY NUMBERS 
AS YOU CAN THAT ARE LESS THAN THE FIRST NUMBER, RECORD 
YOUR ANSWERS, 

EXAMPLE: 

CAN YOU FIND MORE? TRY THE GAME A FEW MORE TIMES BY YOURSELF, 
CAN YOU THINK OF A WAY TO PLAY WITH A FRIEND? MAKE UP YOUR OWN GAME -
AND TRY IT!! 
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• i 

CONNECT THE DOTS IN ORDER FROM .01 TO 1 . 

• .GJ'I -~g • 
~~ 

~ 
• • . '14 _q,v~ • q')_ 

.GJ7 • 
• 
~Cf 

·"5 • 
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•. 6g 

• 5Cf • 
.57. 

_(C,/ 

• 

•• g<:f .'13 

• 
.7Cf ,gs;> • • 

• . 6q 

.7'? .03 •. 7C. • 
7 .77·(ii··75 ·~ •. . ..~ 
•. 71 .73 .OJ. • 

• . 66 

•. h'-1 

.6;2.. 

• 

• . 72 

•. 06 

.6 • 
• .07 

..5fJ 

• . 5b 

.55 • 

. 5~ • 

• 71-f .02 

.1 ~ .').1-1. 

• . ?.'-

•. ')f) 

.1. ~'32. • . ~1 

_oqee.'33 

.12 

• • • ?. ?. 

•. 13 

.37 .35 • • • .3/.f • .'% 

.4~· 

. 51 • 

~'3~ 

•• ~7~ .. ~ 

.13 
:2..• • 

.18• 

.the e.14 

• . 17 

•. 4"'1 

•. 51 

.15 • •. 'fii 
• . f/lf 

_q" 
• 

• -'15 

• -8~ 

. .83 

• .35 



FINO 7f/€ LON~ST PATH 

77-IE. ll?A 2E . ALWAYS 

LARG~R. /\/Lf'YJBER. 

How LONG> /5 'JOUR. PAIH ? 
(HOW /YJ/i!IIY CJI<.c.L.£5 ? 

I \\ // 
- DOMT CJ:X,(tVf S11iR:T 

AND ''END) 
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IN-A-R0\4 DECIMALS 

Materials: You will need a deck of 40 to 60 cards marked with 
decimal values such as . 7, .69, . 73, .046, . 720, 5, 
6.3, .005, etc. 

Rules same as for IN-A-ROW FRACTIONS 

Dealer deals 5 cards face up to each player. 
Cards are placed in a row and may not be 
switched around. 

2. Cards not dealt are placed face down to form a 
stack. 

3. Each player is trying to get his cards in 
order; smallest on the left to largest on the 
right. (A variation could be for each player 
to decide before drawing a card if he wishes 
to place in order with smallest on the left, or 
instead, with smallest on the right.) 

4. On his turn a player draws a card from the 
stack and: 
a) replaces any one of the cards in his row, 
or 
b) discards the card because he can't use 

it. 

5. The first player to get his cards in a row 
is the winner . 

. 718 

IDEA FROM: Fraction Bars, Introductory Card Set 

Permission to use granted by Scott Resources, Inc. 
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ACTIVITY CARDS - CUISENAIRE RODS - VI 

The name Cuisenaire and the color sequence of the rods 
are trademarks of the Cuisenaire Company of America. Inc. 

Use only orange and white rods. 
How many of each color do you need 
to cover the following parts of the 
square? Use as few rods as possible! 

Use the orange and white rods and the square to 
find an answer to this problem: .3 + .17 

~ ~r---------------------------------~ 
~ 

.03 

.15 

.27 

. 3 

.40 

.72 
.90 

. 19 

~ 
~ i/ 

~ } ~ 
~~w--T_w_..,..-w-...,]r-w--.,.-w-..,..-w-r-w-f,x"'r;,r.:r.>· ·""· .'=" •• ,'7':. ;-:""':;o: .... x,..,·· '"'· .':~~;.or.rJ 

.·• · . .. . ... ·.· • . • ·"7· ..• · . · . · .. · • •· . . .. .. 

ORANGE 

none 

. 3 

+ .47 

.17 

Try these. 

WHITE 

3 

CR-VI -1 
CR-Vl-2 

I I I 1 1 Remember to use as few rods as 
possible in your final answer . 

.17 + .21 .40 + .07 

.64 + .26 = .50 + .25 

.27 + .48 

.5 + .46 

The name Cuisenaire and t he 
c o lor seque nce o f t he rods are 
trademarks of t he Cuisenaire 
Company of America, I nc. 

. 35 + .25 

.19 + .38 
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CR-VI-3 

CR-VI-4 
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ACTIVITY CARDS - CUISENAIRE RODS - VI 
(CONTINUED) 

l't"••• • • • 'l'o•"l • •" 

The name Cuisenaire and the 
color sequence of the rods are 
trademarks of the Cuisenaire 
Company of America, Inc. 

Use the rods and square to do 
the following decimal subtractions . 

. 37 - .22 = 

Make .37 
Subtract .22 (shaded - you can 

remove them) 

What remains? 

__ orange __ white 

Try these . 

. 48- .2 = -

.56 - .32 = --

.33 - .11 

.43 - .25 

Be careful--+ • 4 - • 18 = .76- .09 = ---

PLAY "THE COVER-UP" 

GAME. BOARD 

Materials: 
Game board for each player 
Orange rods and white rods. 

3 dice labeled 
.01 .03 .09 

. 02 .04 .08 

.05 .10 .15 

.15 .21 

.16 .24 

.20 .25 

.33 

. 32 

.30 

Rules: Decide who goes first. First 
player rolls three dice and selects 
one of the dice to use. Using the 
rods and game board, cover the amount 
shown on the chosen die, If all 
numbers on the dice are too large, 
player loses his turn. Hinner is 
first player to cover his square 
exactly. 

The name Cuisenaire and the 
color sequence of the rods are 
trademarks of the Cuisenaire 
Company of America, Inc. 



GRID DECIMALS - II 

EAGI a= THESE JS ALSo 

1t1 SHOVV . 5 
+.3 

1 UNIT 

A. SJ.fAOE . 5 
B.SIADE AN<mf~ • 9 

SHow .4 
+.3 

A. SJ.4ADE. . 4 
B.SWADE . I 

~ swow 
.8 

+.10 

r-rT""T""T""'...,-r'1~ ~ 
1-++++-t-+++HSHoN 

. 0 8 ~++-1-+++H 

+. 05 ~++-1-+++H 

Ge t some graph paper and try s ome problems of your own. 

IDEA FROM: C.O.L.A.M.D.A. 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 

SHON' 
. 8 

+.32 
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SHOW 
.Cl 

-.l-f 

GRID DECIMALS - II (CONTINUED) 

1t> SHoW . 7 
-. 3 

A. LIGHTLY SHADE. I 7 
B. OARKBJ S OF --me. 

SHAOED IENTHS. 

A. LIGH'QY SHADE ,q 
8. DA~ Ll OF IHE 

SHADED '11:NTH s~ 

SHOW' 
.06 

jt 

-. 0 3 1-++-4-+1-++++.f 

HOW" 5 

.SHOW 
2 
.43 

1.5 
-.7 

~ 

Get some graph paper and try some problems of your own. 

IDEA FROM: C.O.L.A.M.D.A. 

674 
Permission to use granted by Northern Colorado Educational Board of Cooperative Services 



ACTIVITY CARDS -DECIMAL ABACUS - II 

ADD: 1.82 + .3 

Try these on an abacus. 

3.1+1.4= 

36.1 + 27.3 = 

4.91 + 3.68 = 

17.1+92= 

SUBTRACT: 4.1 - 2.4 

I need to subtract 
4 markers from the 
tenths' place. 

23.04 
+ 8.19 

16.8 
+ 2.9 

Try these on an abacus. 

31.9- 10.6 = 

8.21- .17 = 

15 - 7. 3 = 

6.34- 1.75 = 

130 
- 2.4 

9.1 
-2.7 

Trade if you 
have 10 or 
more markers 
in one place. 

104.3 
+ 0.12 

2.11 
+ 1.95 

1.82 + .3 2.12 

3.87 
+0.08 

Try some problems of your own. 

3. 72 
- .5 

1. 82 
- .42 

73.2 
- 8.06 

DA-II-1 

DA- I I -2 

SUBTRACT: 4.1 - 2.4 

Try some 
problems of 
your own. 
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ODOMETE.R 
DECIMALS 

An odometer indicates how many miles 
a car has traveled. If you read this 
odometer you might say, 

"Twelve thousand, six hundred, 
five point three miles" or 
"Twelve thousand, six hundred, 
five a.nd three tenths miles." 

On a piece of paper you would write: 

3 
12,605.3 or 12,60510 

Both mean the same thing. In 12,605.3 you used a point called a decimal point to 
separate the whole numbers and the fractional numbers. 

Herbie's odometer reads I 0 lo 1-slq Is ff?:l. If each space on the road 

below is .1 of a mile, what will Herbie's odometer read at: 

a) -1 -~.-.a........&-__.__ ...... E~:·::I 

d) -1 -1--.a........&-__.__...&.:(:..;....,:J 

b) I 
e).l 

1:: :·~~ c) 

j:: ::1 s• I 

f) 

I I I 1:.::.:1 

I I I I I r:~l(back home) 

If the odometer readslqjqjqlqlef~Jat the start what will the odometer read at each point? 

a) I I I I I tJ b) I I I I I VJ c) I I I I r·:=l 

j::":J f) I I I j<:il 

676 IDEA FROM: Mathex, Junior-Numeration Resource Book No.7 

Permission to use granted by Encyclopaedia Britannica Publications Ltd. 



HC.R/3. ARE /WE I=J..ASJ<S. 
/Wo COWTAIN ANTICX1TE J 

BUT OM: CONTAINS A J.ETHAL. 

DOSe OF PoiSON f 

ca..ue 3 ... 

If the sum of your 3 clues is not 61.98,you need to check it out again. 
Locate any invisble decimal points to solve the following problems: 

1) 15 + . 43 == 4) 17 - .23 == 

2) .17 + 8 == 5) $5.47 - $3 

3) 4.23 + 5 == 6) $12 - $.87 
677 



' ' ' ' 

2 
0 

~ w 
\f\ 

"' * 2 ·-
0 

j 
:;:, 
§.. 

u. -

IF '10U LAND IN Ta-liS 
~USTRACT 1.0 F~OIW\ 'fOUR 

' ' ' ' ' ' 

E: 

~ 
ln 

• 

1 
':) 

"' 
, , , 
, 

' ' 

I , 

1.6 1.5 l.Lf 

.9 1.0 1.1 

.8 .7 .6 

.1 .2 .3 

CTION , 
StoRE. 

, , , , , , , , , , , 

1.3 

1.2 

.5 

.'+ 
' ' ' 

Cll -c ., 

I 
~i 
• ut> z 

f~ 
-it. 

c: "' p 

"' 
~~ lS. 
"' z 

' ' ' ' /, IF Yo<J LAND TAKE. ANOT'HE.R ', , 
,' IN THIS 
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IDEA FROM: Fun Wi th Numbers 

Permission to use granted 
by San Francisco Unified 

School Distric t 



Only the Tuesday thru Saturday newspapers will contain the information 

you'll need. Many small town papers may not have the information; so 

you may have to use the library reference department. 

Look thru the business section till you find a section called 

FOREIGN MONEY EXCHANGE RATES. If the paper is your own, cut out the 

section and paste it on the back of this page. 

FOREIGN MONEY EXCHANGE RATES 
;1 

( 

COUNTRY TODAY'S RATE PREVIOUS DAY CHANGE( indicate + or -) 

~u.stt-o..\,~ ---doll~r 

Cc.."'~Jo...--- Jollc..l'" 

Fro..h<~ --- Fr-c..'r\c:. 

w. G~t-'\"1\C..YIY -" rw'\~1"'~ 

Br•t o..tl'\ --- poul'\d 

~o"'~ ko.-.1 --- do IIQr 

I sro..e l - ·- pot.\l'\d 

Ito..l't "' ltY'~ 

J t>.po..f\ --- 'f<lV\ 

Me'l..tco --- r~so 

5 w~d e l'\ --- k t-ol'\o... 

V e.I'\~Z.U(l/o-.. --- bb 1\Vo...t 

All the monies listed above are being compared to the U.S. 

-

What is the purpose of listing these exchange rates: _____________________ __ 

Why do the exchange rates vary from day to day: _________________________________ __ 

SOURCE: Project R-3 
Permission to use granted 

by E. L. Hodge!' 
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HATERIALS: (See next page for construction hints) 

1. Four sets of colored decimal pieces: red, blue, green and yellow 
2. Four unit squares (5 11 x 5") 
3. One spinner 

OBJECT OF THE GAME: Upon completion of the game, the player with the highest 
total score is the winner. 

l'HJMBER OF PLAYERS: Two - four 

DIRECTIONS : 

1 . Put the unit squares on a table between the players. The number of 
unit cards should be the same as the number of players. 

2. Each player takes an envelope containing colored decimal pieces. 
Each player should familiarize himself with the various shapes. Players 
should determine the value of each piece before beginning. 

3. The spinner is placed between ~he players. Each player spins the 
spinner, and the one with the highest number plays first. 

4. The first player spins the spinner. He puts a decimal piece, or 
pieces equal to the number he hit on the spinner on one or more of 
the unit squares. 
EXAMPLE: George spins the spinner. The spinner comes to 

rest on .75. George could put a .50 piece and a .25 
piece on a unit square, equaling .75. The player must 
use the large st units possible . For e xample , if George 
has a .50 piece and a .25 piece to equal .75, he cannot 
use three .25 pieces to make .75 or any other combination 
of smaller units to equal .75. 

5. Players may put their decimal pieces on any of the unit squares,as long 
as there are open spaces on the squares. 
EXAMPLE: Alice spins .35. She puts .25 on one card and .10 

on anothe r square, equal i ng .35. 
6. If a number is spun that is larger than the total area of the uncovered 

parts remaining on the boards, the player loses his turn. 
7. The game is completed when one of the following three events takes place: 

a. All unit squares are completely covered. 
b. One of the players has used up all his pieces. 
c. No player is able to place a pie ce on any of the remaining spaces 

on t he square s. 
8. Upon completion of the game each player gathers up all the colored pieces 

he used on the squares and totals his scores. EXAMPLE: Jim used the 
f ollowing pieces: TOTAL 

2 1.00 
1 .25 
3 .30 
5 .25 

1.80 



SAMPLE. 

i 
s" 

4-SQUARES (CONTINUED) 
CONSTRUCTION HI~TS 

UNIT SQUARE. 

UNIT 

t ~$Qu-A_~___. 
... 1---5 I/ ---1 ..... 

. 
SAMPLE DEC\P\AL P\ECES 

You will need four 
unit squares or one for 
each player. 

Each should be 5" on a 
side. 

They can be made from 
heavy cardboard • 

For each set of colored decimal pieces you will need: 

.50 2 pieces cs" x 2.!") You will need 
2 a different 

. 25 4 pieces (21:." 21:.") colored set for 
2 X 2 each player • (.25) 

. 10 7 pieces (21:.2" x 1") 
Pieces may be 

( 21:. x l.u) made from .05 6 pieces 
2 2 tagboard. 

Do noc write the values on the pieces . 

C5o) 
(.10) 

SAMPLE. SPINNER (.Jo) 

. 
\(\ 

~ 0 . 
. "' - ;,.. . 

(. 05) 

You will need one spinner. The dial face 
can be made from tagboard, placed on a 
5" x 5" piece of cardboard and l aminated . 
Atta ch the spinner to the f a ce with a 
brass fastener, fold back the ends of the 
fas tener and cover them with masking tape . 
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LATTICE MATHEf·1ATICS - I 

COMPLETE EACH TABLE 

+ .5 I + 1.6 .007· 

.7 .. 71. Ill 'I' 

.<=I /.3 2 

2.3 /j7£1 

/./ :3 /.5 ~-25 

- /.3 ,107 
YS - .. :3 .. 64 

5 3.7 •I / .. / 

"" .17't 2 j.q 

.r1 .775 • .43 

1.3Cf3 .5 .LJ3 

682 IDEA FROM: C.O.L.A.M.D.A. 
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STAQJ" 

Draw a path to the answer in the bottom circle of each of the puzzles. 
The sum of the numbers in the path must equal the bottom box. 
The path cannot go through a corner. 

STAfZ.T 

·+O+og 
.0~0~~ 

.05 .07 .08 

Find a path ~ 
to each circle. 

IDEA FROM: C.O.L.A.M.D.A. 

STAt<T 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 

You may go 
through a 
square more 
than once! 
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~ot>ni)EV 
ADD+ A+ BOX 

FIND A PATH THROUGH EACH MAZE THAT ADDS UP 
TO THE NUMBER IN THE CIRCLE AT THE BOTTOM, 

EACH PROBLEM IS NUMBERED TO 
TELL YOU IN WHICH BOX THE 
ANSWER BELONGS, 

ROUND EACH OF THESE TO THE 
NEAREST TENTH AND PUT IT IN 
THE MAZE, 
1) .37 6) .3279 
2) .809 7) 3.99 
3) .0520 8) .890 
4) 1.55 9) .546 
5) 2.74 

0 ® 

STIUtr 

ROUND EACH OF THE FOLLOWING 
TO THE NEAREST HUNDREDTH 
BEFORE PLACING IN THE MAZE, 

684 

1) .337 
2) 1. 2929 
3) I 744 
4) I 066 
5) I 499 

IDEA FROM: C.O.L.A.M.D.A. 

6) 1.3888 
7) 5.9960 
8) 
9) 

.6838 
2.117 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 



H 

DECI,MAL TRIPS 

The chart is a map of Flea-ville. Measure the distance between each pair 
of lettered points to the nearest tenth of a centimetre and record the answers 
on the map. 

Suppose we decide to travel from H to J. How many different routes could 
we take if we do not wish to travel through any point twice? List the different 
routes you can find. 

EXAMPLE: H to E to F to G to K to J 

Place the two routes you think are the shortest in Charts I and II. Place 
the two routes you think are the longest in Charts III and IV. 

I II lii IY 
FROM CM FROM CM FROM CM FROM 

TO H TO H TO H TO 

TOTAL H - J H TO J H TO J H TO J 
w~ich route is the LONGEST - I, II, III or IV? 

~ffiich route is the SHORTEST? 

CM 

How many routes did you find? Compare this answer with other students. 
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NUMBER SENSE AND 
ARITHMETIC SKILLS 

Placement Guide for Tabbed Dividers 

Tab Label Follows page: 

DIDACTICS ............................................ 10 
Student Self-Concept ................................... 10 
The Teaching of Skills ................................... 24 
Diagnosis and Remediation .............................. 42 
Goals through Games ................................... 62 
TEACHING .EMPHASES .................................. 74 
Calculators ............................................. 74 
Applications ............................................ 82 
Problem Solving ........................................ 92 
Mental Arithmetic ..................................... 104 
Algorithms ............................................ 112 
Estimation and Approximation .......................... 120 
Laboratory Approaches ................................. 130 
LABORATORY MATERIALS .............................. 142 
CLASSROOM MATERIALS .............................. 178 
WHOLE NUMBERS ..................................... 178 
Getting Started ........................................ 178 
Numeration Systems ................................... 214 
Concepts ............................................. 230 
Addition/Subtraction ................................... 276 
Multiplication/Division ................................. 336 
Mixed Operations ..................................... 398 
FRACTIONS ........................................... 448· 
Concepts ............................................. 448 
Addition/Subtraction ................................... 514 
Multiplication/Division ................................. 558 
Mixed Operations ..................................... 584 
DECIMALS ............................................ 610 

Concepts ............................................. 610 
Addition/Subtraction ................................... 664 
Multiplication/Division ................................. 686 
Mixed Operations ..................................... 734 
LARGE & SMALL NUMBERS ............................ 756 
Awareness ............................................ 756 
Exponential Notation ................................... 780 
ANNOTATED BIBLIOGRAPHY ........................... 814 























COMMENTARY DECIMALS: MULTIPLICATION/DIVISION 

Five can be read as 50 tenths, 500 hundredths, etc. How exact do we want our re

sult to be? To the nearest hundredth? Then 

5 + 2 = 500 hundredths + 2 = 250 hundredths = 2.50 

~ 250 hundredths 
or 2 Is _,........ 21500 hundredths 

---IIJII'~2.50 

2.50 
Instead of writing out hundredths we could have used decimal points: 215.00 

If we want 3 + 7 to the nearest thousandth we can write 

42~ thousandths~ 429 thousandths = .429 
7 

7f3 ~ 7 booo thousandths 

Again using decimal points can save us writing thousandths: 

d) Decimals divided by whole numbers (results uneven). 

1 685 hundredths~ 68 hundredths = .68 

12115.4 ~ 

sj341 hundredths 

10 121z ter..ths ~ 13 tenths 

121154 tenths 
12 

34 
24 
10 

e) General decimal division. 

1.3 

I .424 ""' .429 
7 3.000 

When the divisor in a problem is a whole number the problem is of the type 

discussed in c) or d). When the divisor is not a whole number we substitute an 

equivalent problem with a whole number divisor. 

3.2jl4. 75 ... 321147.5 
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MULTIPLICATION PAPER FOLDING 

Materials needed: Each student needs several 10 x 10 grids. They may be dittoed 
from this sheet, or cut from em or quarter inch graph paper. 

Multiply .3 X .4: 

Fold grid so .4 of 
the paper is showing . 

t:. 

Now fold 
the paper 
to show 

..... 

,/ 

·""' 
,/ 

,/ 

,/ 

,/ 

·"" 
·""' 

. 3 0 f r--.---r---..,..--, 

this. 

Color in 
the part 
showing.87~~~~~ 

Fold your papers to find: 

1) . 2 X • 8 2) . 5 X • 9 = 

Open 
the 

grid. 
~ ~~ 
~ v-
~ ~~ 

3) • 4 X • 7 

~ 
~ 
~ 

The part shaded is 
.12 of the whole. 
So .3 x .4 = .12 

Can you see a pattern? Find answers for these problems, then check by folding. 

4) .3x.6 5) .5 X .8 6) .6x.6 
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.7 

.4 

GRID DECIMALS- III 

.4 X .8 = 32 HUNDREDTHS 
OR .32 

USE A GRID TO SOLVE THE 
FOLLOWING 
.2 X .4 = 
.3 X .7 = 

.1 X .9 = 

PROBLEMS: 
.8 X .7 = 

.9 X .9 = 

.15 X .4 
~ 

BE CAREFUL 

2.2 
' 

EXAMPLE .7 X 2.2 

IDEA FROM: C.O.L.A.M.D.A. 

.r-

IS ONe 
UN If' 

USE A GRID TO HELP 
YOU SOLVE THE FOLLOWING: 

.7 X 2.2 = 154 HUNDREDTHS 
OR 1. 54 

.5 X 1.3 = 

2.5 X .3 = 

1.1 X 1.3 = 

1.5 X 2.4 = 

699 
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GRID DECIMALS - I I I (coNTINUED) 

HOW LONG IS THE OTHER 
SIDE OF THE RECTANGLE? 

RECTANGLE \~liTH 

2Lf HUNDREDTHS I 

ONE SIDE WILL 

so 124 -;-13 = 18 

TRY THESE USING A GRID: 

148 +16 = 190 -· Q = • I ~ 

l Q -· -;;,: = 
I (J • I ../ 149 -;-,7 = 

.77 -;-I 9 = I 25 -;-I 5 = 

TRY THESE: 

148 7 112 = 
MAKE A RECTANGLE 
WITH 48 HUNDREDTHS I ..... 
MAKE ONE SIDE 1.2 ~ 

165 . 113 = -• 136 . 12 = -. 
1105 -:- .7= ,36 . 1.8 = -

0 

4140 -:-- 212 = .65 . 15 = -. 

700 IDEA FROM: C.O.L.A.M.D.A 
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ACTIVITY CARDS - DECIMAL ABACUS - III 

Needed: 2-4 players 

Be the first 

2 regular dice 
Chips 
Individual abacus boards 

to get a units' 
chip! 

Example: Player rolls 
3 and 5. 3 x 5 = 15 

Rules: 
Each player rolls one die. Player 
with the largest number goes first. 

First player rolls both dice and 
finds the product. 

The product tells how many hundredths' 
chips can be placed on his board. 
Whenever ten or more chips are in 
one place, the player must trade 
them in for one chip in the next 
larger place. 
Players take turns rolling the dice 
and adding chips to their boards. 

The first player to get a chip in 
the units' place is the winner. 

This means 15 chips can be put in the hundredths' 
place or 1 tenth and 5 hundredths. DA-III-1 

DA-III-2 

3 X 1.24 = ? . 
1.24 3 TIMES CHIPS 

TRY THESE: 

6 X .2 = 5 X 1.34 = 6 X .28 = 
7 X ,3 = 3 X 38.1 = 9 X .092 = 
3 X .05 = 4 X .18 = 10 X 6.18 = 

TRY MULTIPLYING SOME MORE DECIMALS BY TEN, 

WHAT HAPPENS? 
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ACTIVITY CARDS - DECif~AL ABACUS - IV 

Th .Ji. T u ~ h. This Th H T ~ t h.. This -- -- -- -- - ... shows 
0 0 0 

~shows 0 0 0 
,o 0 I vo /0 9 ,§ I 251 

I ~ J~~- ~~ ~~ ~~.0 
7 

Thl l_li_, -rl _y_ ~ n.. This Th v'H __I_ ~ t. _.h::_ This 

if Pi (f 
~shows cf c1- ()It 

-+-shows 

0 

-~ 
2510 0 0 0 

@~ I 0 
tiiJ so: so: 

251 X 10 = 2510 X 100 = -I 
~ 

J:L T _y_ t h. -t"'- This J:L T jJ_ t h, tk This -
0 §, 0 ~shows 0 0 0 -+-shows 

0 \ 0 o, 0' 
\ \ 251 O' ' 
\ 0\ ~~ ", ,~..,, 

' ' .J:::L ~ UJ_~ A 1:.1\, This J:L T y_~ ·~ n:. 
~ This 

'b ~b ... shows ~ ~ -+-shows 0 
0 0 0 0 

8~ ~0 0 
so: so: 

251 t 10 = .. 1000 = 
r---

Complete the sentences and check using two abaci. 

332 X 10 = 41 X 1000 = 910 X 100 = 

4.8 X 100 = 50.6 X 10 = .08 X 10 = 

670 t 10 = 842 t 100 = 72.1 t 10 = 

1. 78 t 10 = 56 t 100 = .003 X 100 = 

.. 
"Use two abaci to compare the numbers in each problem. Complete each sentence. 

93 X = 930 .046 X = 460 .801 t = .0801 

4800 . = 480 5100 t = 510 .076 X = 76 

43.1 t = .431 7.48 X = 74.8 .86 X = 860 

702 IDEA FROM: The School Mathematics Project, Book C 
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MAYSE 
CAN AND~-· 

SSY WAY-n> DO IT. 
LE:tS J.a::J/< Ar .NIY OLD 

/VCrrEs. IT SAl-5 1-/ERE. 711/tr 
ALL 09:/MAL PR08J.Eivts CAN 

BE MULTIPUED BY CJ.IAN&ING

-n-IE. DB:IIVJALS To EQulvALENr 
~RAcrlONS. 8VT LETS 6W11N.E 

THESE PRDBLEitls CU>SELY. 

MAYBE WE wiLL BE. 
ABL£ 7t> 5/EE. 

50METHJNG
IELSE.. 

2 Ollila ARE fHIOERlJNED IN 7HE. 
liVES-noN. ~~~·:'''"·~ 

2 Dlt;~TS ARE VNDEIWIVEP IN 7H£ 
ANSWER. 

ALL 7NE liNDERUNED Dl&/15 ~ 
'1NE RIGHr OF THE D£CIMAL 
POINt". J.l X 7 = 28 

DIGITS ARC UNDERJ..INE.D IN IHE. 
ANSWER? . ON Wl-llc.H 

SIDE OF THE. DB:IIYIAL 'RJJNT ARE 
ALL "THE l.INDERUNED 'DI6-ITS? __ _, 

J.IOW ftJUCJ.IIS 13 X 11? __ 
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In the following problems the digits have been written in disappearing 
ink. All digits left and right of the decimal point have been underlined. 

Can you put the decimal points in the correct position, even though the 
numbers have disappeared? (Remember to count the digits to the RIGHT of 
decimal point.) 

~xAMJ>US: 
A) • 2 X • 6 = . - -
8,, ·:.:: ·-:: )( u. -
~ ...;.;..:. . ~ ·---=- - -·- -

cJ __ x._=·---
Now, place the missing decimal point for these: 

I)·- X·--=---
:2)·---X-~---=-----
3) ... __ X·--=----
'-I)_._ X-·-=- --
5)_. X---=--_ 

Try some of these. Then check by changing the decimals to fractions. 

ixA>-\J>L~: .7x. 5= .95 
6). .17 X~ :: 

<H~k.: ~X~:::~=. 35 

7) 7.3 X .. 2= 
8) .001 X .02: 
'I) .05 X ,02:. 

/0) 3./ X /.2-:. 
In the next problems you are to also find the missing decimal point, but it 
could be in any of the 3 parts of the problem. 

Find all the missing decimal points. 

II) __ ~·-=-·- _ IS) __ X-=·---
12) _ _ x._-:; _ _ _ ~~---X--=-·----
J3)_x_ -=-·-- J7) __ x_. __ =_ 
J~l-·--~-- -·---

---



P£!~~r~~<;Jt\th T~E~~~~~~t>) 
I) . 3 X . 7 = 21 2) I. 5 X . 7 = I 05 
3) .17 X . 8 = 136 4-) .II X 8. = 8 8 
5)/.4 X 3.8=5326) .2 X.4 = 08 
7) .3 X .2 = 6 8).003 X .01./ = I 
) 12 X . 7 = 84- 10) 21. 6 X .003 = 6'-18 

II) 3. 7 12) I. 56 13) . o 1 5 
. Lf X 7. 3 X I. 3 _.....__ 

/Lf 8 468 45 
/09 2 /5 
/1388 Jq5 

MULTIPLY AND PLACE THE POINT IN THE ANSWER. 

14) 7. 3 
. 0 7 

/7) ./5 X. 7= 

15) .03 q 
X 3.5 

16) /. 0 54 
X .00 3 

18) .0134 X .002 = 
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EXAMINE THE FOLLOWING: 

2 1.8 = 2 Ia tenths = 4 tenths = .4 

3 1.15 = 3115 hundredths = 5 hundredths .05 

NOW LOOK AT IT THIS WAY: 
.4 What can you say about the position of the 

2 1.8 decimal point? 

.OS 
3 1.15 

TRY THESE: 

(1) 2 1.6 

(3) 6 I. 336 

What can you say about the numbers in the 
division problems, when you ignore the 
decimal points? 

What is 2 18 ? ----
What is 3 [i5 ? ----

(2) 31.12 

(4) 711.4 

(5) 81.4 (Hint: 4 tenths= (6) 41.02 
40 hundredths) 

(7) 12 1. 24 (8) 15 IL 35 

(9) 25 1122.5 (10) 11/.0121 

How do you locate the decimal point in the answer 
when the divisor is a whole number? 



Is 6 [2 equivalent to 60 ll20 ? 

CIRCLE OTHER PROBLEMS THAT ARE EQUIVALENT TO 6 fl2 . 

(A) 600 ll200 

(D) .06l.l2 

(B) 6000 /12000 

(E) • 006 I. 012 

(C) .611.2 

(F) • 0006 /. 0012 

Did you circle every problem? Can you make more problems of your own 
that are equivalent to 6112 ? 

WRITE 3 PROBLEMS WHICH ARE EQUIVALENT TO EACH OF THESE: 

(1) 3 [15 

(2) 5 luo 

(3) .611.2 

(4) .o4 1. 24 

CHANGE EACH OF THE FOLLOWING PROBLEMS TO k~ EQUIVALENT PROBLEM 
WITH A WHOLE NUMBER DIVISOR, THEN DIVIDE . 

(5) . 7 I. 14 = 7 IL 4 = .2 

(6) .031.156 = 

(7) .1111.21 = 

(8) .0817.2 = = 

(9) .214.0 = 

(10) .006 112.6 = 

(11) 1.212.4 = 

(12) 1. 5 130. = 

(13) 1.11.0132 = 

(14) .012136. = 

(15) .09 [8 = 
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LOTS OF DOTS SHORfClJT 

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooc. 
g 8 g 0 
0 0 8 LOOK ~ S THESE : § 
g ·!J. l.J-5 The decimal point moved _ place(s) to 2 
8 3 5 the in both the divisor and dividend. § 
0 We now divide 7 13.5 • 8 I HERE IS ANOTHER EXIIMPLE : §8 
0 5 40. 
0 ·5 116.0 The decimal point moved_ place(s) to 0 8 the in both the divisor and dividend. 8 
g We now divide 3 /1620 • 8 
§ THIS EXIIMPLE HAS EVERYTHING BUT THE NUMBERS: § 
0 0 
0 0 
08 Was the decimal point in the 9 

. I answer placed correctly? 
0 C/' -'c:)f 
0 
0 

I PLACE THE DECIMAL POINT IN THE ANSWER FOR EACH PROBLEM: 

(1) 

I 
(2) 

(3) 

(4) 

0 

8 (5) 

0 

8 
(6) 

8 (7) 

8 (8) 

8 (9) 

. __ I 

. I . --

. l· --

. __ ,_._ 
_._j __ . ,_ 

,_ 
,_ . 

0 ---

8 (10) -- ---

(11) 

(12) 

(13) '·--
(14) _._, __ . 
(15) --· ,_ 

0 •000000000000000000000000000000000000000000000000000000000000000 
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3 
v;· 
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c 
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BIVISION B ISTRACTION 

Enter the maze on the next page and draw a line to the number 1. 
Then work problem 1. I f the correct answer is A, follow the path 
labeled A until you get to number 2. If the correct answer is 8, 
follow the path labeled 8 until you get to number 2. Then work 
problem 2 and so on. If you come to a dead end you have made 2 
mistakes. 

*Do not work these problems! Just choose 
which is set up corre ctly for division. 

I 

I ft 

the 

I , 

answe r 

8 
--------------- --- ----- - --~ ---------------------~--------------;-

1) l. 5 ) 1 9 • 5 i 1.5' ) 1 q& i l.j.) I q -~ 
I v . 

------------------+---------------------~-----------------
----;) - - 2.] ) 2. 1 6 i 2.'3 ~ 2. l~s. : 2J) 2.~ 

I IJ'\J , 

------------ -- -----~ - ------------- - ----- - ~---------------- · 
----3i- - o.l2)o.ol68 i 0 _12 io;_otcB; / o&)od~.os 

I o...J- . 

-----------4----------·-----------f------------- ---
0.015) 0. 2 5 5 i 0 01~ 1 0 '2.5'5". ! 0 .015) o. 2.5'5' 

'\...._j~ ! ~\..J -- -------------- -----------:----------------------:-------~--------
5) 19)1.71 i ICll l-:i. : !Cl)l.'?l 

---------·--- - --------- - --~---------------------~---------------- · 
I . 

6) 0.45) 2 0 2 • 5 · o 45') 2.02::; I O.L\S) 202,~0,.. 
! ·~ \,J\. i \..:J\ ·--~ 

- ----·- - ---~----- - ----- ---- ------·r·--------- • 

I oe) 1\i. i ~) lCl-~ 
----- --- - - ----- --- - ----- --~-- - - ---- - ----~-- - ----1-----------~ ----· 

e) 2.7)864 ! 2.7 )a(o<f:o... i 2.1)81ol./, 
I V ..__,. , 

---------- - ---------------~-------------~--------r·------- - ----~--
9 ) 0.31)995.1 ! 0-:?.l)qqS'./ i 0-'2>1)<195'.._10...._ 

I "-> V'- , \.J' ..,__,-
------------------------·t·--------------- -----:-----------------

10) o.o5 l 2 7 1 5 i o.o5') 2.715". oo... ! o.os) 27tS', o; 
, "-> ~ I \..J' ...__,. ___________________________ l _____________________ : ________________ _ 

7) 

_g 

ENTERj 
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EACH DIVISION PROBLEM IN COLUMN A IS EQUIVALENT TO ONE DIVISION 
PROBLEM IN COLUMN B. DRAW A STRAIGHT LINE CONNECTING EACH PAIR 
OF EQUIVALENT PROBLEMS, EACH LINE WILL CROSS A LETTER AND A 
NUMBER, THE NUMBER TELLS YOU WHERE TO PUT THE LETTER IN THE 
LI~E OF BOXES AT THE BOTTOM OF THE PAGE, THIS WILL GIVE THE 
SOLUTION TO THE RIDDLE, 

A B 

3121 70 11400 
• 

7.0114.0 • 150!4500 • 

151450 
® 

• • 6. 11200 . 

2.00 116;00 ® 200011600 • • 

12 [2.4 @ 30012100 

30121.0 

.®@ 
CD • 4. 124.4 • 

7 1140 • ®@ ®· 11. f6.6 

® ·® 0 1500 !4500 
15f45 • 

® ® 
120 [24." 

20116.0 • @© • 

12 [24 ·® ® • 120 [240 

.4 12.44 • ® ® • 70 [40 

® 
• • 200 11600 

. 06 112.00 

1.1 1. 66 • • 300j210 

WHAT DID THE DECIMAL POINT SAY TO THE DOLLAR SIGN? 

I± 1·1 
I I¥ Is I • I 

'7 I I 1.1 to I " l's I IS I 



X 

TRY THESE: 

X 

2.3 
x__l 

2.3 
1.9 

2.3 
~ 

SEEING'S BELIEVING - I 
OR ARE YOU REASONABLE? 

.7 
x_l 

.7 
x__} 

-

.7 
2L22 

86.7 
x____l 

86.7 
X 2.1 

86.7 
~ 

When we multiply by one, 
the product is ___ _ 
to the original number. 

When we multiply by a 
number greater than one, 
the product is 

than the 
original number. 

--

When we multiply by a 
number less than one, 
the product is 

than the 
original number. 

Which of these answers are reasonable? Circle them. 

12.7 .8 3.71 3.65 1.6 4.37 
x_2 X .~ X .5 X g x_.]_ x1.8 
25.4 1.02 1.855 14.60 .112 7.866 

GETTING CLOSER: 
Is your Is your 

Is your 
4.7 answer about 3.6 answer about 15.093 .-....:., (15) three times answer 

1.9 ~ (2) 
twice as big 

X 3.1 ~ (3) as big as X 3 about 
as 4. 7? 3 X 15? 3.6? 

Is your Is your Is your 
4.7 answer 3.6 answer about 86.7 1 about half (-!_) one-third 

answer 

X .5 '"""(-) as big as x.a.n X .9 ~ (1) close to 2 --.:>t 3 as big as 
86. 7? 4. 7? 3.6? 

Which of these answers are reasonable? Circle them. 

.62 8.09 8.04 Lf I 81 6.02 5.37 
h_]_ X .7 X. 3.2 X 9.2 Ltl X .2 
4.96 5.663 2.5728 44.252 6.02 1.074 
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SEEING'S BELIEVING - II 

TRY THESE: 

112.3 1178.4 

.5 r2.5 .7r.T .32I78,Lr 

512.5 1.41.7 3.5178.4 

Which of these answers are reasonable? Circle them. 

74 1.1 .312 1.25 
.2114.8 610.66 216.24 6.217.75 

GETTING CLOSER: 
Is your answer Is your answer 

about three 

When we divide by one, 
the quotient is 

to the ----,--
original number. 

When we divide by a 
number less than one, 
the quotient is 

than the 
original number. 

When we divide by a 
number greater than 
one, the quotient is 

than the 
original number. 

66. 9 
.5133.45 

Is your answer 
about four 

I 3161.5 
about 

times as .5112.8 twice as ~·~5118.5 times as 

~ (l) 
big as 

~d-) big as big as 
61.5? 12.8? (fl) 18.5? 3 

Is your Is your Is your 
answer answer answer 

2162.4 'about 6. 9 I I 354 J \bout 9.5140.28 about 
~4 ? 31 ~(7) (.35) 

• 05 ? 
(62) 2162 ? 7 [. 35 . 10 f40 . 

Which of these answers are reasonable? Circle them. 

4.2 4.37 .327 72.9 
.4116.8 25110.925 4.1!13.407 .6143.74 

~ 
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3 

5 

NEVER 
HOLD A GRUDGE ... 

FOR EACH OF THE SIXTEEN PROBLEMS CIRCLE THE MOST REASONABLE ANSWER, 
(THERE ARE NO CORRECT ANSWERS GIVEN) SO YOU SHOULDN'T HAVE TO WORK THE 
PROBLEMS,) PLACE THE LETTER IN THE CIRCLED BOXES IN THE APPROPRIATE 
SPACE BELOW, 

1..15 
2.7 24 II 

9.27 
55.6 5.6R X.~ T x.b .56 

.21 27R 2.7z 

.32A 3E 35G 7070 7.0 7.1. 51 

.4 4.6y .9B 9 91 H 

1205 qT IS '58.2 
57M G2L bLfO /(X). xJ. I 

16H 250 2.1 Q 20y 

I .4 C 

8.1 D 

lYx 1Lf5~ 143.'2T 

29E 3r:-

-234 5678 --------
9 10 II 12 13 IY 15 16 

PROBLEM NUt·'lBERS 
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NOBODY KNOWS BUT THE ZEROS 

The answer to each problem is close to one, ten, or one hundred. 

If the answer is approximately one, shade the region of the problem 
blue. 

If the answer is approximately ten, shade the region red. 

If the answer is approximately one hundred, leave the region unshaded. 
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THE AMERICAN HOUSEWIFE 

A survey conducted by eco~omists for a large bank revealed the worth 

of an average American housewife. Here are 12 of the tasks a housewife 

is called upon to perform daily. Calculate her earnings per week for 

each job. ROUND OFF ANSWERS TO THE NE~REST WHOLE CENT. 
HOURS RATE 

JOB PER WEEK PER HOUR 

Nursemaid 44.5 $2.00 

Dietitian 1. 2 $3.60 

Food Buyer 3.3 $2.58 

Cook 13. 1 $3.48 

Dishwasher 6.2 $2.00 

Housekeeper 17.5 $3.30 

Laundress 5.9 $2.88 

Seamstress 1.3 $3.24 

Pra::;tical Nurse .6 $3.00 

Maintenance Man 1. 7 $3.42 

Gardener 2.3 $2.58 

Chauffeur 2.0 $3.12 

WHAT IS TnE TOTAL EARNED IN ONE WEEK 

WHAT WOULD BE HER YEARLY SALARY (52weeks=1year) 

SOURCE: Project R-3 
Permission to use granted 

by E. L. Hodges 

VALUE 
PER WEEK 

..... , 

~ 
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~MM-r 
£CONOMY ~IZE 

IS T~E GIANT E"CONON\Y SIZE fx\OR~ ECONON\ICAL? 

COM..Pl.ETJN6 Tl-IE TABLE Saow WILL HELP YOU ANSWER Tf.-.lE QUESTIC,-., . 

BREAKH\ST CEREALS 

BRAND SIZE OF ~CI<JS6E COSIOFP~ 

CORN FLAKES 

CORN FLAKES 

CORN FLAK.E"S 

RICE KR\SPIES 

R\C€ KRISPitS 

WftS IHE LARGER SIZE ALWAVS M.OR.E ECONO f\t\ICAL? ___ _ 
Wl-l/CH CEREAL JS THE BESI BUY? _____ _ 

CAN YOU FfND AN ITEM WI--1ERE Tl-lE GIANT SIZt:. 
716 rs NOI MORE ECONOMICAL? ___ _ 

IDEA F ROM: Project R-3 Permission to use granted by E. L. Hodges 



....... 

-.. 

Aircraft 

Small plane 

Propeller airliner 

Jet airliner 

Jet fighter 

Supersonic transport 

Rocket 

Speed 

Mach .21 

Mach .52 

Mach .9 

Mach 1.9 

Mach 2.2 

Mach 5.75 

At sea level (32°F temperature) sound travels at a speed of about 
742 miles per hour. At higher altitudes, where the air is thinner 
and cooler, sound travels more slowly. The speeds of aircraft are 
often given according to the speed of sound. A speed of Mach 1 is 
the speed of sound, Mach .5 is half the speed of sound, Mach 2 is 
twice the speed of sound, Mach 2.2 is 2.2 times the speed of sound, 
and so on. Mach is the name of the scientist who made some 
important discoveries about sound . 

For the chart below, use 670 m.p.h. for the speed of sound 
(this assumes that all aircraft will be flying at the same 
cruising altitude which is about 20,000 feet.) 

AIRCRAFT SPEED IN MILES PER HOUR 

1. Small plane 

2. Propeller airliner 

3. Jet airliner 

4. Jet fighter 

5. Supersonic transport 

6. Rocket 

To find the MACH number for any aircraft speed,~s;~ed 
For these problems, use 742 m.p.h. as speed-of- sound 

sound . 

7. 1340 mph = MACH 

9. 1600 mph MACH 

so:,;::.:-~CE : Project R- 3 

8. 2010 mph = MACH 

10. 500 mph MACH 

Permission to use granted 
by E. L. Hodges 

aircraft 
speed 
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<Vili~~ .................. _ .. 
The m1n1mum wage law is frequently changed. In 1974 a bill was passed 

increasing the minimum wage from $1. 60 to $2.00 per hour. The bill also 
provided a second increase in 1975 to $2.10 per hour and a third increase 
to $2.30 per hour in 1976. 

The first minimum wage law was passed in 1938 when some groups of workers 
were guaranteed 25¢ per hour. The table at the left lists the MINIMUM WAGES 
AS IT HAS INCREASED FROM 1938 THROUGH 1976. 

Complete the graph on the right by marking with a dot the m1n1mum wage for 
each year in the table. Connect the dots by drawing a horizontal line to the 
next year indicated, then a vertical line to the new minimum wage. 

MINIMUM WAGE GRAPH MINIMUM WAGE TABLE 

YEAR MINIMUM WAGE $
2

.
50 1111111111111111111 

1938 $ . 25 

1944 .40 

1950 .75 

1956 1.00 

1961 1. 15 

1963 1. 25 

1967 1.40 

1974 2.00 

1975 2.10 

1976 2.30 

YEAR 
How much money would a 
(1) an eight-hour day 

1938 $2.00 

1944 a . 

1950 b . 

1956 c. 

1961 d. 

196 3 e. 

1967 f. 

1974 g. 

1975 h. 

1976 i. 

718 

2.00 

J;J;:l 

~ 
;::?: 

::<:: 
~ 

1.50 
H z 
H 
::<:: 

1.00 

__ ..... ,.,. 19 30 1940 1950 
minimum wage worker receive in: 

(2) a f i ve-day week 

a . 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

$10.00 

1960 1970 1980 

(3) a 52-week year 

$520 

a. 

b. 

c. 

d. 

e . 

f. 

g. 

h . 

i. 

Permi s sion to use granted IDEA FROM: Numbe r s i n the News 
by Christopher Lee Publication s 



LATTICE MATHEMATICS - II 

COMPLETE EACH TABLE 

X .5 /./ X .01 3 

~35 ·'' ."l'/'4 

.3 .'I 8 7-2 

.66 .oo" 

2 "·' /.35 

... l'WAY.S DIVIDE BY "THE lOP MJMBER . 

• .5 1 -• • /.2 .06 q. -• 

.'I /.8 5 2..5 

.3 .5 7.2 

bo .tf6 .2'i 

3 /.5 /. 8 

EXAMPLE: .9 ~ .5 = 1.8 

719 
IDEA FROM: C.O.L.A.M.D.A. 

Permission to use granted by Northern Colorado Educational Board of Cooperative Services 



HANDS ON DECIMALS 

MATERIALS: 100 wooden cubes, tiles or similar objects. 

Using the cubes, make a 10 X 10 square. Consider 
this one unit. Each single cube then represents 

.01 

Separate the cubes into 4 equal groups. Row many 
cubes are in one of the groups? ------
Is this ~ of the UNIT? 

Do you see that t = .25? 

Separate the cubes into 3 equal groups. How many are in each group? 

Are there any cubes left over? 

We can't find ; of the 

approximately equal to 

1 1 
unit exactly like we could 4• but we can say that 3 is 

1 
.33 or that 3 ~ .33. 

Find an approximate decimal 
for each of the following: 

1 ~ 
8 ~ -=-·---

1 
11 

1~ 6 '"" ....:._ __ _ 

7 ~ 
9 

1 
~ 12 ....:._ __ _ 

5 ::::::: 11 ....:._ __ _ 

In the last exercise you approximated some decimal equivalents for fractions like ~· 

Now try this: 

DIVIDE 1 by 8, placing a decimal after the 1 and putting three zeros to the right 
o.f the decimal point. 

8)1.000 

How does this answer compare with your answer for ~ in the last exercise? 

Try some more - compare your answers with the approximations. 

-±. 
12' 12!1.000 L 

9' 9!7.000 

Change each of the fo l lowing fractions to decimal approximations by dividing. 

2 ~ 5 
~ 

1 ::::::: "'-' . 
3 6 9 

l~ ]._ = 7 
~ 

720 
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Solve each 
problem. 

Cut out 
one piece 
at a time 
and paste 
it in the 
box with 
the correct 
answer. 

Cut inside 
the border 
of each 
piece. 

.24 

.08 

.32 

I 

DECIMAL NIDDY GRIDDY I 

.01 .125 

1.6 .40 

• 5 .15 

.12 

.075 

• 8 

I~----10 ............ 
• • • • • • • • ••• • • • • • ••• • • • • • • • • •• •• • •••••••• . . ~. . . . . . . . . :• .. : ........ · 

• • • • • • • • • •• 
• • • • • • • • •• 
• • • • • ••••••• . :. . . . .· . . . . 

3 --rro-
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Solve each 
problem. 

Cut out 
~piece 

at a time 
and paste 
it in the 
box with 
the correct 
answer. 
Cut inside 
the border 
of each 
piece. 

722 

.72 

.b 

.1b5 

DECIMAL NIDDY GRIDDY II 

1., .583 l.Ob 

.20 1.375 .83 

_g75 .3 .8 
I 

'3 
-::: 2 

-::. 



L~LLLJLF4TE:D 
C:CJD~S 

723 



Change each fraction to its decimal equivalent. Place the answers in 
the grid. If your answers are correct each row, column and diagonal 
adds to the same number. 

(!) 
.8 

® 

® 

You will have 
to figure out 
where to place 
the numbers in 
this grid. 
First change 
each fraction 
to its decimal 
equivalent. 

724 

® 0 

® @ 

@ ® 

3 -= 
20 ----

3 
4=----

13 -= 
20 ----

1 -= 
20 ----

7 
20 
11 -= 
20 ----

1 - = 4 ----
17 -= 
20 

9 -= 
20 ----

CD 8 
.8 -= 

10 ----

0 3 
-= 
10 

G) 2 
- = 
5 

<D 1 
10 

® 1 
2 

CD 9 -= 
10 

CD 3 
5 

CD 7 
10 

G) 1 
- = 
5 



1!3 
c 
:JJ 
(') 
m 

"C 

a. 
"' ~ 
:JJ 
w 

~ 
3 
~· 
c;· 

" Ci 
c: 
lll 
~ ., 
" 10 a. 
C' 
< 
!"' 
r 
:r: 
g_ 
"' :11 

....... 
1\) 
Ul 

STOCJ<S - 1 IVVES!MEMS 
FUNDS 

You will need the financial section of the Tuesday thru Saturday 
edition of a big city newspaper to do this assignment. 

Scientists do their measurements almost exclusively in the decimal 
system. Bus i ness and industry,however,use both the fraction and the 
decimal systems. Therefore, the need for interchanging these number 
systems is greatest in these two fields. The most obvious everyday 
use of both fractions and decimals is in the stock market . 

• 
find the page that lists the NV# YORK STOCK EXCHANGE. 
How are the transactions listed : as decimals or as fractions 

Find the page t hat lists the INVESTMEnT fUNDS. 
How are these transactions listed:as decimals or as fractions 

CLU::it: Pr\lCt: 
NVN YO RK STOCK EXCHA NGE CLOSE PRICE converted to a decimal 

l i sting of companies as a fraction with 2 place accuracy . 

Chr- y sl e r-

Lu.c k1 Store.> 

Po..c1 f1c Go_s + E IHirtc 

'f...~.,.. 0 " 

ASK PRICE - -- - -. ·- -- ASK PRICE 
INVESTt1ENT FUNDS ASK PRICE ounded off converted to a 

l isting of companies as a decimal to tenths .. reduced fraction 

F r a. rd~ I 1 1'\ G ro lAp 

(Growtk} 

M"'s;, . F '"" "" c.'"' I 
(M. I . T . ) 

0 r ~ '1 P lA s G r o"' r 
(dr ~ yFv,sJ 

Vo.l t.o..e L 1\'' e Ft.~l'ld 
( ll\C O Y\",{ J 

- ---------· ----· ---- ---- -- ---------------

RESEARCH QUESTION : Why are New York Stock Exchange listings given as 
fractions, while the Investment Funds are given as decimals? 

.INVESTMENT FUNDS 
Private companies need lots of money to compete and grow. When they 

need more than they can borrow from banks, the companies s ell SHARES 

t o the public. People who want to buy these shares can do it in two 

main ways: (1) buy them on their own at a stock exchange (2) have an 

investment company buy them for you. Your job is to find out a few 

things about INVESTMENT Cot1PAN I ES . Use a newspaper for this activity. 

Turn to the business section of the pa~ 

INVESTMENT FUNDS 

Date of paper: ______________ __ Name of paper : -------------------------

You buy 100 shares of Al lstate . 

According to the paper , the ask price (buy) is _____ per shar e. 

Therefore, the total price for 100 shares is 

You already own 100 shares of American Express ( I nves t .) 

According to the paper, the b i d price (sel l) is ____ per shar e. 

If you sell , how much money will you have : 

You buy 25 shares of Dreyfus (Dreyf) 
The bid pr ice is per share . 
The total buy price is 

You already own 75 shares of fidelity (Trend). 

The as k price is per share. 

If you sell , how much money will you have 

You buy 150 shares of Keystone Funds (Cus 64) 

The bid price is pe r share . 
The total buy pr ice is 

From any sour c e that will help you (parent , librari an, teacher ) get help 
to answer these questions . 

---What does an Investment Fund do wi th your money after you buy 
their shares : ________________________________________________________ _ 

---When you buy shares in an Investment FuDd, . are vou taking more of 
a risk than when you buy shares 1n a pr1va1:e company: ________ _ 
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MULTIPLY: 

12,345,679 
X 81 

I 
I 
I 
I 

76,923 
X 13 

I 
I 
I 
I 
I 

588,235,294,117,647 
X 17 

• 
I 
I 
I 
I 
I 

142,857 
X 7 

I ----------------------------
142,857 X 6 12,345,6 79 X 9 

X 5 X 18 
X 4 X 27 
X 3 X 36 
X 2 
X 8 
X 9 

X 81 

--- -------------------------· 

1 
- = 
7 
2 
7= 
3 
7= 
4 
7 -
5 
7 -
6 
7 -
8 
7 -
9 
7= 

\ I 
\ 76,923 X 3 I 

\ X 9 I 
', X 12 I 

CHANGE TO A DECIMAL 
1 

And finally: 
1 

-= 
17 

- = 
9 
2 -g= 
3 -g= 
4 -g= 
5 -g= 
6 -g= 
7 -g= 
8 -g= 

1 
13 

3 
-= 
13 

9 
13= 

12 
13 = 

Do you see any connections between the top and bottom of the page? 

Use a calculator to help you explore your ideas. 



INCREDIBLE EQUALITIES 

Have the following statement written on the board 
when the students come to class • 

. 9999··· is equal to 1 

Allow student to debate the issue, then show them each of the following: 

ADDITION MULTIPLICATION 
1 . 3333· .. 1 .llll' .. 3= -g= 
1 9 1 9 
3= .3333• .. x-=-9 9 
1 9 X . llll' .. = .9999• .. 

+ 3 - .3333• .. 
2.= But 1 

3 .9999··· But 
3 

1 9 - = 3= 3 

PATTER.l"l DIVISION 

9 
1, - = 

9 

!= .1111' .. 9 
9 

and 9 means 

~= .2222''' 
9 

9 9 

l= .3333''' .9999 
9 919.0000 
i= Have students 8 1 Before trying 
9 

the 90 this, be sure continue 2_= 81 students will 
9 pattern. 90 accept remainders 
§_= 81 equal to the 
9 9o divisor. 
]_= 
9 

~= 9 
9 But 9 = 1 

2.= 
9 
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REPEATING DECIMALS TO FRACTIONS 

Below are given several examples illustrating the algorithm for changing repeating 
decimals to fractions. 

728 

.9999··· 

Let N = .9999··· 
THEN 

.4747 

Let N = .4747 
THEN 

.12525 

Let N = .12525 
T·HEN lON = 1 . 25 25 
(Repeating part now 
next to decimal point) 

AND 

.27345345 

Let N = .27345345 
THEN lOON = 27.345345 

(Multiply by 10 because 1 digit repeats) 

lON = 9.9999··· 
- N = • 9999 · · · (subtract) 

9N = 9 

N = t = 1 

(Multiply by 100 because 2 digits repeat) 

lOON= 47.4747 
- N = . 4747 

99N = 47 

N = !!]_ 
99 

(Multiply by 100 - 2 digits repeat) 

lOOON = 125.2525 
- lON = 1.2525 

990N = 

(Multiply by 1000 - 3 digits repeat) 

lOOOOON = 27345.345 
lOON= 27.345 

99900N = 27318 

N = 27318 4553 
99900 16650 



SQUARED CFr 
Circle the most reason~ble answ~r for each of the twelve problems below. 

4.3 2 ~ 18 2/ 22 2.32 E§ 3 5 7 
I I 

82! s. ~31 34 
I 

28 8.tf2 *67 80 71 
/.5 2 ig I 2 Lf 7. '1 2~62 57 5Cf 

I I 

b.22 ~ 38 Lf/ 44- q.7 2 ig q4 98 qq 
I I 

2.q 2 ~ ro 7 8 .3.5 2 ~ II 12 15 
I I 

3.2 2 §s Cj /0 /3 lf./ 2 g20 /9 17 
l J 

3/ 
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Circle the most reasonable answer for each of the twelve problems below. 

\fJq *Lf.l 5.1 4.4 \!78*8.3 8.5 8.8 

N3q *6.G 6.8 ~.2 \[13 *3.6 3.q 3.3 
I 

1\[62 ~75 7q 8.2 Nqo *95 q.2 9.7 
I 

N%*b.5 \J?O ~8./ B.Lf 8.7 b,q 6.7 

\f27~5.2. 4.8 
I 

5.0 N97~q3 9.Lf Cf.8 

Ns3 *CJ.3 q,6 CJ.f N33*7/ 74 77 
Shade in the areas containing your circled answers in the picture below. 
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SQUARES 
OR 

GETTING THE CONNECTION 

COMPUTE: 

How could you have used the table to do these exercises? 

USE THE TABLE TO FIND: 

2.30':2.= --- 23.2:: 2. 3 2= .23;z= --- ---- ---
LIOO~---

Use the table to solve the sixteen problems below. 
Connect the dots for each answer in order 1-16. 

132 :: 
' 

230./..f 
• 484 

• 
.04 • 

.0.23~ ---

8.1 

. 2.22 = 
I , 
2 
3 
4. 

5776 
-~4-

.2qJ6 • 
• .12/ 

• 

5. 
6. 
7. 
8. 
9. 

10 

. 

I I. 
12. 
13 
14 
15. 
16 

. 

. 

Jl-lO~ = 
3.5 2 = 
31 2 :: 

8.7 2 = 
942 = 
760'1: 

48?-= 

. 06"-;:. 

.Cf 2. = 
L/502.= 

.54 2 = 

.//2 = 
:2.2-.00 -

18 ~-

~ 

.36 • • q6 

• 
/.21 

• 
/.:2.25 

• 
lt:n. ~.0/21. 883,6 .003G ;w 

• '-1.84 

2025 
• q{;,j 

• • q6.~ 

• 20.:2500 

• -81 

577600 • 

• 

• 29./6 

2.9/6 
• 

.08/ 
• 

fWV .OOOJ.I. 

• /22.5 

. 1225 • 

• 

JqW 

20250 57760 

• 
• .ooi./8J.I • 

/6.q 
• 

;23040 
• 

3.6 
• 
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OBSERVE: 

'~3700 ~ 60.83 \.f370~ 19.24 \[.37~. 6083 

Use the 
next to 

,......., ...._ 

,...._ -
,.._ ....._ 

~ 

----------
-
""-,......_ 

,....,_ ,..._ 

~ ,.._ 

,.._ ,...._, 

'[.6 "'"'-' ,....., 

-\[6 ~ 

.,60 ~ 

How could you have used the table to do these exercises? 

Use the table to find approximate answers for: 

\[7§()::::::: __ _ """\[79 ~ --- '[7:9~ --- \.[.79~ ---
\[50~ ---

\[5~ ---
\[.05~ __ _ \[.5~ ---

table to help you solve the fifteen problems below. Place the letter 
each problem in the appropriate spaces below to complete the message. 



SQUARE ROOT GAME 

The square root game can be used to give students a more comfortable 
feeling about square roots and can also greatly extend their ability 
to use the hand calculator. 

PLAYERS: The class may play as individuals, or small groups may 
work together in teams. 

' 
READINESS: Demonstrate the "Divide and Average" method of finding a 

square root as outlined on the game sheet. IT IS SUGGESTED 
THAT ALL APPROXIMATIONS NOT EXCEED 3 DECIMAL PLACES OF 
ACCURACY. Students will probably need to see two or three 
examples. You may also wish to review the definitions of 
square and square root. 

PROCEDURE: For each round students are asked to find the square root 
of a number between zero and one hundred. 

Students try to guess a whole number which is close to the square root 
of the number, following the outlined procedure on the game sheet. (Use 
a calculator for the computations.) The work should be recorded on the 
game sheet. 

The students now find the approximate square root of the number, following 
the outlined procedure on the game sheet. (Use a calculator for the 
computations.) The work should be recorded on the game sheet. 

Approximations continue until the new approximation is the same as the 
previous approximation. (Be sure not to exceed 3 decimal places of 
accuracy.) This last approximation is the desired answer. 

This ends the round. Score the round and begin agai~ using a new square 
root problem. 

SCORING: The score for any round is the step number of the last approximation. 
The game consists of five to ten rounds. 

WINNING: The winner is the player with the lowest score at the end of the game. 

SUGGESTION: Place game sheets under clear plastic or laminate. Students 
record answers with felt tip pens - erase with damp cloth for 
next round. 

EXTEJ.~SION: After students are familiar with the game, you may wish to let 
them use decimals for their first guess. 
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STEP 

STEP 

734 

~[Aoll~ (CONTINUeD) 
SCORE SHE.ET 

FINO 711£ 5GUARI:: R.OOT oP WHOl-E. NIIMSEJl. 

-the. NUMBER.: GUESS : 

---- • __ ) + -
+ __ 

] 

] 

• First A) + First A] 

) + 
+ 

N • Second A) + Second 

• ) + 
+ 

• 

• 

• 

• 

A] 

N • Third A) + Third A] • 

• ) + • 

+ • 

• 

N • Fourth A) + Fourth A] 

• + ] 

+ ] 

.. Fifth A) + Fifth A) 

• + • 

+ • 

• 

First Approximation 

2 <; 2 

2 .. 

2 

2 

2 

2 

• 2 

• 2 

• 2 

2 

2 

2 

2 

2 

• 2 

• 2 

-" 2 

• '7 

2 

2 

2 

2 = 

$CORE 
I 
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COMMENTARY DECIMALS: MIXED OPERATIONS 

The class was asked to determine the bill, tax and tip.* The teacher then 

asked the class to break into groups and determine how the family could eat at the 

restaurant and keep the total cost under $12.00. They then decided to get sample 

menus from several places in the area and determine which eating place was the 

most economical. Questions of quality versus price were discussed. What about 

distance from the teacher's home? Atmosphere? Variety of foods? Was it less 

expensive to leave the children home and pay a babysitter? The above activity 

was a practical application,and it was interesting for the students since it 

involved a real problem for their teacher. 

b) Are your students interested in track? What's 

the time of the fastest runner in your school for the 

50-yd. dash? The 660? The mile? How do those times 

compare with the U.S. records? What is the difference 

in time for each record? If 50 yds. are run in 6.8 

second~ what would be a reasonable time for 50 metres? 

c) Do your students plan social activities? How 

much would it cost to have a class party including 

snacks and prizes? What would the cost be for a birth

day party including roller skating and treats? Would 

it be cheaper to go bowling? Have a home party? A 

kite flying contest? A bike hike? How can money be 

raised for such a social event? 

d) Do your students like pets? What is the cost 

owning a pet? Purchase price, shots, food, veter

inary, neutering, cages and miscellaneous costs can 

be considered. What pet would be the cheapest to 

care for? A turtle? Snake? Gerbil? Goldfish? 

*These activities involve percent. If percent is not understood by the class, tax 
tables or tip tables could be used. 
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COMMENTARY DECIMALS: MIXED OPERATIONS 

e) Do your students like to look at catalogues? 

A collection of catalogues from sports stores, depart

ment stores, jewelry stores and 

a variety of interests. Students can make out orders, 

determine shipping charges, compute thetax, if applica

ble, and fill out a check with the correct payment. To 

make this more interesting the assignment can be made in 

story form. 

"You have just broken the city record for the 600-m run. The prize is a 

trophy and $100 of merchandise from XXX Sports Company. Decide what you want and 

fill out this order form." 

"You have just won a 2-week trip to Hawaii and all that you will need for 

the trip. You may select luggage, clothing and miscellaneous items for your 

trip from XXX Catalogue. Because you will be traveling by plane, your total 

packed luggage cannot exceed 30 kg (about 66 pounds). 

If you know your students well, story problems can be related to their inter

ests. Four problems like those given above could be listed on the board and the 

students allowed to choose a problem from the list. The problems could be worked 

f) Are your students fond of pizza? How do 

the areas of different sized pizzas compare to their 

prices? Which size pizza gives more pizza per dol

lar? If a group of students goes to a pizza parlor, 

is it better to order 3 medium or 2 large? 

Are you thinking of buying a new car or house? 

Students might be interested in helping you decide if 

you can afford it. Insurance, taxes, interest and credit 

ratings can be discussed. numbers could be 

fictitious.) 



COMMENTARY DECIMALS: MIXED OPERATIONS 

PROBLEM SOLVING 
Problem solving is an important part of mathematics and of many other areas 

of life. Because of its importance it is a teaching emphasis throughout the 

resources. A general discussion of problem solving is contained in the overview 

book for the resources, and the light bulb symbol is used on the classroom mater

ials to signal places where problem solving might be used. 

There are many useful problem-solving strategies and heuristics. These strate

gies are discussed in the overview book. One of the most helpful strategies is 

SIMPLIFY THE PROBLEM. One way to simplify a problem is to substitute simpler num

bers. Word problems involving decimals are a perfect 

When given a word problem with decimals, 

a student often "draws a blank." A 

common question is "Do I multiply or 

divide?" Substituting familiar whole 

numbers for decimals (simplifying the 

problem) can help students choose an 

appropriate operation. Students can be 

taught to try this strategy. Research 

has suggested that problem-solving strategies are better learned when the focus 

is on the strategy, not on the correct answer to the problem. The student page 

Simpli fy the Numbers was written to emphasize a solution strategy, not the numer

ical answer. On this sheet students are asked to substitute familiar whole numbers 

(like 4 and 8 or 5 and 10) for the decimals and solve the whole number problem. 

They then use the corresponding decimals and the operation chosen for the whole 

number solution to set up (but not solve) the problem. 

®~Substitutions~@ 
Example : A rock weighs 24.712 kg. Its volume i s 3610.9 

kg does one cm3 of this rock weigh? 

3 em • How many 

~~=r { 4 f 8 
Sol uti on 

1 
= -

2 

Decimal 
Set up 

{ 
24.712 + 3610.9 

or 
3 610 • 9 ..-) 2"'"'4,..--.-=7-=-1""""2 
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COMMENTARY DECIMALS: MIXED OPERATIONS 

Notice that the whole numbers substituted for the decimals need not be approx

imations of the decimals. Approximation as a helpful technique can be stressed 

at another time. The point here is to determine a useful operation using the 

two numbers. The approximations: 25 and 3611 might not help in determining the 

operation. After substituting the familiar 

numbers 4 and 8, a student might reason as 

follows: 

"If 8 
3 weigh 4 kg, em 

then 2 3 weigh 1 kg em 

and 1 3 weighs 1 k " em 2 g. 

"Now how could I have gotten } with 

the numbers 8 and 4? 4 + 8 = l so I 2' 

should divide the decimals in the same 

way." 

Hmm ... Idivided ihe wrole 
numbers~ so .! should divide 

-the dedmals. 

It would be best to substitute sim

ple fractions for most of the problems in That's Just About the Size of It. You 

might examine the problems on these pages to see why. When simpler numbers are 

substituted, it is important that the operation with the simpler numbers be the 

same as the operation with the original numbers. 

Try substituting a whole number for the 

decimal in the problem at the right. 

Does the problem still convey the same 

meaning? 

HUrYlAN BONES MAKE UP C\'60UT . 18 
oF A PERs::>ns ToTAL BJDY V/EI~T 
HOW MLCH 00 'tOUR eoNES \NEIGH ? 

---



COMMENTARY DECIMALS: MIXED OPERATIONS 

VERBALIZATION 

The student page Wordless Problems--Decimals shows picture situations, and the 

the students are asked to create and solve a problem for each picture. This encour

ages them to see relationships and to organize questions. The ability to write 

such a question is worthwhile. It is also helpful to have students verbalize the 

relationships they see and to give the question in words. Students could be asked 

to explain how they solved their problems and why that method makes sense. Students 

will write different problems; there is no one correct problem for these. 

The student page Operation Please 

asks the student to identify the opera

tion used to solve the problem. There 

is a danger here. As with whole num

bers and fractions, decimal problems 

can be solved in several "correct" ways. 

Problem 2 at the right can be solved by 

counting tenths instead of adding. Prob

lem 7 could be solved by multiplying-12.5 

by various numbers instead of dividing 

5262.5 by 12.5. 

100 X 12.5 1250 

421 f~~l : ~~~~ = l X 12.5 

5262.5 5~~~ } 

12.~ 

Problems from Operation Please 

2. The odometer on an automobile 
read 9999.9 miles. What would 
it read .2 miles later? 

This problem is solved by +,-,x,+. 

The answer is: 

7. Boxes of canned tomatoes were 
sent from Sacramento to Los 
Angeles. The total weight was 
5262.5 kg. If each box weighed 
12.5 kg, how many boxes were 
shipped? 

This problem is solved by +,-,x,+. 

The answer is: 

After students have solved a problem logically and correctly, it is helpful 

if they identify what was done . We must be careful not to expect them to solve 

the problems the way we woul d. The goal s hould b e : "Decide how to solve the 

problem, then solve it," not "Decide which operation the teacher will accept, then 

solve it." Perhaps verbalization would help here. Students could describe how 

they solved the problem. They could be encouraged to use their own way. 
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THE DIAMOND GAME 

• ,.,. . e x.B e 
• Cfrr:8. 2~ • 

• . 2 • .q • 4}5.'2 • 
+·I .Lf -

•. 7x .~ =- e . 3+.5 ~ • :1.'-1 .:;.6 = e . 7 -. 2 =- • 

• • '5 • . 8 • • ·./2 • 
b)4.8 x:l +· 7 3).09 -.o7 

• 7), 56 • 5. 5-711=• 3.2+.7= e 9.'7-J..,:.e X~* • 8).6'-/ • 

• .06 • ·32 
+. b . 25 

• .03 
x.7 e t.J).OU::~ • '/.13XO=. 

e .3x.3= e 87-8= • .t:f+./+.1:. • 5x./= e 
e 2~./t:3b=• 15x.2-= e .75-.2=- e 

• . 77/ ::: • .14-.07=-. 

OA /11011£. pl4'f~'S • • 

- Pf.l'l'fC.R.S Tllf<.E -/i,IVols .cR-.03: 
CIMwiNG. LtAIES -ro cotVAicCT 
-rwo dots. LltVES l'nt4Y /llt>T • 

<:>0 vE/J.rtCAJ.L '1 Oil. HCW.ZOJJ7'AU. . .'r; 
-The piA'f~R. f,Vho c/~~.qws A ltive. 
-tf'Mt" c:o~np/£h.s A c/tAP?oltJc/ docs the. 
po.bl~ ltv -fh£.. d!AhJo,vd. IF COI¥l€..cJ:i 
-Me pl/lyli:/1. p///C£5 h1s tivitl.AI 1.v -the 
c/iA~oNd . IF W/lO/IJb/ the NE:Xf p/~'f< 
-m.i£.5 -t-o 9c.T #IE c~C.cf ANS 

/WD -the. dti/IYJo!JC/. 
- TIJe. pMy€/J. wi"fh -the. />'lOST. 

cli.IIP)oAA:/-> "'T "fhc. ENd 
o-1 -fh E: 'AIYI€. 

!!liS . 

• .. ·--· 

IDEA FROM : WYMOLAMP, Elementary Materials 

Permission to use granted by Fremont County Unified School District #25 



WORLD TRACK RECORDS 
-RUNNING EVENTS-

100-YD.DASH 9.1 SEC. 10 I 0 SEC. 

220 20.0 (TURN) 

440(QUARTER MILE 44.5 

880 (HALF MILE) 1 MIN.44,6 SE 

MILE 3:51.1 

1, FOR THE MENJ HOW MUCH LONGER IS THE TIME: 
FOR THE 440 THAN FOR THE 220? 
FOR THE 220 THAN FOR THE 100? 
FOR THE 880 THAN FOR THE 440? 
FOR THE 6-MILE THAN FOR THE MILE? 

22.6 

52.2 

2:02.0 

4:29.5 

2. FOR THE WOMENJ SUPPOSE YOU COULD RUN A MILE AT THE RECORD PACE 
FOR THE QUARTER MILE, 
A) HOW FAST COULD YOU RUN THE MILE? 
B) WHAT IS THE DIFFERENCE BETWEEN THIS AND THE WORLD RECORD FOR 

THE MILE? 
3, SUPPOSE A MAN RAN A MILE AT THE RECORD PACE FOR THE 6-MILE, 

(26 MINUTES) 47 SECONDS), 
A) HOW FAST WOULD HE RUN THE MILE? 
B) WHAT IS THE DIFFERENCE BETWEEN THIS AND THE WORLD RECORD 

FOR THE MILE? 

4, THE BOSTON MARATHON IS 26 MILESJ 385 YARDS, ESTIMATE THE RECORD 
TIME FOR THE RACE, CHECK YOUR ESTIMATE IN THE LATEST ALMANAC, 

IDEA FROM: Project R-3 

Permission to use granted by E. L. Hodges 
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"THE ANSWER" 

The following are answers to types of problems. 
You figure out a problem and put it inside the 
corresponding region. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

321 r64 

9381.7 5 

.321 

19.74 

921.193 

30.0003 

3 
8 

79.02 

.068 

81.73 

(division) 

(addition of 5 numbers) 

(fraction to decimal) 

(the average of three numbers) 

(subtraction) 

(multiplication) 

(decimal to fraction) 

(addition) 

(greater of two decimals) 

(you choose) 

Maybe a friend could work your problems to see 
if they are correct! 

. 
•• •• . . • • • 

·.:···:-::-~~: . . · ...... ·.·:· •••••••••• • • •••••• ••• • • • • • • ••• • • • • • •• •• • • • • • •• • •••••• . · ... ~·. • • • • • • • • • • • • • • • • • • • • • . :· ... 
• • • • • • ••••• • • • •• • • • • ••• •• •• • • • • • •e• • • • • ·. ·.:. 

• • • • • • 
• ••• •• • • • 

IDEA FROM: Mathematics Laboratory Handbook for the Junior High School, San Diego City Schools 

Permission to use granted by San Diego City Schools 



CONTINUE THESE DECIMAL PATTERNS 

1. GGGQOOO ... 
~. 0 ~ B r;J [;] D D D ... 
3. g&~;A~DDD ... 
q. 800000 ... 
5· 888 8 8DDD ... 
t0. G ~ GJ D D D ... 
7. 0888000 ... 
8. 8 0 0 8 g 0 0 0 ... 
q_ &&&MgDD .. . 
ro. 8 98 G 0000 .. . 
fl. 1 (J C3 (3 CJ CJ CJ ... 
t2.. o ()(088GOoo · · · 
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At the end of each problem there are three numbers. 
CIRCLE the number you think is nearest to the right answer. 

DO IT IN YOUR HEAD. Don't forget to use rounded figures to 
find the approximate answer. 

1. Last summer a salesman drove his car 5,932 kilometres in 10 weeks. 

2. 

3. 

Which answer gives the approximate average number of kilometres he 
drove his car each week? 

400 kilometres 500 kilometres 600 kilometres 

At the grocery store a housewife spent $2.89 for fresh fruit and 
vegetables, $14.22 for meat, and $6.75 for other items. About how 
much did she spend altogether? 

$20.00 $25.00 $30.00 

A boy sold 29 dozen eggs at 51¢ a dozen. Which answer shows 
approximately how much he got for the eggs? 

$1.50 $15.00 $150.00 

4. Mary bought 6 metres of material at $1.49 a metre. About how 
much did the material cost? 

$3.00 $6.00 $10.00 

5. A train goes 629 kilometres in 9 hours. Which answer approximately gives 
the average speed of the train? 

70 km/h 75 km/h 80 km/h 

6. About how much change is left from two $20 bills if you pay $19.89 
for a tennis racket and $3.49 for tennis balls? 

$12.00 $16.00 $20.00 

7. Bill bought a pen and pencil set for $8.95 and a small package of 
paper for $.49. About how much did he pay in all? 

$9.50 $10.00 $10.50 

8. If an auditorium contains 28 rows of 32 seats in a row, approximately 
how many people will the auditorium seat? 

900 1,000 800 

9. If a girl earns $1.95 an hour, about how many hours will she have to 
work to earn $50.00? 

30 25 20 
Permission to use granted by Northern Colorado Educational Board of Cooperative Services 

IDEA FROM: C.O.L.A.M.D.A. 



OPEMriON 
PLEASE/ 

Show all your calculations on this page and tell if the problem is +, x, ~·(Circle one) 

1. 

3. 

5. 

7. 

Stan ran the 880 event at the 
track meet in 2 minutes, 15.5 
seconds. Lydia ran the same 
event in 2 min., 22.8 seconds. 
How much faster did Stan run? 

This problem is solved by +, -, x, •· 

The answer is: 

2. 

If gasoline costs $.64 per gallon, 4. 
what is the total cost of 10.5 gal.? 

This problem is solved by +, -, x, •· 

The answer is: 

There are 23 charities. A man gave 6. 
$15.50 to each. How much did he 
give altogether? 

This problem is solved by+, -, x, •. 

The answer is: 

Boxes of canned tomatoes were sent 8. 
from Sacramento to Los Angeles. The 
total weight was 5262.5 kg . If each 
box weighed 12.5 kg, how many boxes 
were shipped? 

This problem is solved by+, -, x, • · 

The answer is: 

The odometer on an automobile read 
9999.9 miles. What would it read 
.2 miles later? 

This problem is solved by +, -, x, •· 

The answer is: 

One day Antonio rode his bike to and 
from the park 4 times. 
If his odometer showed 6 kilometers, 
how far was one round trip? 

This problem is solved by +, -, x, •• 

The answer is: 

In 1955 Col. Talbott won the Bendix 
Air Trophy with an average speed of 
982.841 km/h. On the following day 
.someone else flew 340.220 km/h 
faster. What was the new record? 

This problem is solved by +, -, x, •. 

The answer is: 

At the Olympics in 1960 a woman ran 
the 880 in 2 min., 4.3 seconds. In 
1964 another woman ran the same race 
in 2.2 seconds less time. What was 
the new record? 

This problem is solved by +, -, x, •. 

The answer is: 

IDEA FROM: Project R-3 Permission to use granted 
by E. L. Hodges 
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WORDLESS lJROBLEMS 

~~RITE ONE OR MORE PROBLEMS FOR EACH PICTURE BELOW. 

;1. 2.. 
PERIMETER IS me?~o ~<v 

rY~ lQ.q6 eM /:~1~ <j t~ .6oo~ 

s. qc:l,vl_ '1. 
" ~ T-\ILES 

G.AU.QfJS 

[ 1J WE.£-K USED 

~ I 5~2.3 L.!l.2 
"<i$~ .. 

2. Ll'-1.5 3Lf." 
( l tP'"l 1 JJ 3 .2'2.7 ,,.2 
~ 4 38'l.3 2.8-7 

5. APPLE.$ ~. l.Ami. 

f:·.f:·t:::t":;ti:(~·;·~ I I I I 

·-· ·- ~ 
~"'""n 
"i?e a~ 

~ ~. <0 l<.C::. 147 kM 

II 

7. 8. 
'PERitv\8"t:~ CITY,!\ ~ .5 hR. 

WIDTH IS fhh .. 
REC.TANG.£ 

.. ~ 
~.3<1 c.M IO.ILI CfV'\ 

' 
2--17.'3,.,.; 

cr. 
C~Nti~il\e:'S I 1 '2 3 10. n I I I I 

iNc.hE.s I I 

~ 
1 I G-AL 

/7. 2.1<j 

I I I I I I I I I ,-,-~ ..... ~ 
i111c.hE$ I 

" 3 
,... 5 

" 7 1i 

' 
IDEA FROM : School Mathematics I, by Robert E. Eicholz, Phares, G. O'Daffer, Charles F. Brumfiel, 

748 
Merrill E. Shanks, Charles R. Fleenor. Copyright (c) 1971 by Addison-Wesley Publishing 
Company, Inc. All rights reserved. Reprinted by permission. 
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SIMPLIFY 
nlE lloJ.iBER.S 

0 
1. A bo~d ~ 325.6 em long. How many 

.6hdve6 c.a.n be. c.ut fiJtom :the. bo~d 

i-6 e.ac.h .6 he.lfi ~ Q. 7 em long? 

0 0 
2. A 2. 7 kg JwaAt c.ol.lt-6 $8.40. How 

muc.h would a 1 kg JtoaAt c.o.6t? 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

0 : 
3. A plane. WCL6 :tlz.ave.iing 672.81 km e.ac.h I 

howe.. Afite.Jt :tlz.ave.ling fio!l. Q hoU!l..6, l 
how -6~ had :the. plane. gone.? 

0 
4. A !l.oc.k wugh.6 24.712 kg . Tt-6 vol-

ume. ~ 361 Q em:: How many kg 

5. 

do e6 0 ne. em '3 0 6 ;t/:z)A !1.0 c.k wug h? 

Pe.ppe.Jtmint candy c.o!:.t-6 

pound. How muc.h would 

c.o.6t? 

0 
6. A tac.k wugh.6 about • 75 g. How 

man(!)c.k-6 would U take. ;to wug h 

15.75g? 

I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

: 

I 
I 

: 

l 
I 
I 
I 
I 
I 
I 
I 
I 
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?'IIAT:S ;TUST ABOUr 
-rll£ SIZE. "F IT.I 

l MUSCLES MAKE UP ABOUT .4 OF A 2. 
YOUR INTESTINES (LARGE & SMALL, 
ARE ABOUT 7.5 M (25FT.) LONG. 
HOW DOES THIS COMPARE WITH 
YOUR HEIGHT? 

.3. 

5. 

7. 

9. 

750 

PERSON'S BODY WEIGHT. ABOUT 
HOW MUCH DO YOUR MUSCLES WEIGH? 

YOUR BODY CONTAINS 206 BONES. 
APPROXIMATELY .14 OF YOUR 
BONES ARE IN YOUR HEAD. 
ABOUT HOW MANY BONES ARE 
IN YOUR HEAD? 

YOUR HEART BEATS ABOUT 80 TIMES 

THE LARGEST GLAND IN YOUR BODY 
IS THE LIVER. IN A 160 LB 
(72.5 KG) PERSON THE LIVER IS 
ABOUT .03 OF THE BODY WEIGHT. 
HOW MUCH DOES IT WEIGH? 

THE EYE BLINKS ABOUT 25 TIMES 
EACH MINUTE. APPROXIMATELY 
HOW MANY TIMES DOES IT BLINK 
IN A DAY? 

Lf. 

'· 

A PERSON'S BRAIN IS .02 
OF HIS BODY WEIGHT. 
HOW MUCH DOES 
BRAIN WEIGH? 

THE HUMAN BODY IS ABOUT .6 
WATER. HOW MANY POUNDS (KG) 
OF WATER ARE THERE IN YOU? 

8~UMAN BONES MAKE UP ABOUT .18 
OF A PERSON'S TOTAL BODY WEIGHT. 
HOW MUCH DO YOUR BONES WEIGH? 

w~ 
/0. 

THE BODY OF AN ADULT CONTAINS 
APPROXIMATELY 5 QUARTS (4.75 
LITRES OF BLOOD. A BLOOD DONOR 
USUALLY GIVES 1 PINT (.475 
LITRES). WHAT FRACTION OF HIS 
BLOOD DOES A DONOR GIVE? 



1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 

11) 

14) 

15) 

16) 

17) 

18) 

GETTING 'ROUND TO CALCULATING 

Here is a fast way to find approximate answers. Can you tell how it is done? 

31.18 X 42.7 
161 

,......_, 30 X 40 30 
,...._., 160 = 4 ~ 7 

Finish these problems by filling in the rectangles: 

19.7 X 12.3 ~ 8 X 10 = D 
28.3 X 17.2 ,......_, X D - D 

12.4 ,......._, 0 -
see if you can tell how these problems 
were done: 
19. 7 X .123 ::::::::::: 20 X .1 = 2 

. 826 = 826 ---- 800 = 4 

.174 174 --- 200 

Now finish these problems by filling in the rectangles: 

57.7 X .081 
,....__. D D D -- X 

287.3 + 9.6 + 74.206 
,__ 0+ 0+ D --D 1. 84 184 ,...,_, ,...._ D -:zg=o 

__. 

D 
,....._ 

= D 

Some of these answers below are obviously wrong. Find the approximate 

answer for each of these. 

Circle the answers that must be wrong. 

27.30 X 41.67 = 2970 12) 17.0 17.2 --= 
.989 

243.3 + 71.1 + 105.6 428.0 24.3 
.93 = 3.1 

13) --= .45 
28.82 ... 5 . 4 

The answers to the problems below are correct, but the decimal points have 

been left out. Find the approximate answer for each and place the decimal 

point where it belongs in each answer. 

5.03 X 17.6 = 8 8 6 19) 
68.64 = 1 5 6 
4.4 

6.23 X 17.91 X .131 = 1 4 4 

.726 
20) 16.55 X .008 4 8 8 

--= 4 7 1 .154 400.14 
.198 

21) 85.5 
= 4 8 8 

-- = 22 .090 . 7265 
5.824 X .36 209664 

22) .054 
= 1 3 4 4 
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UP tAND D0\1N,~JITH THE CALCULATOR 

26.75t = 27 
5.6 ~ = 5 
17.31~ = 17 

(NEAREST WHOLE NUMBER GREATER THAN 26,75) 
(NEAREST WHOLE NUMBER LESS THAN 5,6) 
(ROUNDED TO NEAREST WHOLE NUMBER) 

THE NUMBERS 26,75 t J 5J 6"' J AND 17,34 CAN ALSO BE FOUND USING A 
CP.LCULATOR I 

IN THIS ACTIVITY THE SYMBOL 1D WILL MEAN TO ENTER 1 IN YOUR 
CALCULATOR AND FILL THE REMAINDER OF THE DISPLAY WITH ZEROS, FOR 
EXAMPLE) IN AN 8-DIGIT DISPLAY lD MEANS 10)000)000 (1 FOLLOWED BY 
7 ZEROS) I 

TO FIND 26,75t: (USING 8-DIGIT DISPLAY) 
A) DISPLAY 26,75 ON YOUR CALCULATOR, 
B) ADD 1 (DISPLAY SHOULD NOW SHOW 27,75), 
c) DIVIDE BY lD (DISPLAY SHOULD NOW SHOW ,00000027) 
D) MULTIPLY BY 1D (DISPLAY SHOULD NOW SHOW 1271 ) 

TO FIND Nt FOR ANY DECIMAL NJ FOLLOW THESE DIRECTIONS: 

( N + 1) 1D X 1D = IN t l 
USE THE CALCULATOR TO FIND THE FOLLOWING: 

2.3 t 3.41 t 0.7t 273.365t 

TRY TO EXPLAIN WHY THE PROCESS FOR FINDING UP-ARROWS WORKS, 
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UP AND DOWN WITH THE CALCULATOR 
(CONTINUED) 

17,31t (USING 8 DIGIT DISPLAY) 
A) DISPLAY 17.31 ON YOUR CALCULATOR, 
B) ADD ,5 (DISPLAY SHOULD NOW SHOW 17.81) 
c) DIVIDE BY 1D (DISPLAY SHOWS ,80000017) 
D) MULTIPLY BY 1D (DISPLAY SHOWS 1171) 

THE FOLLOWING PROCEDURE CALCULATES N: 

( N + I 5) + 1D X 1D = IN t I 
USE THE CALCULATOR TO FIND THE FOLLOWING: 

3.5 t 14.7~ 43.3~ 127.499~ 
(DID YOU GET 4) 15) 43) 127 AND 37?) 

COMPLETE THE FOLLOWING DIRECTIONS FOR FINDING DOWN-ARROWS, 

N =Ei] 
USE YOUR DIRECTIONS AND THE CALCULATOR ON THE FOLLOWING NUMBERS? 

37.2" 437.6 ~ 51.73 J 312.312 .J 
(DID YOU GET 37) 437) AND 312?) 

36.99f 

HERE ARE SOME MORE PRACTICE PROBLEMS, 
MENTALLY, 

BE SURE TO CHECK YOUR ANSWERS 

18.3 t + 

37.2 * 
8.75.J. 

16.25 * + 
13.4 t 

4.6" 

14.7 t 
5.7st 
3.6 * 

13.4 + 

= 
f :::~ 
: : 

.···: ····: 
= · .. :·:: ... ·· 

= 

= 

= 

+ 

= 
.... 
=.-::: = 

+ 

= 
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1. 3 
Some of the digits in the above decimal are covered. What is the decimal 
if: 

A. It names the largest number possible and has no two digits alike? 

B. It names the smallest number possible and has no two digits alike? 

2. A man was paid $2.00 for sawing a board into 2 pieces. How much should 
he be paid for sawing the board into 4 pieces? 

3. Which do you prefer - a truck load of nickels or half-a-truck load of dimes? 

4. What is the greatest amount of money you could have (using only pennies, 
nickels, dimes and quarters) and still not be able to give someone change 
for: 

half a dollar? a dollar? 

5. Suppose the metric system was used to measure time and money. 

A. How much money would you have if you had: 

a "kilobuck?" a "centibuck?" ~ ~ 

B. Would you like your class period better if it were a "deciday" 
long? 

c. 

D. 

E. 

Which would be longer, a "milliday" or one minute? 

What would be meant by a "decimilliday?" 

What changes might be made on the clock if time were measured 
in the metric system? 

IDEA FROM: Elementary School Mathematics, Book 6, Second Edition by Robert E. Eicholz and Phares G. 
O'Daffer: Copyright (c) 1968 by Addison-Wesley Publishing Company, Inc. All rights 
reserved. Reprinted by permission. 



SHOPPING WITH A NEWSPAPER 

MATERIALS: DAILY NEWSPAPERS FROM LOCAL AREA 

PREPARATION: PLACE THE FULL PAGE ADVERTISEMENTS FROM LOCAL 
GROCERY STORES AROUND THE ROOM. USE ADS FROM 
3 TO 5 DIFFERENT STORES. (WITH A LARGE CLASS 
YOU MAY WISH TO HAVE MORE THAN ONE COPY OF 
EACH AD.) 

INSTRUCTIONS 
TO STUDENTS: 1. PLAN A PARTY FOR 10 OR 20 OF YOUR FELLOW 

STUDENTS. YOU MAY USE ONLY THE ITEMS LISTED 
IN ANY OF THE ADS. YOU MAY SHOP AT MORE 
THAN ONE STORE. 

2. WRITE THE MENU FOR YOUR PARTY. 
3. MAKE A LIST OF EVERYTHING YOU WILL NEED 

AND HOW MUCH OR MANY OF EACH ITEM. 
4. FIND THE COST OF YOUR PARTY - BE SURE TO 

CHECK THE ADS AND GET THE BEST PRICE ON 
EACH ITEM. 

FOLLOW-UP: 1. PREPARE A LIST OF 5 TO 10 ITEMS TO BE 
PURCHASED BY EVERYONE. BE SURE EACH ITEM 
IS ADVERTISED BY AT LEAST 3 STORES. 

2. HAVE STUDENTS FIND THE "BEST BUY" FOR EACH 
ITEM ON THE LIST. 

3. HAVE STUDENTS FIND THE TOTAL COST OF THE 
LIST (LOWEST POSSIBLE). 

4. YOU MAY WISH TO PREPARE A CHART SIMILAR 
EXAMPLE. : TO THE ONE SHOWN BELOW. 

JTE.M 0 STORE E. BEST 8U'( 

3 POUNDS c.OFFEE. 

I cAN T~TO .SOUP 

~TAL 
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NUMBER SENSE AND 
ARITHMETIC SKILLS 

Placement Guide for Tabbed Dividers 

Tab Label Follows page: 
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Large and Small Numbers 

TITLE 

Bulletin Board Idea 

Scale of One Million 

How Big is a Million--3 
Projects 

One Million Cubes 

Imagine 100 Billion 
Dollars 

Beans in a Jug 

Stretching Your Dollars 

Your Heartbeats 

Seconds Timeline 

Going Big Time 

A Free Sundae 

Let's Split Hairs 

One-millionth 

More Investigations 

COifTEifTS 
Commentary: Awareness (pages 759-763) 

PAGE 

764 

765 

766 

767 

768 

769 

771 

772 

773 

774 

775 

777 

778 

779 

TOPIC 

Number sense -
powers of ten 

Number sense - large 

Number sense - one 
million 

Number sense - one 
million 

Number sense -
100 billion 

Estimation 
Computation - large 

Computation - large 

Computation - large 

Computation - large 

Computation - large 

Computation - large 
Permutations 

Number sense - small 

Computation 

Computation 

TYPE 

Bulletin board 

Bulletin board 
Transparency 

Activity 

Paper and pencil 

Bulletin board 
Transparency 

Activity 

Paper and pencil 
Transparency 

Paper and pencil 
Transparency 

Paper and pencil 
Bulletin board 
Transparency 

Paper and · pencil 
Puzzle 

Paper and pencil 
Transparency 

Bulletin board 
Activity 

Paper and pencil 
Transparency 

Paper and pencil 
Activity 
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LARG5AND SMALL 
NUMBERS: AW'ARENESS 

We live in an era of large numbers. 

It is almost impossible to find any cur

rent newspaper or magazine that doesn't 

include "millions," "billions" and occa

sionally even "trillions." These large 

numbers occur not only in the news but in 

the cartoons and advertisements. The 

Federal Government informs us that our new 

budget will be around 300 billion dollars; 

environmentalists say that we throw away 

50 billion cans each year; and our local 

spaghetti house tells us that they 

served 250 million feet of noodles last 

year. 

Personal income in the United States rose $6.7 
billion in March and for the first time exceeded $1 
trillion at an adjusted annual rate, the Commerce 
i5'e'Piiftment reported today. 

The department had an
nounced it expected Ameri
cans to spend about $135 bil
lion on food this year, com
pared to $125 billion last year. 

But a 20 per cent increase 
would take it closer to $150 
billiOIL 

The new $344 million cost 
increase brings the present 
estimate for the B1 to $13.7 
billion, 2.5 billion over the 
original estimate of $11.2 bil
lion. 

The biggest cost increases 
listed in the Pentagon report 
after the Fill jetfighter and 
the Bl bomber are $2 billion 
for the Safeguard antimissile 
system, $1.7 billion for the 
C5A superccrgo jet, $1.6 bil
lion for the Minuteman Mis
sile III, $1.2 billion for the 
Navy's new Fl4 swingwing 
jetfighter and $1 billion for 
the Navy's A7E jetfighter. 
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CO:MMENTARY 

Every so often a journalist, observ

ing a particularly large newsworthy 

number, tries to make the public aware of 

its significance. The 1943 budgeting of 

100 million dollars for war purposes was 

compared to a stack of $1 bills covering 

a football field to a height of 60 feet. 

The 1974 federal budget of 300 billion 

was compared to spending $10,000 a minute 

from the moment of birth until age 57. 

The recent trillion dollar high for per-

sonal income prompted one writer to 

stack $1000 bills. A million dollars in 

crisp new $1000 bills makes a pile 8 inches 

high. A billion such bills (one trillion 

dollars) stacks 125 miles high. 

LARGE AND SMALL NUMBERS: AWARENESS 

H\AG!NE 100 BILLION DOLLARS , .. 

How many oure gold Statues of Liberty would 100 billion dollars buy? 

One hundred billion dollars is the sum budgeted by the president for war purposes 
during 1943. 

While such comparisons are surpris

ing and fun to read, do they really help 

us understand how large such numbers 

are? Can we learn to understand the 

significance of such numbers? If we 

read that there is a 21 billion dollar 

cost overrun in a federal project what 

should that mean to us? Buckminster 

Fuller has said, "Like parrots, we 

learn to recite numbers without any 

sensorial appreciation of their signi

ficance. We have yielded so completely 

to specialization that we disregard the 

comprehensive significance of information -" 







COMMENTARY LARGE AND SMALL NUMBERS: AWARENESS 

these "illions" to seconds, days and years (something personal and understandable) 

increases the comprehension of multiplying by a factor of 1000. 

The second prerequisite for understanding large and small numbers is the 

ability to devise meaningful comparisons. The nature of these comparisons may 

vary from individual to individual. Consider, for example, the recent audit of 

the U.S. supply of gold stored at Fort Knox. About 6 billion dollars worth of 

gold rests in the vaults in the form of gold bricks, each weighing about 27 pounds 

and worth $64,000 on the average. Is there any way to comprehend or reify this 

amount? Using simple arithmetic we can devise many different comparisons. 

a. $30 for every man, woman and child in the United States 

b. 5~ or 2% of the federal budget for a single year 

c. $60,000 for every person in attendance at the Rosebowl football game (a 

crowd that can be seen on T.V.) 

d. 1 gold brick for each person at the Rosebowl game 

e. $600,000 for every person in a town of 10,000 

f. 1 pound of gold for every person in the State of Oregon 

g. $1.50 for every person in the world 

The list of comparisons could become quite lengthy and, undoubtedly, some of 

the comparisons may be just as meaningless as the original to some students. Stu

dents should devise their own ingenious comparisons. Hopefully, we will some day 

reach the point where informed citizens reading about a cost overrun of 21 billion 

dollars will be able to comprehend the significance of the amount by thinking, "Hey, 

that amounts to about $100 a person or $400 a family!" 

Very small numbers are not nearly as 

common as large numbers. However, when 

they are encountered they may be treated 

much like large numbers. For example, 

the smallest virus is .000020 mm in diam-

eter. Thus, 1 million such viruses side

by-side would stretch 20 mm or 2.0 em. 

If an understanding of orders of magnitude 

is developed it can be applied to very 

small objects by determining how many of 

these objects combined make a comprehensi

ble amount. These ideas can be developed 

from resource pages that deal with small 

numbers. 
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BULLEnN BIARD IDEA 

Students can participate in creating a bulletin board designed to improve 
their understanding of large and small numbers. This bulletin board will grow 
as it is used and eventually might cover one wall of your room. 

The board is started by evenly spacing columns across the wall. The head
ings consist of powers of 10. Start with 1 in the center of the wall, then in 
a horizontal line write other powers of 10 in sequence on either side of one: 

As the students become familiar with large and small numbers, they will 
be able to supply information about these numbers such as: 

(1) Number name . . • . . • • 

(2) Number, as a power .••• 

(3) Examples of how the 
numbers are used. 

a) News clippings 

b) Almanac facts • 

c) Photos or drawings. 

SAHPLE 
COLm:lN .... @ 

. ONE HUNDREDTH 

1 

.102 

The Louse Larure is 160 w~ in diameter. 

QJq;..,..~ 1 
~ r;;;/ __,. 100 of a litre is a centilitre. 

Each of these items are written or placed column f ashion below the 
appropriate number on the wall. 

FOLLOW-UP: 
If the pictures are good, take slides of them; then, a month or so later, 

flash the pictures to the class and ask them to give the number that comes to 

their minds. 



L 000;000 

900;000 

4~----l; 000; 000 - TOTAL NUMBER OF HAl RS ON THE HEADS 
OF TEN PEOPLE, 

4~1----894;000- RATS IN TEXARKANA; TEXAS 
(HUMAN POPULATION - 60; 000) (1970) 

800; 000 --1-·•~.,__ __ 800; 000 - WORDS IN THE ENGLISH LANGUAGE, 

700;000 ..., ___ b92;307 - LITRES OF BLOOD PUMPED BY THE AVERAGE 
ADULT HUMAN HEART iN 90 DAYS, 

<111111~1---604;000 - PARTICLES OF SKIN SHED EACH HOUR BY AN 
600;000 AVERAGE-SIZED MAN, 

500;000 

300;000 

200;000 

100;000 

0 

~ 552;993 - PEOPLE NAMED VHLSON IN UNITED STATES 

.. ~~oo---- 444; 920 -

.... ~--- 39L!JOOO -

... ~~----- 316l 8(J0 -

(1970) 

ROCK FANS AT WOODSTOCK, 
AUGUST 15-17; 19G9 
NUMBER OF AMERICANS WHO FLUNK OUT OF 
COLLEGE EACH YEAR, (19/Q) 
NUMBER OF SEES AND SAWS COMBINED 
IN A RECORD FOR NONSTOP SEE-SAWING, 

.. ---189;000 - DOLLARS PAID TO THE BEATLES FOR ONE ~ 

~ 

~ 

PERFORMANCE IN SHEA STADIUM; NEW YORK 
CITY; AUGUST 23~ 1966, 

~6;19/ - KILOMETRES OF BLOOD VESSELS IN THE HUMAN 
BODY, 

45;851 -KILOGRAMS OF FOOD EATEN BY THE AVERAGE 
AMERICAN IN A LIFETIME, 
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Project #1 Display one million 

766 

X's on the wall. 
Type a ditto master full 

of X's. Run off enough 

pages so that you have 

at least one million X's. 

(Use the back of paper 

that would normally be 

discarded.) Put the 

ditto sheets on the wall 

of the classroom. 

Using elite size type, you can put 85 X's across and 159 rows on a page. This 
gives 5015 X's per page, so 200 pages are needed. (82" by 11" size paper) 1 If you 
put the pages on the wall using 8 rows, 25 across, you will need a space 72 feet by 
18 feet. Have your students figure out the space that is needed. 

Project #2 Display one million letters on the wall. 
Bring in a page of the local newspaper. Try to have little or no advertising 
on the page. Students can determine how many letters are on the page and how 
many pages it will take to have a million letters. Then, the students can 
bring in the necessary number of pages and place them on the wall. 

Project #3 Have your class collect one million bottle caps. 
If you have 30 students in your class and each student brings in 100 bottle 
caps a day (15,000 per week), this will take seven weeks and require 150 cubic 
feet of space, or a space approximately 5 feet by 5 feet by 6 feet. You may 
wish to extend this for longer than 7 weeks or limit the scope of the project 
by collecting only 100,000 bottle caps and indicating that it would take 10 
of these boxes to make a million. 

tf 
6 



Suppose we took 1,000,000 centimetre cubes and made a 

The volume of this cube is --------------------------
Notice that 1 cubic metre = 1 m x 1 m x 1 m = 100 em x ----
X em = cubic cnt. 

Therefore, the volume of this cube is ____ _ cubic metre. 

The volume of the large cube is approximately the volume of~ 
(circle one) 

a textbook the teacher's desk the classroom 

Suppose we took these 1,000,000 em cubes and made a square-shaped figure one 
centimetre thick. 

The area of the top of this figure is square em.__..-(_;~>--.... 

::::::o::~t t:e 8 ::::• 0:·~~~ ~:p x :~~~h~: ~:g:re ~ i:quare c:~uare <:;:;?:;!_~";);~~> 
metres. ,,.,__,$'y 

How long would the figure be on each side? 

The area of the top of the square figure is approximately the area of: 
(circle one) 

a ping pong table a volleyball court a soccer field 

Now imagine those 1,000,000 em cubes stacked up in a column. 

The height of this column of cubes is -------- em. 

Notice that 1 metre = centimetres -----
• Therefore, the height of this column of cubes is -----------------

The height of this column of cube s is approximately the height of: 
(circle one) 

metres. 

a flag pole the Statue of Liberty Mt. Everest 
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HiAG I NE 100 BILLION DOLLARS • 

have to write a check 
for $63,560 every 20 seconds 

all year to spend 
100 billion dollars. 

Counting a dollar per second a 
man would have had to start at the 

time of the Trojan War (1200 B.C . ) 
o have counted $100,000,000,000.00 
by now. 

How many pure gold Statues of Liberty would 100 billion dollars buy? 

One hundred billion dollars is the sum budgeted by the president for war purposes 
during 1943. 



MATERIALS: 

PROCEDURE: 

NAME: 

BE/l.NS IN .4 JUG 

A sealed gallon jug 
1 
2 gallon milk carton 

1 quart milk carton. 

filled with beans. 

about t filled with beans. 

3 measuring cups (1 cup size) . 

4-6 measuring cups (~cup size). 

Guess the number of beans in the jug. Each person in the group 
wr~tes a guess on a piece of paper, folds the paper and places 
it in the middle of the table or work space. After everyone 
has made a guess, unfold the papers and agree as a group on 
one of the guesses. This is the group guess. Record all the 
guesses in the table below. (A group may not wish to accept 
any of the guesses for the group guess. If this is the case, 
select another number as the group guess.) 

GUESS: 

To find a "good" estimate of the actual number of beans in the jug use the 
beans in the 1/2 gallon carton (do not open the jug) and follow the suggestions 

below. e e e • e e • • e • e e e 
Fill 4 of the measuring cups (1/4 cup size) full of beans so that the 

beans in each cup are level with the top of the cup. Count and record below 
the actual number of beans in each 1/4 cup. 

Cup II 1 

Cup II 2 The number of beans average 

Cup II 3 
1/4 cup is 

Cup II 4 

How many 1/4 cups does it take to fill the one-cup size measuring cup? 

Give an estimate for the number of beans in one cup. 

How many cups in a quart? 
Estimate the number of beans in one quart. 

How many quarts in a gallon? 
How many beans do you now think are in the gallon jug? 

How does this compare with the original guesses? 
How far off were the original guesses? 

in 
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BEANS IN A JUG (CONTINUED) 

1. How many ra1s1ns are in a box of raisin cookies? 
(The data may be eaten when the activity is finished.) 

2. How many watched the last (basketball) game at your school? 
Hints: a. How many from your class? 

b. How much of the seating was filled with students? 

3. How many telephones are there in your area? 

4. How many 

5. How many 

6. How many 

7. How many 

8. How many 

9. How many 

Hints: a. How many phone numbers are listed on one of the white 
pages in your phone book? 

b. How many white pages are there? 

people in the United States are named Jones? 
Hints: a. How many people in your area are named Jones? 

b. How many people are there in your area? 
c. How many people are there in the United States? 

people in the country have the same last name as yours? 

words in your dictionary? 

letters are there in all the words in the Sunday paper? 

grains of sugar are there in a 5-pound bag? 

bricks (floor or ceiling tiles) are there in your school? 

10. How many blades of grass are on your school ground? 
Hints: a. How many are in one square inch (square centimetre)? 

b. ~lliat is the total area of the part of your school ground 
covered by grass? 

11. How much space is needed for a lawn containing: one million blades of grass? 
one billion blades of grass? 
one trillion blades of grass? 

ADDITIONAL SUGGESTIONS: 
A. For beans in a jug try using candy eggs or jelly beans, especially at Easter

time. Have students guess each day for a week and do the activity at the end 
of the week. You could use varying sizes of eggs in the jar. Give a prize for 
the best estimate and give away the candy when done with the activity. 

B. Encourage student s to come up with their own estimating activities. 



PACIFIC 
OCEAN 

~ii§~!!l~@ 
'rOUR DOLLAR.S 

DOLLAR BILL IS APPROXIMATELY 15.5 CM LONG, I 
HOW FAR WILL l0J000J000 ONE DOLLAR 

REACH IF LAID END TO END? 

HOW MANY DOLLAR BILLS WOULD YOU NEED 

CANADA TO MEXICO? 
OR 

PACIFIC TO ATLANTIC? 
OR 

MIAMI TO WASHINGTON? 

CAf~ADA 

ATLANTIC OCEAN 

.· ·" 

Hmv ;:nany dollar bills would you need to: 

a) Stretch the length of your school? 
b) Stretch the height of the tallest 

building in your city? 
c) Stretch across your state? 
d) Go to the moon? 
e) Go to the sun? 
f) Go around the world? 

IDEA FROM: Aftermath, Volume 3 
Permission to use granted by Creative Publications, Inc. 771 
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By yourself or with a friend count the number of times your heart 
beats in a minute. 

HOW MANY THIES DOES 
YOUR HEART BEAT 

in 1 minute? 

in 1 math period? 

in 1 day? 

APPROXIMATE THE 
NUMBER OF DAYS 
FOR 1 MILLION 
HEARTBEATS. 

~---------

HOIV MANY 
TU1ES DOES 
YOUR HEART 
BEAT BY 

1 year? 

million 

16 years? 
million ---

You'll r each 1 
billion heartbeats 
in ~ - - - years. 

~ ---
heartbeats in 
years. 

' 



-....J 
-....J 
w 

Birth of Christ 

* 
YEARS 

II 

.PAST :;FUTURE+ 
II 

Year 2001 
/~- "'-... I \ II 

~ 
Earliest Artifacts 

II 
~ 

Columbus 1 Your 
The Last Voyage 
Ice Age Egyptians I 

__ billion 
1 trillion 

__ . billion 

-billion 

Birth 

II 
II 

II 
II 
II 
II 
I 

--million 

240 billion ---million 

II --million 

SECONDS 

your 
imagination. 
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1. 
4. 
5. 
8. 
9. 

10. 

• •• • • • • •• • • • • 
•••• • •• 

• • • • •• • • • • • 
• •• • ••••• 

• •• • • • • •• • • • • • • • • ••• • • • ••• •• 
•••• • ••• • • • • • • • •• . . ... " .. 
• • • • • • • • •• • • • • •••• • • • • • • • • •••••• 

• • • • • • • 
• • • • • • • • • • • • • • .. . . .... : 
• • • • • • • • • •• • • • • • •• • ••• 
• ••••••••• . . ... : • •• • . . . . . . ·.: 

• • • • • • • • • • • •• • • • •• •• . . . .. .. 
• • • •• • •••••• .. : ·: 

• • • • 
~ ... 

Complete the puzzle by writing the 
answer for each problem in the 
appropriate squares • 

• • • • • • • • • • • • • • • • • • ••••••• • •••• . .. . . . . . . . . . . . . . · ......... : . . . . . · . . . . . . . . . . ....... . . ·: .......... · ............. . . ·: . . ........ ·.. . ... ·. : . . . . . · .. 
•• • • • • • • • • • • • • • • • • • • ..... :. . . . . . . . . . . . . . . ... · .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . 
I z 3 

4 

15 

~ 
6 

- .,___ 

a 

~ 

IO 

,_ l 

........... 

._ -
7 
~ 

I 

-

I 

• • • • • •• • ••• 
••••• 
• ••• • • 

• •• •••••• 
•••••• 
••••••• 
• ••••••• 

• •••••• • • • • • • • • • • •• •••• 
• • •••••••• . ·. : ..... . 
•••••••••• 
• • • • • • • • 

• ••••••• 
:.·::::·:= 
• • ••••••• • • • • ••••• • • • • • •• • • • .. · ....... . 

• • • • • • • • • ••• 
••••••• • •• • •••• • • • • • 
• •• • •• • . .. : . 
•••• •••• • •• •• • ·., ... -: ................................... ~. ·.·.·:.·.· ...... ·.: :.: :.·.:.: ::.·.· .... · .. · . ·. · ....... : ..... ·.· 

• • • • • ••• • • • • • • • • • • • • • •••••••••••• . . . ............ : . . . . .. . . · .... . 
1'•:· •••••••• •• •• • • ••••• :. • ... · · ..... : .·.. . . . . . . . ....... . . . :. . . . . . . . . . . . . . . ... . . . : . . . . . . . · ... : .. ·····=l::.: .... . 

ACROSS DOWN 
101 less than one billion. 
10,000 less than one million. 
1,000 less than 
82 million 

one million. 
than 846. more 

Half as many as one 
A half-million less 

billion. 
than 456,952,863 

1. 
2. 
3. 
6. 
7. 

100,000 less than one million. 
100 less than one million. 
8 billion more than 59. 
A half~million mor.e than 6,585,046 
The amount that must be added to 
496,532,933 to give 500,000,000. 



Ten kids decided to celebrate their graduation from junior high school with 

sundaes at Farrell's. When they got together, they started arguing as to which 

seat each should occupy at the soda counter. Some of them wanted to sit alphabeti

cally, others according to age, still others according to height, etc. The argument 

went on and on, and none would sit down. The problem was solved by the waiter. 

He said, "Stop arguing. Sit down where you are and listen to what I have to 

say. One of you write down the order in which you are now sitting. Return here 

tomorrow and sit down in a different order. Keep doing this until you have tried 

all the ways. When the time again comes for you to sit down at the places where you 

are now sitting, I promise to serve you free of charge anything that you want." 

The suggestion was tempting, and the kids decided to meet at Farrell's every 

day and to try every possible way of sitting at the counter. 

That day of the free sundae, however, never came, and not because the waiter 

failed to keep his word, but because there are too many different ways for ten kids 

to sit at a counter--in fact, 3,628,800 of them. And to try all of them, it would 

take almost 10,000 years. 
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A FREE SUNDAE (CONTINUED) 

Let's look at some simpler problems: D 
There is only one way to arrange one object. 

1. Before the square 

We have twice as many arrangements as before or 

2. Behind the square 

1 X 2 = 2 
arrangements 

I f we add a third object T there are three places we can put it. 

1. Before 2. Between 3. Behind 

We have three times as many arrangements as before. arrangements 

If we had a fourth object 
for each of our six arrangements. 

there are four places we can put it 
Finish drawing the arrows. 

3. Between 2nd & 3rd 4. Behind 

f{ot1 ODD OLb uDO DuO 006 
We have four times as many arrangements as before. 
We can write this as: 

1 X 2 X 3 X 4 = 24 
arrangements 

Explai n how we could arrange five obj ects . 
Could they be arranged in 5 times as many ways as the 4 objects? 

Now, how many ways could ten kids sit at the counter in Farrell's? 



~~f[l{f(fJ}f%JJ 
. . . 

: :')i~·:;~~.::~.<<~.);_;·~,:·:_\ :_;_:;_:>·:;;_;:.:~~~:;i)::;~~~:· .. 
"'-::::~::") THIS IS A THICKNESS OF HAIR ~'1AGNIFIED 600 TIMES, 
tk THE OTHER I TEfviS ON THE ARE DRAWN TO SCALE, 

SPO R.E. 0>= CO'YYJ"o,'\j 
FIELD I"')USHI<P=>M 

GET A SCIENCE BOOK OR E~CYCLOPEDIA TO FIND THE SIZE AND 
SHAPE OF OTHER THINGS, DRAW PICTURES MAGNIFYING YOUR THINGS 
IN PROPORTION TO THIS HAIR, 

HERE ARE SOME SUGGESTIONS: 
1) RED CORPUSCLES 
2) 
3) 
4) 

VARIOUS SMALL INSECTS (LOUSEJ FLEAJ ETC,) 
GRAIN OF SAND (OR ANY OTHER CRYSTALS) 
ALGAE (VARIOUS DIFFERENT TYPES) 

5) FUNGI (MUSHROOMSJ SMALLER FUNGI) 
6) 
7) 

DIATOMS 
CELLS (COMPARE HUMAN OR ANIMAL CELLS TO PLANT CELLS) 

8) MOLECULES 
9) PROTOZOA 

10) VIRUSES 

MAKE A BULLETIN BOARD OF SMALL THINGS, 

IDEA FROM: Arithmetical Excursions: An Enrichment of Elementary Mathematics 

Permission to use granted by Dover Publications, Inc. 
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778 

Find one-millionth of the 
total length of roads in the 
United States. 

the 

total 

2) 

6) 

Find one-millionth of the 
total length of the coastline 
of the United States. 

Find one-millionth of the 
area of the total area of your sta t e ; 

your city. 

8) Find one-millionth of the 
distance be tween -------

and -------- - --- - - ---



MOR£ 
INV£STICATIONS 

Island X has a population of 1,000 people. Every 30 years the population of 
the island doubles. What will the population be in 30 years, 60 years, ••• , 

~300 years? When will the 
~population be over 

a million? 
over a 
billion? 

tlii\How thick is a sheet of paper? 
~Hint: First measure the thickness 

of a ream of paper . How many 
sheets of paper are in a ream? 

® How heavy is a paper clip? 
Hint: First weigh a new box of 
clips. How many clips are in 

the box? How 
about the weight 
of the box? 

~Do you drink enough water in one year to fill a swimming pool? 

IDEA FROM : A ftermath, V olume 1 

Permission t o use granted by Creative Publications, Inc. 
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•••• IMWSTIGATIONS 
(CONTINUED) 

Suppose we have a line of people ~ 
stretching from New York City to Los~ 
Angeles. They are standing side-

® 

ways and holding hands. The first 
person in line (in New York City) 
squeezes the hand of the 2nd person 
in line, who in turn squeezes the 
hand of the 3rd person, and so on. 
How long would it take before the 
last person in Los Angeles had his 
hand squeezed in this "chain" re-
action? 

You need to order programs to be 
sold at the next home basketball 
game. How would you estimate 
the number for the printer? Some 
facts you need to find out first: 
1. How many are expected? (Past 
ticket sales, will the opposing 
team help draw a crowd?) 2. What 
fraction of the attendance usually 
buys programs? 

If 1 kg~ 2. 2 lbs., estimate the 
total weight in kilograms of 
everyone in your class (including 
the teacher or helpers). 

® 

How would you estimate the amount 
of blood that should be stored in 
blood banks .at the hospital for 
emergencies? Find some information 
about blood banks from your 
nearest hospital. 

Estimate how much it would cost to 
buy a mathematics textbook for every 
student in your 
school. Esti
mate how much 
money is spent 
on paper for 
worksheets, 
quizzes, etc. 
in mathematics 
classes. 

Estimate in metres the total length 
of hair on your head. If you were 
to have it cut, how much total length 
would be taken off? 

I I C \ \ \ \ 

780 IDEA FROM: Aftermath, Volume 1 

Permission to use granted by Creative Publications, Inc. 
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LARGE AND SMALL 
N • -..BeaRS• EXPONENTIAL 

...... 5r • NOTATION 
Exponents are a simple example of the conveniences of symbolism in mathe

matics. Using exponents we can speak about the number of atoms in the observable 

universe as approximately 3 x 1074 Without exponents we would have to write 

the number of atoms as 300,000,000,000,000,000,000,000,000,000,000,000,000,000, 

OOO,OOO,OOO,OOO,OOO,OOO,OOO,OOO,OOO,OOO,OOO. The simple idea that placing the 

number 74 above and to the right of 10 indicates how often 10 occurs as a factor, 

is the basis of exponentiation. 

There are reasons to study exponents other than as a readiness activity for 

algebra. When a very basic understanding of exponents is combined with approxi

mate calculations and mental arithmetic we have the power to perform calculations 

which ordinarily are considered difficult. Let's look at a few situations where 

exponents can facilitate our calculations. 

A 1973 report indicated that 23 of 25 

busiest highway sections in the U.S. are 

in Chicago. In fact, one half-mile 

stretch of the Dan Ryan Expressway 

carries about 254,700 vehicles a day. 

Q. About how many vehicles does this 

section carry in one year? 

Think: (vehicles per day) x (days 

per year) 

254,700 X 365 = 

Approximation: 250,000 x 400 

Exponentiation: 25 x 104 x 4 x 102 = 
100 X 106 = 108 = 
100,000,000 a year 

Q. About how many vehicles does this 

section carry in a minute? 

Think: (vehicles per day) .. (minutes 

per day) 

254,700 .. (24 X 60) 

Approximation: 250,000 f 1500 

Exponentiation: (2s x 1o4)f (1s x Io2)= 
4 

25 X !O ~ 2 X 102 = 200 
15 X 102 

200 a minute 
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COMMENTARY LARGE AND SMALL NUMBERS: EXPONENTIAL NOTATION 

An environmental magazine claims that 

each year over 50 billion cans are 

discarded in the U.S. 

The earth is approximately 93 million 

miles from the sun. 

Q. Is this a reasonable claim? 

There are over 200 million (200 x 106) 

people in the U.S. Figuring about 4 

people per family gives 50 million 

(50 x 106) families. 

Think: 50 billion cans distributed 

among 50 million 

50 billion f 50 million 

Exponentiation: 50 x 109 • SO x 106 = 
50 X 109 3 

= 10 
50 X 106 

1000 cans per family 
per year 

or 
about 3 cans a day 

Q. About how fast is the earth moving 

about the sun? 

Think: To compute the speed we di

vide distance by time. 

Distance: The distance the earth tra-

Time: 

Speed: 

vels in a year is approxi

mately the circumference of 

a circle whose radius is 

about 93 million miles. 

C = 2nr = 2n (93,000,000) 

SO C ~ 2 X 3 X 90 X 106 or 

C ~ 540 X 106 = 54 X 107 

365 days to travel around the 

sun converted to hours is 365 x 24 

or 360 x 100 = 9000 = 9 x 103 
4 

Divide distance (in 

time (in hours) to 

6 X 104 = 60,000 

miles) by 7 
t 54 X 10 ge 

9 X 103 



COMMENTARY LARGE AND SMALL NUMBERS: EXPONENTIAL NOTATION 

The value of these kinds of problems or situations is that they utilize 

the four operations (+,-,~,x), large and small numbers, exponents, approximate 

calculations and the logic needed to decide what operation to use in a given 

situation. What is even more important is that there are problems available for 

many student interests. Newspapers and magazines will provide sufficient material. 

Students can bring articles of interest to school and explore the mathematical 

significance of those articles. 

If we decide that the problem situations above are a worthy goal, what 

knowledge about exponents must be acquired? A general introduction to exponents 

.11 11 h ( 5 43 32 , ) w1 usua y ave varying exponents e.g., 2 , , etc •. Once the basic 

definition has been mastered it may be appropriate to concentrate on powers of 

ten. Most applications at the beginning level will use powers of ten because 

they are so closely related to our numeration system. When working with appli

cations that use powers of ten there are several ideas that are needed. 

a. !On means n factors of 10, and the product of n factors of 10 can be 

written as 1 followed by n zeros. The names thousand, million, billion 

and trillion are associated with 103 , 106 , 109 and 1012 respectively. 

b. Any number can be expressed in many different ways. A number like 69730 
3 5 

can be expressed as 6973 x 10, 69.730 x 10 , .69730 x 10 , etc. 

c. Products and quotients of powers of 10 can be computed. 

5 3 

105 X 103 " A 

108 ='io X 10 X 10 X 10 X 10"\ X '10 X 10 X 10' = 
\. .J v 

8 

105 10 X 10 X 10 X 10 X 10 10 X 10 102 = = 
103 10 X 10 X 10 

10 X 10 X 10 1 1 
~--~~----~--~----- = ------- = 
10 X 10 X 10 X 10 X 10 10 X 10 102 

785 



786 

COMMENTARY 
LARGE AND SMALL NUMBERS : EXPONENTIAL NOTATION 

d. There are many other minor, but important, ideas that will need 

reviewed while working problems and applications. For example, 

i) 32 X 102 
is 32 102 and not 32 102 

4 4x 4x-4-

ii) 7 X (3 X 103) is (7 X 3) X 103 and not 7 X 3 X 7 X 103 

iii) 6 X 104 

15 
60 X 103 

can be easily handled by renaming it as 15 

to be 

iv) (3 x 104) x (4 x 103) can be rewritten as 3 x 4 x 104 x 103 or 12 x 107 

Up to this point we have considered only positive powers of 10. Some students 

may be ready to move on to zero and negative powers of ten. These notations be

come much more complicated and need not be rushed. The definition 10° = 1 seems 

strange to some students and using negative exponents too early usually causes con

fusion. 



SlATEHE~T 

USE 11-JE PATrE:RN TO 
FINISH DECODIN<::r THE 
FOLLDWINEr QUESTION. 

A_ E 'i_ _ _u _ __ A 
A E F ----- - · -

c F U :> ---------· 

IDEA FROM: Fun and Games with Mathematics 

Permission to use granted by Prentice-Hall Learning Systems, Inc. 
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Exponential notatio s a NON-SECRET CODE used to tell how often 
a number is used as a factor. 

92 

102 

3 (~·:: means 3 x 3 x 3 x 3 . 
How often is 3 used as a factor? -----

34 = 3 x 3 x 3 x 3 = (multiply and find the answer.) 

base ___.34 .._exponent 

We sometimes say that 34 or 31 is the fourth power of 3. 
What is the fifth power of 3? or ______ _ 

the fourth power of 2? or _______ _ 

Fill in the blanks in the table and then follow the color code to color 
the picture below. 

RED YELLOW BLUE 

9 X 9 =_§]._ = = 14Ll 14 = 

X = = 4 X 4 X 4 = 6 X 6 X 6 = 

= 27 54 _:2 X 2 X 2 X 2 X 2 = 

49 

5X5 X5X5 



Note the pattern and fill in the missing numbers. 

3 X 3 X 3 X 3 X 3 

3 X 3 X 3 X 3 

3 X 3 X 3 

32 = 3 X 3 

31 3 

0 
3=~= 

What is the pattern? 

243 

81 

27 

9 

3 

0 
Did you put "1" in the hexagons? 

CLUE: 

(81 = 243 • 3) 

(!:]_ = 81 • 3) 

( 2. = 27 • 3) 

( 3 = 9 • 3) 

• 3) 

Complete the following. Find a pattern for each. 

26 2 X 2 X 2 X 2 X 2 X 2 = 64 CLUE: 

PREDICTIONS : 

23° 

194° 

=0 cQ= 
= 

64 • 

.. 

.. 

.. 

.. 

.. 

2) 

44 256 

43 64 
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Complete the tables for powers of 2, 3, 4, and 5. Check your answers by shading 
a path of the powers of each number from the start to the center . 

.-~----------~..-----------. 3 ::. 
3-5= 
3"= 
37:::. 

Do some of the shaded numbers belong to more than one group? ? 
Must some of the shaded numbers belong to only one of the groups? Why? 



WHAT IS AN OCTOPUS? 
To find out connect each number in column A to its equivalent in column B, 
then connect that expression in column B to its equivalent in column C. 
Passing from A to B to C, your path will cross a letter and a number. The 
number te·lls you where to put the letter in the line of boxes. 

® 
. 43 • 

52 ·W @ 
(1)3 • 3 

72 • @® 
(1)4 
2 • 

34 • (f) 
53 ® 

.22 • 
(___!) 2 
10 • 

25 .© 
© 

® 

® 
® 

@) 

® 

0 
® 

© 
• 81 

• 12 

• .064 

• 
• 
• 

• 

49 

32 

25 

125 

1 
27 

• 15 

• 
• 
• 
• 

.04 

1 
100 

1 
16 

.4 
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EXPONENT 
~Gfc SQUAI2E 

Place the answers to each of the following sixteen problems in 
the corresponding boxes of the bottom square. 

KD 
z'-xJ31 

cv 
25 

® 
lf~x 3• 

~ 
22. 

If your answers 
are correct, 
you have formed 
a 4 x 4 magic 
square . 
Wha t is the 

® 
2 2 X31 

® 
2 2 XI01 

® 
2 3x3' 

® 
2 2 xl5' 

® 
23 

K0 
2~ 

0 @ 
2'2.XII 1 22 xS' 

~· · @5 

2 2 X71 '2. 
@ @ 

2"' 2 3 x7' 



Start with any counting number. Square the digits and sum the squares. 
Continue the process and see what happens. 

Consider 29 Consider 121 Consider 23 

29-+ 22 + 92 

85---+ 82 + 52 

89----. 82 + 92 

2 2 
121 ---.1 + 2 23--. l + l 13 

2 
+ 1 = 6 

85 
2 

6 ---. 6 36 13--. 1 2 + 32 = 10 

145~ 1 2 + 42 +52 

42--. 42 + 22 

20~ 22 + o2 

4--.42 

16---. 12 + 62 

37---. 32 + 72 

58_. 52 + 82 

89 

145 

42 

20 

4 

16 

37 

58 

89 

(PROCESS CONTINUES FOREVER) 

36 ___. i + 62 

45 ___. 42 + 52 

41 __.. 42 + 12 

2 2 
17--+ 1 + 7 

50---. 52 + o2 

2 2 
25--+ 2 + 5 

45 

41 

17 

50 

25 

29 

10 ----. 1 2 + o2 1 

2 
1---. 1 =1 

(FOREVER) 

For the above examples, we say that the 
Cheery Sequences for 29, 121, and 23 are: 

For 29: 29, 85, 89, 145, 42, 20, 4, 16, ®' 58, 89, . 
121, 6, 36, 45, 41, 17, 50, 25, 29, 85, ... , 16,@' ... 
23, 13, 10, Q) 1, 1, ... 

For 121: 
For 23: 

Any number which generates a(!) (one) in its Cheery Sequence is said to be 
HAPPY. 23 is a happy number. 
Any number which generates a (fj) in its Cheery Sequence is said to be SAD 
or LONELY. 29 and 121 are sa~numbers. 

If calculators are available, have students work in pairs, one using the 
calculator, the other recording results. Investigate some of the following 
questions: 
1. Do all counting numbers have a Cheery Sequence which generates either a 

1 or a 37? 
2. Are there any consecutive counting numbers, both of which are HAPPY? 
3. Is there an infinite number of HAPPY numbers? 
4. Are there strings of more than two consecutive HAPPY numbers? 

Challenge: Does Happiness depend on the base in which a number is 
expressed? 

2 l 31five + 14five = lOOfive 2310 = 43 five 43£" -+4 + 1.ve 

100five 
---+ 12 + 02 + o2 = 1 

IDEA FROM: "Happy Integers," The Mathematics Teacher, Nov. 1972 

Permission to use granted by the National Council of Teachers of Mathematics 
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~ 

A. Consider the word EASTER. If we assign a value to each letter of the 
alphabet (A= 1, B = 2, C = 3, ... , Z 26), we find that EASTER= 68, 
a HAPPY number. 

1. Find some HAPPY words. 
2. Is your name a HAPPY or SAD name? 
3. Many other questions may come to mind. 

B. Investigate what happens when you cube the digits. 

37-+ 33 + 73 = 370 

c. 

370 ____. 33 + 73 + o3 = 370 

Do all numbers generate one of the following numbers? 
370, 371, 153 or 407 

Examine: 

= 

How about the fourth power of the digits? Fifth power? 

Here are some interesting results. 

13 + 53 + 33 153 45 + 15 + r:S 
.) + 15 4151 

33 + 73 + 13 371 84 + 24 + 04 + 84 8208 

. . . 

D. (1 + 6 Investigate this result: 

(2 + 5 41--. (4 + 1)3 3 
= 5 = 125 

125--. (1 + 2 + 5)3 83 = 

+ 1 + 2) 3 83 

IDEA FROM : "Happy Integers," The Mathematics Teacher, Nov. 1972 

Pefmission to use granted by the National Council of Teachers of Mathematics 

512 
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Have you ever wondered about the number of ancestors you have had over 
the centuries? Find out how many ancestors you had 7 centuries ago. 

To solve this problem you need an estimate of how many generations of parents 
and grandparents live each century. Let's say 3 generations in each century. 

One way to solve this 
would be to make a table 
of your "greats" in each 
century. 

Clue for filling in your table: 
First, you had two parents. 
Each of your parents had 2 
parents, so you had 4 or 

2 
(2x2 or 2 ) grandparents. 
Each of your 4 grandparents 
had 2 parents, so you had 8 

or (4x2 or 2x2x2 or 23) 
great-grandparents. 

Complete the rest of your table. 

(EHJIJUES 

1 

2 I 
I 
I 

GfNfPAJJ(l4j RElATIVES 

1 PARENTS 
.2, G-AAND- PAReNTS 
3 ~Re4'r-G-MNDAI4~NrS 
,.,. 
-5 
E. 

IDEA FROM: Arithmetical Excursions: An Enrichment of Elementary Mathematics 

Permission to use granted by Dover Publications, Inc. 

HU=-&A_. 
l&f:LA,,~ 

2 
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Calculate: 1 + 2 = 2 2 = 2 X 2 = 

1 + 2 + 4 23 = 2 X 2 X 2 = 

1 + 2 + 4 + 8 2 4 = 

1 + 2 + 4 + 8 + 16 2 5 = 

Do you see a pattern? Explain. --------------------------
Use the pattern to do these. 

1 + 2 + 4 + 8 + 16 + 32 = (6 terms) 26 

1 + 2 + 4 + + 64 = (7 terms) 27 

1 + 2 + 4 + + 128 = (8 terms) 28 = 

-----------------------------Continue using the pattern. 

1 + 2 + 4 + + 256 (9 terms) 29 = 

1 + 2 + 4 + + 512 = (10 terms) 210 = 

What is 1 + 2 + 4 + ... + 1024? 
Can you do the problem in your head? -------------------------
Double Agent Dan is sent on a dangerous 20-day 

mission. The bad guys offer him $1,000.00 to work 
for them. The good guys offer him 1¢ the first 
day, 2¢ the second, 4¢ the third, and they keep 
doubling the amount each day. Who should he work 
for and why? 

-------------------



OR I H.64R.D IT 711/loliGH 71/E. GRAPeVINe 
How long would it take to spread a rumor in a town of 80,000 people 
if each person who hears the rumor tells it to three new people 
within 15 minutes? 

1 

1 X 3 = 3 

I 
3 X 3 = 9 

I 
9 X 3 = 27 

TIME 

8:00 

8:15 

8:30 

8:45 

9:00 

9:15 

9:30 

9:45 

10:00 

10:15 

10:30 

10:45 

11:00 

NEW PEOPLE 

30 1 
31 = 3 
32 = 3 X 3 
33 = 3 X 3 
34 3 X 3 

9 

X 3 

X 3 X 

27 

3 = ? 

8:00 
1 person 

8:15 
1 + 3 = 4 persons 

8:30 
1 + 3 + 9 = 13 persons 

8:45 
1 + 3 + 9 + 27 = 40 persons 

TOTAL PEOPLE 

1 

1 + 3 

1 + 3 + 9 

1 + 3 + 9 + 27 

1 + 3 + 9 + 27 + ? 

1 

4 

13 

40 

IDEAFROM: FiguresforFun 797 
Permission to use granted by Mir Publishers 
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H~re is a general method for finding the sum of a sequence of powers 
for any counting number. 

FOR POWERS OF 2: Suppose we wish to find 1 + 2 + 4 + 8 + 16 + 32. 

Let S = 1 + 2 + 4 + 8 + 16 + 32 = 2° + 21 + 22 + 23 + 24 + 25 

Then 2S = 2·(2° + 21 + 22 + 23 + 24 + 25) 

2·2° + 2·21 + 2·22 + 2·2 3 + 2•2 4 + 2·25 

Or 2S 21 + 22 + 23 + 24 + 25 + 26 

Therefore 2° + 2S = 2° + (21 + 22 + 23 + 24 + 25 + 26) 
'-- "'V' ~ 

So 

Or 

1 + 2S 

s 

s + 26 

and 1 + 2 + 4 + 8 + 16 + 32 = 26 - 1 = 64-1 = 63 

In general, for powers of 2 only, we have 

20 21 22 23 2n 
+ +- + + ... + 2 (n+l) - 1 

FOR POWERS OF 3: s = 
3 (n+l) - 1 

2 

To find 1 + 3 + 9 + 27 + 81 + 243 + 729 + 2187 + 6561 + 19683 + 59044 

(30 + 31 + 32 + 33 + 34 + 35 + 36 + 37 + 38 + 39 + 310) 

we need only calculate 311 or (310 x 3), subtract 1 and divide by 2. 

(59049 X 3) - 1 
2 

177146 
2 

By 10:30, 88,573 peop]e would 

FOR POWERS OF 4 : 

1 + 41 + 42 + 43 + ••• + 4n = S 

you show that S 

88,573 

is, in 

In general, 

for any counting number, a > 1 
0 1 2 3 n a +a +a +a+ •.. +a 

a (n+l) - 1 

a - 1 



MULTIBASE BLOCKS - I 

Find the pattern. Fill in any missing blanks. 

425 = 4 Flats 

425 = (4 X 100) 

425 = [4 X (10 X 10)] 

425 = (4 X 102) -

+ 

+ 

+ 

+ 

2 Longs 

(2 X 10) 

(2 X 10) 

(2 X 101 ) -

+ 

+ 

+ 

+ 

1212 - d#IIF 
~~ 

1212 ::;: Blocks + Flats + -
1212 = (_ X 1000) + (_ X ) + -
1212 = [ X (10 X 10 X 10)] + [ 

-
X (_ X _ )] + -

1212 = (_ X 103) + (_ X ) + -

5 Units 

(5 X 1) 

(5 X 1) 

(5 X 10°) -

/ 
- Longs 

(_ X ) -
(__x _ ) 

(_ X ) -

Bl 
Bl 

+ Units -
+ (_ X ) -
+ (_ X ) -
+ (_ X ) -

2136 = (Cut out your own pieces from the cutout sheet and glue them in place here.) 

2136 = Blocks + Flats + Longs + U<J.its - ·- - -
2136 = (_ X 1000) + (_. X ) + (_ X ) + (_x_) - -
2136 = [_ X ( ) ] + [ X ( ) ] + (_ X ) + (_x_ ) - -
2136 = (_ X 103) + (__x_ ) + (_ X ) + (_ X ) - -
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MULTIBASE BLOCKS - II 

Find the pattern. Fill in any missing blanks. 

345 (Glue pieces on a separate sheet.) 

345 Flats + Longs + Units -- --
345 (_ X ) + (_ X ) + (_x_ ) ----
345 = [_ X (_ X )] + (_ X ) + (_x_ ----
345 (_ X ) + (_ X ) + (_x_ ----

3234 Flats + Longs + Units 

3234 (__X 16) + (_ X ) + (_ X -- --
3234 [ X (4 X 4)] + ( ) + ( --
3234 (_ X 42) + ( ) + ( 

345 7 (Glue pieces on a separate sheet.) 

+ 

+ 

__ Longs + 

+ 

Units 

1231 (Glue pieces on a separate sheet.) 

1231 = Blocks + 
1231 = (_X 103 ) + 

Flats + __ Longs + 

+ + 

(Glue pieces on a separate sheet.) 

12314 Blocks + 

12314 = (_ X 43 ) + 

Try some more of your own. 

800 

Flats + __ Longs + 

+ + 

) 

) 

) 

) 

) 

Units 

Units 



/ ' 

MULTIBASE BLOCK CUTOUTS 
(BASES lOJ 7 AND 4) 
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LARGE NUMBERS ON THE ABACUS - I 

With the 
place. 

checker located on the abacus as shown below, locate and label the UNITS' 

Label it 110° 1. (10° = 1) 

One place to the left of the units is 

The HUNDREDS' place is labeled 1102 1. 
the TENS' place. 

(102 = 10 X 10 

Label it l1o1 1. 
100) 

Label all the places on your abacus like the examples above. 

Show these numbers on the abacuses and complete the statements. 

Example: 

5 hundred-
3 ten-thousands thousands 

3 X 1104 1 
----

0 = 
sxD 

0 
302000 

0 
= = 

2 hundreds 4 thousands 

= = 

802 
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SMALL NUMBERS ON THE ABACUS - I 

With the 
place. 

checker located on the abacus as shown below, locate and label the UNITS' 

Label it[~]. (10° ~ 1) 

One place to the 

Label it I 11 I . 
10 

right of the units' place is the TENTHS' place. 

c-L = __!_) 
101 10 

The HUNDREDTHS' place is labeled I 12 I 
10 

1 (-= 
102 10 

Label all the places on your abacus like the examples shown. 

[Y;J?B~ 

Show these numbers on the abacuses and complete the statements. 

3 ten-
thousandths -- - - - -

5 hundred
thousandths 

=3 x[L"l 
L~J 

- .0003 - ----

2 hundredths 4 thousandths 

- 2 xD = 4 xD 
- -

803 



LARGE NUMBERS ON THE ABACUS - II 

Use the abacus to show these numbers. Fill in the blanks. 

Example: 
~ ~ 12! J.Q! -lQ! 1.2.!.. 

§ 0 

8Q 0 
= (4 x ~ )+(3 x jlooj) 43 = 

® 312 -~-~-~-~-~-~1 = (3 xO)+(l xD )+(2 xD) 

® 503 = ~-~-~-~-~-~-l =(_X 102)+(_ X 101)+(_ X 10°) 

@ 24• 000 "1_1_1_1_1_1_1 
4 3 2 1 0 

= ( X 10 )+( X 10 )+( X 10 )+(_ X 10 )+(_ X 10 ) - - -
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SMALL NUMBERS ON THE ABACUS - II 

Use the abacus to show these numbers. Fill in the blanks. 

Examp
1

e:3 hundredths ~ ~-Ill I ~-~-l J ~ ( 4 { 1~1 1)+{3 x/1~2 ~) 

~ 503 thousandths ~~-I-~-~-~-~-1 
= (_ 1 ) ( X _1 )+( _1 ) 

X 101 + - 102 - X 103 

®24 hundred-thousandths ~~-r~-~-~-~-~ 
1 1 

= (_ X - 4) + (_ X -) 

10 105 

@ 243 ten-thousandths~ ~-r-~-~-~-~-~ 
= (_ x 1~2)+(4 xD)+(_ xD) 

@s1 hundred-thousandths~ ~-I-~-~-~-~-~~ (_ xD )+(_ xD) 
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(X) 
0 
0') Directions: First, find the answer to a problem from the Problems and Answers Table. 

A."lSWERS 

40,000.67 

5900 

190.706 

203,084 

3,040,008 

5090 

109.076 

230,840 

5009 

3,400,800 

40,006.07 

3,000,000.048 

19.76 

4.067 

2003.00804 

Second, in the Cave-Maze shade the path connecting the letter of the problem to the 
letter of the answer. 

When you have finished, you should have a complete path from the BEGINNING to the END 
which is shaded. These letters will spell out what you found in the Cave-Maze. 

CAVE-MAZE 
PROBLEMS AND .ANSHERS TABLE 

PROBLEMS 

R I I A (5 X 103) + (9 X 101) • 

p I I G (5 X 103) + (9 X 102) • 

G I I R (5 X 103) + (9 X 10°) • 

c I I D 
0 1 1 

(4 X 10 ) + (6 X -2) + (7 X -3) • 
10 10 

I I 4 0 1 s Q (4 X 10 ) + (6 X 10 ) + (7 X -2) • 
10 

I I E 4 1 1 E (4 X 10 ) + (6 X - 1) + (7 X -2) • 
10 10 

I I 3 0 1 1 0 B (2 X 10 ) + (3 X 10 ) + (8 X - 3) + (4 X S) • 
10 10 

D I I s (2 X 105) + (3 X 104) + (8 X 102) + (4 X 101) • 

T I I :,j (2 X 105) + (3 X 103) + (8 X 101) + (4 .X 10°) • 

I I p 1 0 1 1 J (1 X 10 ) + (9 X 10 ) + (7 X - 1) + (6 X -2) • 
10 10 

I I 2 0 1 1 
M L (1 X 10 ) + (9 X 10 ) + (7 X - 2) + (6 X - 3) • 

10 10 

A I I 0 (1 X 102) + (9 X 101) + (7 X ~) + (6 X --\-> • 
10 10 

F I I H (3 X 106) + (4 X 105) + (8 X 102) • 

L I I T (3 X 106) + (4 X 104) + (8 X 10°) • 

I I I K 
6 1 1 (3 X 10 ) + (4 X - 2) + (8 X - 3) • 

10 10 

8 
rg 



Study these sets: A= ,1, 2, 3, 4, 5, 6, 7, 8, 9j 
0 1 2 3 4 5 B = 10 , 10 , 10 , 10 , 10 , 10 , 

Do you know the numerical value of the members of set B? 

10° = 101 = 103 = --- --- ---

Can you express each of the numbers below as a product of two numbers 
such that one number is from set A and the other from set B? 

1. 6,000 = 

2. 9,000,000 = 

3. 200,000 = 

4. 70,000 

5. 500 = 

6. 40,000,000 

7. 30 = 

8. 800,000,000 

9. 6 = 

10. 20,000,000,000 

Your answers to problems 1 - 10 are written in scientific notation. 
Definition: Scientific notation is a symbol that expresses any number as a power 
of ten multiplied by some number between 1 and 10 (including 1). 

IDEA FROM: Investigating School Mathematics, Level 7, by Charles R. Fleenor, Robert E. Eicholz, 
Phares G. O'Daffer. Copyright (c) 1974 by Addison-Wesley Publishing Company, Inc. 
All rights reserved. Reprinted by permission. 

80-7 



808 

GETTING MORE 
EJclENrlFICo o o 

A number is in 
scientific notation 
when it is written as 

Examples: 

36,000 3.6 X 

2,820 = 2.82 X 

10,000 = 
1,000 = 

1,987,000 = 1.987 X 1,000,000 = 

a number which 
is at least one 
but less than ten 

3.6 

2.82 

1.987 

X 
+ 

X 

X 

X 

a power 
of ten 

For each of the fifteen problems below, circle the correct answer that is 
in scientific notation. Place the letter in the circled boxes in the 
appropriate spaces below to find the rest of the message. 

/HERE. IS No Fot'JL J.IJ<E. AN OLD FooL··. 
2 

4.8 X 107 5 1 480,000 = 4.8 X 100,000 = 4.8 X 10 A T 4.8 X 10 --

2 720,000,000 =~X = 72x 108 H 7.2 X 108 0 72 X .10 7 

3 3,100,000 = X = 31 X 105 E 3.1 X 105 L 3.1 X 106 
--

4 52,000,000 = __ X = 5.2 X 107 J 5.2 X 108 c 5.2 X 109 

5 83,000 = -- X = 8.3 X 103 K 83 X 104 0 8.3 X 104 

6 9,500 = X = 95 X 104 L 9.5 X 103 T 95 X 102 
--

7 5,600,000,000 = X -- = 5.6 X 108 N 5.6 X 109 c 5.6 X 10 7 

8 370 = X = 3.7 X 102 A 370 E 37 X 101 --
2,340,000 = 2.34 X 1,000,000 6 

23.4 X 105 2.34 X 105 9 = 2.34 X 10 N T 

10 28,300,000 = -- X = 283 X 105 s 2.83 X 107 B 28.3 X 106 

3 4. 79 X 104 4. 79 X 105 11 479,000 = __ X_ = 4.79 X 10 G F 

12 8,460,000 = X = 846 X 104 z 8.46 X 104 N 8.46 X 106 

13 537 = X = 5.37 X 102 -- p 53.7 X 102 L 5.37 X 10° 

14 62,100 = X = 6.21 X 102 A 6.21 X 103 s 6.21 X 104 

15 958,000,000 = X = 95.8 X 108 s 9.58 X 108 I 95.8 X 106 

y ' --- ---- ----I 2 3 4 3 5 6 7 8 q 6 

----IO II 8 6 -----------II 12 13 II 14- 15 II q 7 II 

y 

R 

u 

R 

s 

E 

0 

I 

B 

M 

E 

X 

E 

R 

0 



EVEN MORE SIENTIFIC 
How do you represent .005 in scientific notation? 

Recall that .005 = 5 x 10~0 = 5 x ~in expanded notation. 
10 

Is 5 x ~ also in scientific notation? Check your definition. 
10 

Here are some more examples: 

1 1 1 1 
,0054 = 5.4 X 1000 = 5.4 X 103 

.07 = 7 X 100 = 7 X 102 

For each of the thirteen problems circle the correct answer that is in scientific 
notation. Place the letter in the circled boxes in the appropriate spaces below 
to find the rest of the message. 

J 
DONT BE. YOUR OWN WORST ENEMY .... 

1 
.8 

1 y 8 
1 

G 8 
1 

1 .00008 = 8 X = x- x- x--- 100000 
105 105 104 

1 1 
4 

1 
2 .0004 = 4 X = 4 x- H .4 X - 3 0 x---

103 104 10 

3 .0000007 7 1 v 7 
1 u 7 

1 = X = x- x- x---
107 106 105 

2 1 .2 1 1 
4 . 002 = X = x- E x- N .2 X - 3 --

103 102 10 
0 

M .5 F 5 
1 

5 .5 = X = .5 X 10 x---
1 o1 

1 
A 

1 
0 1 

6 .00009 = X = .9 x-4 9x- 90 x---
105 106 10 

1 1 
T 3.8 

1 
E 3.8 1 

7 .38 38 x- x- x-= X 10 = 
101 10° 101 --

.000047 
1 H 4.7 

1 
N 4.7 

1 
8 = X = 4.7 X - 4 x- x---

105 106 10 
1 p 3.9 

1 1 
9 .039 = X = 3.9 X - 1 x- L 39 X---

102 103 10 

.0000021 
1 s 2.1 

1 
R 21 

1 
10 = X = 2.1 X - 6 x- x--- 10' 107 1 o7 

T 

I 

E 

R 

s 

E 

M 

R 

E 

B 

1 28.4 
1 F 284 1 

2.84 
1 

11 .00284 = -- x- x- s x-A 
X 

103 103 103 --
12 .000397 = --

13 .00526 = --

G- I \./ c ----I 2 .3 4 

1000 = 

3.97 
1 

3.97 
1 

3.97 
1 

X = x- c x-0 x-D 
104 103 106 

5.26 
1 

5.26 
1 

52.6 
1 

X = x- R x-H x-L 
105 103 104 

~ ------- ----5674G84 
-

4 q to Lf I 
---------II /2 /3 II 8 /2 Lf • 809 
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Each of the rooms in the maze contains a number. Only twelve of these 
numbers are the correct answers to the problems below. 

Work each problem. Find the answers in the maze and circle them. 

When you have finished connect some of the circled answers, so that you have 
a path from ENTER to the TREASURE that only goes through circled answers. 

X 103 5) 102 9) 
1 

1) 7 5.2 X 4.8 x-1 
10 

107 6) 7.4 X 106 10) 7.4 
1 

2) 4 X x-
103 

105 7) 5 11) 
1 

3) 2 X 6.9 X 10 5.2 x-
106 

5 X 104 8) 7 12) 
1 

4) 4.8 X 10 6.9 X - 2 
10 



Average Distance from the Sun in 

Write in scientific 
57,900,000 

Venus 107,000,000 

Earth 148,600,000 

Mars 225,900,000 

Jupiter 772,800,000 

Saturn 1,412,200,000 

Uranus 2,853,900,000 

Neptune 4,459,200,000 

Pluto 5,797,000,000 

Are these numbers easier to compare in regular or scientific notation? 

AGES 

Scientists think that: 

12 The Sun has existed approximately 5 x 10 years. 

The Earth has existed approximately 3 x 109 years. 

9 Life has existed on earth approximately 1 x 10 years. 

5 Humans have existed on earth approximately 5 x 10 years. 

Write these numbers in regular notation, and with word phrases. 

Sun or five 

Earth or three 

Life or one 

Humans or five hundred-

years 

years 

years 

ears 

811 
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SCIENTIFIC FACTS 
Write each of the following in SCIENTIFIC NOTATION. 

The diameter of the Earth is 
about 12,700,000 metres. 

0 . . 
The distance to the nearest 
star beyond the Sun is 
40,070,000,000,000,000,000 em . 

0 . :::·k· 
! •, 

The length of common viruses is 
.0000009 em. 

Hrite each of the following as a DECIHAL. 

The diameter of a hydrogen 
a tom is 

The average distance from 
Earth to the Sun is 

/;;:) 
(/ 

1.35 
1 

x --em. 
108 

8 1.5 x 10 km. 

(j) 

® 

The time required for one 
addition problem on the 
IBM 7090 computer is 

1 4.4 x --6 seconds. 
10 

The probability of being dealt 
all 13 cards of one suit when 
dealing a whole deck of 52 cards 
to four people is 

6.3 X~· mJTIJ~•I 
10 

® 

@ 

The total number of ways of 
arranging 52 cards in a deck 
of cards is about 

67 8.0658 X lQ . 

The total 
have ever is 

10 6.4 X lQ • 



l, HOW MANY REVOLUTIONS DOES AN AUTOMOBILE WHEEL MAKE ON A TRIP FROM 
NEW YORK CITY TO LOS ANGELES? 

The diameter of an automobile wheel is about 76.2 em, so the circumference is 
about 2.4 metres. 

It is about 4800 km from New York City to Los Angeles. 

SOLUTION: Find the distance from N.Y. to L.A. in metres and divide 
this by the circumference of an automobile wheel in metres. 

4800 km x 1000 ~ 
= 

2.4 m 

48,000,000 
24 =j2,000,000 revolutions! 

II. HOW MANY GRAINS OF SAND ARE NEEDED TO FILL A SPHERE THE SIZE OF 
THE EARTH? 

a) The average grain of sand is about 
1 of a 

400,000 
thousandth of a cubic centimetre) in size. So, 
are needed to fill one cubic centimetre. 

b) The radius of the earth is about 6400 km. 

SOLUTION: Find the volume of the earth 

Volume = i x ~ x (radius) 3 

= 1 X 3.1416 X (6400 km X 1000 k~ X 100 ~)J 
4 7 3 3 ::::::: J X 3 X (64 X 10 ) em 

~ i X 3 X (250,000 X 1021 ) cm3 
3 

4 X (250,000 X 1021 ) 

1,000,000 X 1021 

1 x 1027 cm3 

So, grains of sand ~ 400,000 X 

= 4 X 1032 ] 

3 em 

3 em 

3 (one four hundred-em 

400,000 grains of sand 

changing radius 
to centimetres 

The greatest distance that one can see with the 200-inch Mt. Palomar Telescope 

is 7 billion light years (about 66 x 1021 km). A sphere whose radius is 7 billion 

light years can be filled with about 1090 grains of sand. 

Now, does the Googol (10100) have a little more meaning? 
100 

How about a Googolplex? (lOgoogol = 1010 ). 813 
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