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Without the continual challenge to stay ahead of my

grandchildrenTyson, Kara, Ryan, Cody and KyleI
never would have completed this book.

Richard S. Ellerby
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Preface
When are you going to write a book about these math games? How

can I learn to do those card games with my child? Will you help me set

up a math center in my classroom?
These and numerous other questions have been passed to me during the past

five or six years that I have been developing card game math skills for young

learners.
As an elementary school principal, I have observed and learned over time

that many children come to kindergarten with a sense for mathematics. The dis-
parity among the have's and the have-not's is much greater than age and maturity
would dictate. Some parents really work at developing number concepts, but few

try to teach.
To my knowledge, a tool has not yet been developed to aid parents in teach-

ing math to preschoolersuntil now.
Appropriately so, educators believe it does more harm than good to rush

children into formal learning activities. In kindergarten or preschool instruction
generally is geared to readiness development. Having been involved in a Montessori-

type, hands-on kindergarten program for many years, I have gleaned a broad
connotation for the term "development." For some teachers it means that chil-
dren learn at different rates, and instruction must be individualized to meet their

needs. In this environment an attempt is made to provide enrichment through a

broad range of manipulative materials, responsibility for making choices, learning

from each other or a cooperative group, and opportunities for one-on-one direct
teaching. One-on-one is so efficient that more can be taught in 15 minutes than
three sessions of hour-long, entire class instruction. This approach allows the
parent/teacher the opportunity to determine how a learner solves problems,

sequences, transfers information, organizes thoughts, etc. Unfortunately, this

is not the typical kindergarten philosophy.
The educational catch-word nowadays is metacognition, which means one

can learn to think how to think. In essence, you also are instilling positive atti-

tudes toward learning by teaching learning how-to-learn skills that prepare your

child to assess his/her own thinking about learning as he/she becomes develop-
mentally more and more ready. Developing a habit for thinking critically does not

come about naturallyit must be cultivated and nurtured. Soon the child comes

to realize that learning is within his/her control, and taking risks does not neces-

sarily lead to failure. Too many of our public school students will not take risks .

. . perhaps this is also ingrained in many adults.
This book stresses the strategies for thinking in mathematical terms without

paper and pencil. I have worked out a series of mentally manipulative card games

for children aged three to seven. Each game has been validated at home with my

five grandchildren; handicapped children in special education classes; preschoolers;

and kindergarten, first, and second graders in my school. Many games have been

modified to allow teachers to use them in self-directed centers within classrooms.

iv Mathematics for Young Learners



Conditions for Learning
I have taken the various conditions for learning and related them to

mathematics in order to illustrate how parents can supplement and reinforce
the card games herein described. Knowing this, it is possible to paint a broader
picture of responsibility in the teaching process.
1. Immersion: Virtually inundate the child with mathematics. Such potential sources

include nature/homes, churches, books, people, signs, advertisements, news-
papers, television, posters, etc.

2. Demonstration: The functional use of math in everyday life. Examples would
be inches/feet to grow on a growth chart, miles to drive on a map or odometer,
hours or minutes in a day, days or weeks in a year from a calendar, channels on
the television tuner, your place in line, prices in the stores by dollars and cents,
number of items, measuring things to cook or build, card games to play, etc.

3. Responsibility: Never do for the child what he/she can do for himself/herself.
Children must be allowed to manipulate and learn by doing whenever pos-
sible.

4. Expectations: Make allowances for the child to be wrong. Accept and expect
mistakesencourage risk - taking..

5. Employment and Use: Take time to practice and receive specific feedbackthe
trial and error stage.

6. Approximation: Allow and expect the child to experiment, guess, estimate, and
make quick calculations to develop the concept of about how many.

7. Engagement: Involvement for a reason . . . developing ownership and assur-
ance with a task. This is the ultimate in learning: when a child becomes self-
directed.

What we know about effective teaching, complemented by motivation (which
is the glue that holds all this together) and having a good time (which is everyone's
basic desire), has been incorporated into this home-math curriculum. However,
to assume that every parent is going to move comfortably into the role as facilita-
tor would be misleading. Experience says that some parents do not have the
patience or perseverence to work directly with children. Conversely, some chil-
dren have a limited attention span and learn at very different rates. My suggestion
is to give dad a chance to improve his communication skills. Just keep in mind
what psychologist Benjamin Bloom said several years ago: "Any concept can be
taught at any age if presented in an appropriate manner."

Seriously, the question to be answered is, "How is it possible for a significant
adult to package learning so the child (learner) keeps coming back for more?"
Since teaching, like learning, is not intuitive, the step-by-step approach should
lead most parents through the formative, doubtful, or hesitant stage. Do not
believe that experienced teachers learn this approach faster and easier. Practice

Richard S. Ellerby



Conditions for Learning continued

with intent makes the difference. Watching you and your child blossom from
lesson to lesson will build mutual confidence. That's fact, not theory.

Children are not born intelligent, only with the capacity to be so. The activi-
ties illustrated in this book provide the stimulation for learning to take place. The
more experience, the more intelligence. Who, then, controls these early experi-
ences? The answer, many times, is television when it should be mom, dad, or
mom and dad as a team. Perhaps the real benefit of this program is not math or
critical thinking . . . rather family bonding.
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About The Games
The games herein described have been sequenced from easiest to more diffi-

cult so they can actually be introduced at any age level. One builds on and rein-
forces the next. Some children will move more slowly than others depending
upon their chronological age and/or maturity. In most instances, girls will be
more advanced than boys by at least six months.

Since fathers typically spend less time with their child(ren), these games pro-
vide the ideal communication vehicle to spend quality time together. Perhaps,
more than anything, this is the key to why this home instruction plan works. This
is not just dad's exclusive territory, but mom, big brother or sister, and grandma
and grandpa can get into the act. Nearly all the games can be played with more
than two players, however, one adult needs to set the rules and control the game.

Having played each of these games hundreds of times with my grandchildren
and school-age students in grades one and two, including special education, I
train parents, whenever possible, to work with their children at home or as volun-
teer resource teachers at school.

A comment from the local newspaper, January 1995, seems to be especially
appropriate to the message I try to deliver: "If educational achievement were judged
to be as important as participation in sports, children would spend an extra two
hours a day to improve academic skills. Parents would assist them with this task
as eagerly as they now commit to acting as sports chaffeurs, coaches, and sideline
cheerleaders."

Regardless of a child's age, I would suggest beginning with the first game
Mommy, Daddy and Little Boy.. This game was not an original but came about
when I was working with my grandson, Tyson, who was six at the time. His little
brother, Cody, three, kept complaining that I never spent time with him playing
card games, so I included him in the games as well. Last week I introduced the
game to a five-year-old special education student in a preacademic transition class
at my school. I was able to keep his attention for nearly 30 minutes. He was
having so much fun showing me what he could do that he forgot he was learning.

As I developed my own skills with both grandchildren at home, either play-
ing a different game or modifying one game to challenge both, I found that it was
possible for me to work with five or six students at different levels at one time in
a classroom setting.

Most of the games would not be challenging and, therefore, susceptible to
boredom if the time element was not introduced early. As a child learns a game
with unlimited time, the level of difficulty and, thus, the challenge is increased by
limiting the response time. The adult in charge of the game may ask the child how
much time he/she wants, or may simply suggest five seconds, based on past
experience.

The most critical part of this entire relationship is that the child must perceive
that he/she has a chance to win. Better yet, he/she should win more than he/she

Richard S. Ellerby
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About The Games continued

loses. For some children it may benecessary to win nine of ten games. Others are
okay with five of ten, but never should they lose consistently. Because card games
involve the element of chance, they make the perfect choice of manipulatives.
Scores should be kept by the child giving one point for each game, going to
preferably five or a maximum of ten points. Most children do not require a
reward for winning. Winning is important, but it should not be the emphasis. It
is SUCCESS that takes over and keeps the child coming back for more.

It should not be necessary to coerce your child to play cards with you if you
remember the following:
1. The game (a series of rounds) should last less than 15 minutes in the begin-

ning. Adjust this to the learner's attention span as needed.
2. Games should be played only three or four times a week.
3. The learner should perceive the game as fair to both partiesthat they are not

being allowed to win.
4. The game must be developmentally appropriate. Do not move too fast, but play

until the child's response time is down to two or three seconds.
5. Considerable praise and recognition for learning successive skills should be

given by the adult in charge. Put-downs are not allowed.

A Look Ahead
To keep yourself involved, interested, and motivated is absolutely essential.

You have no doubt heard that a teacher teaches what which he/she enjoys! You
need to get into the games as a family. As with reading, you simpy turn off the
television and devote time directly to your children.

In addition to the more formal card games introduced in this book, it is
important to reinforce number concepts, i.e., counting, simple adding and sub-
tracting. Be assured, your child can pick up the numeration system much more
rapidly than he/she can phonics and word attack skills. There is little doubt that
a combination of successful experiences, together with a nurturing, caring parent
relationship, leads to the development of a strong self-esteem. What follows may
sound incredulous, but research has suggested that a child's personality is 80
percent developed by the time he/she is five years old. Whoever believes that
young children should experience failure deliberately should not read beyond this
point. It's enough that about 50 percent of marriages end in divorce and single-
child families are the norm. We do not have to design more coping "opportuni-
ties" into an already congested early childhood malady.

From personal experience, the games of Gin Rummy, Blackjack (and 31),
and Cribbage can. be taught and fully conceptualized by age six. All five of my
grandchildren are in school, ranging from fifth grade to kindergarten, and all are
at the top of their class in all academic areasnot just mathematics. I had taught
the oldest his multiplication tables by age six and a half when I began to wonder

viii Mathematics for Young Learners
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A Look Ahead continued
for what purpose. It is more important to teach estimation, odd and even, nega-
tive numbers, problem solving, and general thinking skills than it is pure compu-
tation. Besides, if there were nothing new to learn in school, life could be boring
for a child. As an adult, the same is true, but we usually get paid for being bored,
and that keeps us motivated.

Although I have been tempted to expand my card games into higher-level,
problem-solving skills, there are several factors that have prevented me from do-
ing so. First, there is the problem of repetition already mentioned. Then there is
the question of a card-centered curriculum in the public schoolswhat would
John Q. Taxpayer think? Also, if it was really a worthwhile idea, why hasn't
someone else done it already?

It is time to raise the expectations we have for ourselves and our children. Let
me cite an incident that relates to the worthwhileness of this effort. As I was first
writing this section, my first-grade grandson brought home his midyear report
from his first-grade teacher, Mr. Schiola. On it the teacher wrote, "Cody has an
obvious strength in math and continues to amaze me with his thought process."

Well, hold on to your seats and get ready!

ONE BIG HAPPY by Rick Detorie

Richard S. Ellerby ix
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Read This Before You Begin .

As stated in the Preface, timing preferential to the learner is critical to motivat-
ing him/her as well as controlling the win-lose factor. Time is determined by
lightly tapping your knuckles on the table and counting "one, two, etc." at about
one-second intervals. Starting with each timed game, the decision must be made
strictly by trial and error. The learner should win more than the parent but with-.
out realizing an advantage. The goal is getting to two seconds or less consistendy.

Remember, it is not always necessary to achieve this "mastery" level before
moving to the next game. If the learner has a short attention span, review is
welcome.

It also must be remembered that each game may be played several different
ways, and before moving ahead conceptually, it is important to develop a degree
of self-assurance and competence on the part of the learner.

The earlier games move at a slower and more deliberate pace taking one step
at a time. Later the games move in giant steps, and frequently one game may be
played in two or three advanced forms. Do not start to play a new game until
rereading the highlighted gems, guidance, and hints.

Rather than stumble through a game, perhaps making errors, practice ahead
of time following sometimes complicated directions. Also, you may want to find
an old used deck of cards as new cards are more difficult to manipulate.

The Part I through Part IV divisions are given only as conceivable breaks in
the difficulty of the games, not as a time line to be adhered to. All children will
progress at different rates, the progression I describe as "magic."

Therefore, before you begin, read all Additional Guidance, Advanced Hints,
and Gems. It will only take 30 minutes to get an essential overview, and you and
your partner will be able to play the games more easily.

Now, let's get going!

2 Mathematics for Young Learners
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The number of rounds played depends on the learner's

atttention span. The more games played, the greater
the opportunity for the learner to learn counting for mean-

ing. By making a slash mark under the name of each
player, the learner can practice being the scorekeeper.

Show that five slash marks equals five:

GAME ONE
Mommy, Daddy, Little Boy

(untimed)

1. Separate the 12 face cards from the deck.
2. Teach the difference between the jack (little boy), queen (mommy), and king

(daddy). Look at the beard, mous-
tache, color of hair, sword, flower,
scepter, and any other distinguish-
ing features.

3. Mix the 12 cards and display them
to the learner one at a time.

4. If the learner identifies the card
correctly, he/she keeps it and be-
gins a pile, face down. If he/she
doesn't recognize it, the parent
keeps the card and makes a pile..

5. After going through the deck one
time (playing one round), the parent
counts each deck to see who has the most cards.
Cards should be counted one by one, face down, to see who
wins the round.

6. The first one to win five rounds wins the game.

\7/
Richard S. Ellerby
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GAME TWO
Mommy, Daddy, Little Boy

(timed)

1. Play this version the same as the
untimed version, but establish a time
limit of perhaps five seconds. This
can be adjusted in order not to be

too easy or too difficult. The learner
should win most of the time but not
all of the time.

2. Allow the learner to count the cards
and
manipulate them one at a time.

The learner will eventually gain small muscle control topick

up and stack the cards and then deal one or two at a time.

Stacking the cards is done by picking up the cards in a tight

group and placing them on a flat surface with the left hand

loosely and folding them down with the right hand. The

manipulative skills being taught will carry over to numerous

school-related activities. Be patient. This is slow but essential

progress.

Mixing (shuffling) is done by laying all the cards on the floor

or-table and moving them around with the hands, shifting

from top to bottom. This is easier with only 12 facecards.

Ad ced Hints

4 Mathematics for Young Learners
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Acichtional
Guidance;

The parent may want to white out the "A" on the ace
and replace it with a 1," but I have found that the learner

will transfer from one to the other easily. Remember,
the parent should usually "win" some cards. If not, the

game is too easy or too much time is allowed.

GAME THREE
Mommy, Daddy, Little Boy, and 1

(timed)

1. Add the ace (1) cards to the jack, queen, and king, and teach the concept of 1.

It is necessary to establish that A = 1 by pointing out only one heart, club,
diamond, and spade (referred to as shapes) in the middle. You will be playing
with 16 cards now.

2. Mix the cards and lay them down one at a time in front of the learner.
3. Play, as in Game One, using a predetermined time limit of 4-5 seconds and

slowly quicken the pace as you play.
4. After the round is done, ask who has the most cards before counting, introduc-

ing visual
estimation.

5. Count the cards. Ask who is the winner?
6. Keep track of rounds won using slash marks.

Coukiitg seconds too eoudey Kay

distkact tite died.
.Aso, it is best to pQ,C19 fraCe-to-b-Ciee

SittiK9 OK tite Calyet.

It is not essential to teach the concept of heart, club, diamond,

and spade. If and when the child asks, tell him/her.

Later the joker will be introduced as a zero. it may take a
while for the concept of nothing to develop. As with the ace,

the parent may want to place a "0" in the corners. Usually

this is not necessary.

Richard S. Ellerby 5
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Mommy, Daddy, Little Boy, 1, and 2
(timed)

1. Add the "2" cards to the jacks, queens, and kings, and teach the concept of 2s.
(You should have 20 cards now.) Touch and count the two shapes in the
middle of the 2 card repeatedly. Compare with two of anything available.

2. Use a predetermined time limit.
3. Mix the cards and lay them down one at a time. If a number card is not

recognized, you need to stop and
count the shapes in the
middle again. By giving
the correct response at
the end of the time period,
the correct name of the card
is reinforced.

4. Ask who has the most by
estimating, then count the cards
to see who wins.

The natural sequence is to add the 3, 4, 5, 6, 7, 8, 9, and 10

(which will be done progressively in games 7, 9, and 11). By

the time we get to 3, the face cards are eliminated from this

game, because it becomes too cumbersome. . For some,

this is easy; for others, difficult. By adding two jokers from 4,,

another deak of cards, it is possible to have four.

The learner eventually will be able to recognize five closely

clustered shapes without counting, i.e., dice and dominoes;

six and above usually must be counted. Placing the learner's

index finger on the shapes and counting together is excel-
lent practice. Counting shapes should be done by directing

the learner to start at the top and continue from left to right

This is a precursor to reading and a valuable transferable

skill at a later time.

6 Mathematics for Young Learners
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The learner may need help counting his/her own stack
at the completion of each round, but it is an important
part of learning to manipulate cards off the assembled
deck one at a time, saying the number as the card is
laid on the floor.

The concept of largest can be determined (learned)
easier by counting out loud and touching the shape
simultaneously. Soon there will be transfer from the
quantity of shapes to the number in the corner, and a
visual check without counting will be used. Of course,
larger differences are more easily discernable (Example:

9 and 1; 8 and 2; 7 and 3).

The numbers 6 and 9 are easily confused because they
appear right side up and upside down. Discuss this,
cover the lower right number with your finger, and even-
tually the top of the card will be cued by the learner.

As this game progresses, eventually the number 8 in
the corner will be perceived as larger than the number 7
in the corner of another card, and the concepts will build

one on the other. At first, the shapes may key the

learner's response.

GAME FIVE
Largest Card

(untimed)

1. Remove the face cards (king, queen, and jack). Leave in the
joker (0), and spread the deck (42 cards) apart face down on the

table or floor.
2. The parent and learner shall draw and turn a card at the same time.
3. Whoever has the higher card wins both cards, which are placed in a

personal stack face down. In case of a tie, draw again. The higher

card then wins all four cards.
4. When all the cards are drawn, count by 1 to see who has the most

cards. Since this is a game of chance, there should be a 50-50 win-lose

situation.
5. The first player to get the most cards for an appropriate number of rounds wins the

game. Remember, 15 minutes is an average attention span.

Richard S. Ellerby 7



The more difficult concepts of counting by 2 and counting
backward (beginning 10, 9, 8 . . ) will be introduced in Games

Nine and. Ten.
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GAME SIX
Smallest Card

(untimed)

1. Play this version the same as Game Five, but let the smaller card win. A
different concept will be taught (and it also breaks the monotony).

ir11111111111111
Summary

To this point the teacher (parent) has taught similarities
and differences (Mommy, Daddy, Little Boy); number rec-
ognition of 1 and 2; counted to at least 20; learned to mix
(shuffle), collect, and stack cards (with great difficulty); count
and manipulate one card at a time; and introduced the con-
cept of largest and smallest numbers up to 10 (even though
3, 4, 5, 6, 7, 8, 9, and 10 may not yet be recognized for the
value they represent).

8 Mathematics for Young Learners
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0, 1, 2, 3
(timed)

1. For this game, use only two jokers and the ace (1), 2, and 3 cards. This will be
14 cards. Remember, the joker's value is O.The concept of nothing (0) and
three (3) may have been learned in Games Five and Six. If not, review them
before proceeding with this game. The 0 can be presented as a hole with
noth- ing in it Connect your thumb and forefinger and

look through. There's nothing there!
2. The concept of 0 will be presented again
and again, so don't worry if it isn't picked up
easily.
3. Follow the same procedure as in Game

One, laying down the cards one at a time. If the
learner identifies the card correctly, he/she keeps

it in his/her personal pile. If he/she doesn't iden-
tify the card correctly, the parent keeps the card.

It may be necessary to
review the idea behind

timing (page 2) to control
the win-lose factor.

At 2-1/2 9e.ax.s, cR.d,cineit stout to use Kumbou lauds iK

couKtiK9 tkiK9s, i.e. , 1, 2, 3. By age. thee, tie9 cak
aczun.ately could tie. kup,tbek lit a set ofr oisibte objects.

(Staithey et al 1990)

Richard S. Ellerby 9

22.



It is fun to make up stories about the families:

°Mommy, daddy, and two little boys named Jack and
John (four people, count them) went to the store and
bought one can of pop, two candy bars, and three sticks

of gum. How many things did they purchase?

John ate one stick of gum. How many sticks are left?
How many items are left?'

There are limitless stories and combinations of people

and things. To be meaningful, the learner should touch,

feel, eat, and count real things. Cut a candy bar in half

to introduce this concept. °You eat half, and I'll eat half.'

Pour only a half glass of milk or juice, etc.

GAME EIGHT
Mommy, Daddy, Little Boy,

Family Counting
(untimed)

1. This game will use only the face cards. Sort them from the deck.
2. Review the visual differences and family names (mommy, daddy, and little boy).
3. Place the 12 cards face up in random order facing the learner.
4. Begin simply by asking the learner to pick up and hand you one mommy, then

one daddy, then one little boy. Proceed to two
mommies, two daddys, etc., reinforcing the con-
cept of number versus quantity introduced in
Game Seven. It will amaze the parent how soon
the learner will be able to sort out two mommies,
one daddy, and three little boys, which is an ex-
ercise in short-term memory.

5. Take turns having the learner give the parent
directions as well. Model counting the cards. Give j.*
the learner six cards and the parent takes six cards. Count
them.

6. Repeat all possible combinations to the ability of the learner. Unbelievably,
many will not pick up the cards in the announced sequence but still will accom-

plish the task. It's fun to see how kids' minds work!

10 Mathematics for Young Learners



0, 1, 2, 3, 4, 5
(timed)

1. Add the 4 and 5 to the deck used in Game Seven.
Teach the new cards by counting the shapes
on them from top to bottom, left to right. You
should have 22 cards now.

2. Play the same as in Game Seven, but instead of
the parent dealing one card at a time, have the
learner turn a card from a face-down deck. Remem-
ber, the learner gets to keep the cards he/she identi-
fies correctly.

3. Because only the 4 and 5 cards are new, it is still possible to keep the
to two or three seconds per card, and the learner will win.

timing

Now that there are 22 cards it may be possible to introduce
counting by 2. It is much easier for the learner to count to 10

than to 20. Stop at 20 Tha parent should Model this when
adding the cards won by pushing out two cards at one time.

so ,the learner can see them and count out loud. Early ,,
responses may be skip counting, which. is saying the odd

numbers silently; 'count ° silently, then,2° out loud, then

#3',' silently, then,°41° out loud, and so on.

When the learner is able to manipulate the cardsi transfer

this responsibility to him/her

Remember This is no easy task Be patient, and continue
revieiving'With GameaFive and Six .

Ad

5toitt keSeCaCR, keeipnoCCIP, telleRiK9 is the most ettreetilYe

otT aP1 teadtiltg teckiques. It tC112eS the tonm. ob- a

didogue. Didogue is a g,aKquage game cRiednek

uRdenstaid, aitd it is a gahte tRat dlous coittitoQ, Oty a

Q,e.cuutikg sessioR to dtoutate betuyeelt palteitt act q,ealutek.

It kelps tie Q,Wluteit to aSSubte teSpoliSibibt9 frox Ris op*

teuutukg. Ewen, 1993

Richard S. Ellerby 11
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Skip counting can be reinforced simply by having the

learner touch two shapes simultaneously with his/her
fingers and count on by 2s. Example: 2 + 2 = 4, 2 + 2 +

2=6, 2+2+2+2=8,and2+2+2+2+2= 10.

GAME TEN
5, 8, 7, 8, 9, 10

(timed)
1. Add the 6 through 10 cards to the deck and remove the 0 through 4 cards. You

will be playing the same as Game 9 but with 24 cards
now.
2. Teach recognition of the 6-10 by counting

shapes. Count them top to bottom and left to right.
3. Spread the cards face down and have the learner

turn them over one at a time, again identifying them
as he/she goes. At first, it may be necessary to allow

four to five seconds.
4. $y now, three different ways have been introduced to

select cards: dealing them one at a time; drawing from the face-
down deck; and drawing from a spread deck.

It is double reinforcing to have the learner trace and say the

newly introduced numbers (write the numbers one-inch high

on a plain sheet of paper and allow the learner to reproduce

them). Some may be able to draw the numbers from memory.

Reversals are to be expected. Don't overreact. Counting
backward from 10 can be introduced at this point. Some A

.]

children may be able to handle counting backward from 20.

It is never necessary to go farther.

12

StliategieS filLopit P,e,CliuteA to P,thluieJL tva ;tot

be. tite Sthrte. Stay wait toRCIt uJON2S to

Reduce coitus iOlk.

Mathematics for Young Learners
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Zack Is not yet 4 years old.

Re. best teaciten is a coack Lugo diagnoses

end 0,019 ik (Acta to iwykoo-e.

pub-m.4401(u..

SUPPORT MATERIALS

While writing this book, I have not tried to "sell" com-
mercial games; however, one of my parents brought to

my attention Monopoly Junior by Parker Bros. In the
game players receive money from $1 to $5, and it fits in

right about here developmentally. There also are tokens

(cars and houses) to use in future activities included in

this book.

Richard S. Ellerby 13
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Summary

It is imperative that the learner sees 0-10 not only as
numbers but also that they represent a quantity. Counting
things around the house reinforces this concept

Game One to Game Ten may have taken from two

04, months to a year to complete depending on the beginning
chronological age and maturity of the child. Pacing for success

.41014 without boredom or frustration is critical. There is no doubt Pill/P7

that some parents as teachers will feel more successful than
others. Don't forget that one of the main reasons to get

' involved is to spend quality time engaged in direct Mk
communications with the child. Using a teaching-learning
situation is one way to force the relationship. Most games
purchased at a toy store do not hold the attention of either
an adult or child, because there is no skill involved, limited
diversity, no purpose established, and little learning takes
place. It is no wonder that Nintendo took off. It encompassed
all these features.

14 200 Hours of Family Fun With Math
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Read This Before You Continue . . .
Up to this point it has been necessary to progress more slowly and deliber-

ately, establishing a positive attitude toward mathematics and a trusting, yet fun
parent-learner relationship. Game Eleven: Numbers to 10 Plus 1 / 1 More, is the
most important concept taught, and the one most frequently omitted in class-
rooms. It sets the stage for most of what follows. The critical strategy that must be
introduced is "counting on." This means starting with the large number and
adding one more (and eventually adding 2 and 3 more). IMPORTANT: A child
should be taught by placing his/her hand over the "big" card, saying its value, and
then the parent asks, "What is 1 more?" Repeat by saying, "(the number) and 1
more is how many?" Do this frequently.

It may be necessary to show the ace (1) side by side with a larger card and ask
the learner to touch the shape when counting on. There will be a tendency to say
"1" rather than the correct response.

Begin with 2 and 1 more is 3, then 3 and 1 more is 4. Use the terms "1 more"
interchangably with "plus 1." Decide which one best keys a response and stay with
it.

It will be progressively more difficult to do larger numbers and 1 more. Use
Activity A to complement this game. Introduce 2 more and 3 more using this
activity board. (Game Nineteen: Sums to 10 will logically proceed from Game
Eleven.)

Game Twelve is Doubles 0-5. Doubles is the second most important concept
taught. Learning doubles is not really difficult; yet the practice is seldom included
in any classroom.

A True Story

Nearly 30 years ago, in the summer of 1966, seven poor black preschoolers
walked into an Illinois classroom and performed an astonishing feat. In front of
a room full of university students and two film cameras, these children solved
problems of addition, subtraction, multiplication, and fractions. They answered
simple algebra questions.

"I don't know if anybody has ever come close to doing what we did in teach-
ing math to these disadvantaged kids," recalls their teacher, Sigfried Engleman,
now an education professor at the University of Oregon. "They hadn't started first
grade yet! That was from only 20 minutes a day of direct instruction."

16 200 Hours of Family Fun With Math
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Numbers to 10 Plus 1
(timed)

1. Organize one joker (0) and the ace (1) through 10 cards into a deck (11
cards).

2. The parent plays one card at a time and asks the
learner to think 1 more. For example, when the
6 card is played, the learner should say
7.

3. Use a predetermined time limit of five or
six seconds per card. Soon you will be able
to quicken the pace.

4. Keep score during rounds played to see who is
the winner. A round is one time through the deck.
The ability to add 1 more by counting on is a criti-
cal giant step.

5. Practicing using Activity A will help advance the child's skill to play 2 more and
3 more.

This game is a natural lead-in to the game of doubles
which follows. It is important for the learner to get used

Acidef to seeing only one card played and having mentally to

Guidanots' add 1 more. This game can progress to plus 2 and plus

) 2 3. Do not go to plus 4. It also makes no sense to play
the game of minus 1 or 1 less. Resist the temptation to

do so. If necessary, when advancing the game, put down

a 2 or a 3 adjacent to the played card so the learner can

count up and visualize the process.

Ckiectliat urko Rave, dittricutty eecuutiag scitooe cutitttmetic

each tite iRiticte tiefokesematioits of kuwtbet akd quaktity

keeded to wtclastaKd couittiR9 aid copApaiRg.

(Ewa 1992)

Richard S. Ellerby 17



* ACTIVITY A_*

Practice Counting On

Using the 3 card face up, cover up one shape with another card face
down. Remove this card and count on to 3.

4.

wis

Using the 5 card face up, cover up one shape with another card face

down. Remove it and count on from 4 to 5. Continue by counting 2
more from 3.

It is possible to do these exercises with the 7 and 9 cards, each timc
counting on from large numbet. For example: 6 + 1 = 7, 5 + 2 = 7,
4 + 3 = 7 and 8 + I = 9, 7 + 2 = 9, 6 + 3 = 9, 5 + 4 = 9. It is important
not to count on from the smaller number.

18 200 Hours of Family Fun With Math
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GAME TWELVE
Doubles 0, 1, 2, 3, 4,5

(timed)

1. Organize the joker (0), ace (1), 2, 3, 4, and 5 cards into a deck (22 cards).

2. Lay a "0" on the floor and teach the concept of doubles: two
Os = 0, two 1 s = 2. Follow with the 2, 3, 4,
and 5 cards in sequence; two 2s = 4; two
3s = 6; two 4s = 8; two 5s = 10.

3. Reinforce doubles by having two like cards
side by side. Have the learner put his/her
hand over one card, say it, and count on by
putting his/her finger on the shapes top to
bottom, left to right.

4. Lay the cards out pne at a time, beginning
with a five- or six-second interval, adjusted to the learner. Cards "won" by the
learner are kept on his/her deck. Those not won are put in the parent's deck.
Usually this concept is learned quickly, and the eventual time allowed is one or
two seconds (mastery level). Keep in mind that the learner should win most of
the time but not all of the time.

5. Spread each player's deck and ask the question, "Who has the most?" to encour-
age estimation.

6. Count the cards by I s, then 2s, then backwards.
7. Keep score by rounds played, perhaps five or more depending on learner's

attention span. The reward for winning is intrinsic (within the learner). Re-
stricting the time should keep the game scores close.

8. Teach the following jingle, provided by Sue Sonnenberg, a former associate of

44 4.

Mastery of doubles will lead to the development of higher

level thinking skills and strategies not usually taught in

public schools. From this point on, observe how learn-
ing accentuates more learning and success is like a dis-

easeit spreads rapidly.

In doubles, it is important not to play more than one

card at a time. This requires an exceptionally sophisti-
cated transfer to seeing visually one of something and
imagining mentally twice that amount . . . a giant step

so to speak.

I \ A
Adirahced Hints

Richard S. Ellerby 19
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mine, who put the concept into a right-brained mode:

One lonely lion feeling sad and blue
Double it, double it, that makes two.

Two baby gerbils gnawing on the door
Double 14 double it that makes four.

Three giant black ants carrying hig sticks
Double 14 double 14 that makes six.

Four happy bluebirds sitting on a gate
Double it, double it, that makes eight.

Five little chickens following the hen
Double it, double it, that makes ten.

Note: You'll find the entire jingle on page 24.

Ile. joy ob- QeanxikQ is ik itself tRe

pUly0Se frail Q,ealutiitg.

A second grader tutors a kindergartner.

20 200 Hours of Family Fun With Math
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GAME THIRTEEN
Doubles 3, 4, 5, 6, 7

(timed)

1. Sort the 3, 4, 5, 6, and 7 cards into a deck (20 cards).
2. Teach double 6 and 7 the same as in Game Twelve.
3. Teach the verses of the jingle for 6 and 7. (Note:

to delve means to search.)

Six furry raccoons digging down to delve
Double it, double 14 that makes twelve.

Seven dirty kittens licking their paws clean
Double 14 double 14 that makes fourteen.

4. Follow directions 4 through 7 in Game Twelve. The
learner will not win the 6 and 7 at first. This keeps the
close!

:GuiCeride,

game

Use manipulatives or make up stories to play the
Doubles games. For example, use a dozen eggs and
allow the learner to put six in the box, then six more.

Make up a rhyme to enhance learning, such as, "My
son's name, Kevin, rhymes with seven, and he is 14
years old." Even if it is not true, it works.

Practice Doubles and Skip Counting
You can continue to emphasize doubles by,using the 4,16, 8, and 10

cards:Cover up half of each card and ask for the correct response, then
uncover :the card and check by' counting on

Tie Qn.eatest Runde to olYekeorote is tke pCUteittiS

iKsecukity toitit tRe koP,e ofj te.acken. 10 tie CAlteCtteSt

SCitiStyCletiok CowteS tyliowt Q,ealutiq tkiS tiOL.

Richard S. Ellerby 21



Ack Mond,
Guidance'

0

Typically the doubling of the numbers 7, 8, and 9 will be

more difficult to learn, but it doesn't make sense to dwell

too long on these three numbers. Other games will con-
tinually reinforce these doubles. This allows the parent

to win legitimately once in a while.

GAME FOURTEEN
Doubles 6, 7, 8, 9, 10.

(timed)

1. Sort the 6, 7, 8, 9, and 10 cards into a deck (20

cards).
2. Teach double 8, 9, and 10 as before.
3. Teach the verses of the jingle for 8, 9,

and 10.

Eight baby beetles climbing on the screen
Double i4 double it, that makes sixteen.

Nine yellow fat bees gathering 'round the queen
Double 14 double it, that makes eighteen.

Ten little puppies eating food a plenty
Double it, double i4 that makes twenty.

4. Follow directions 4 through 7 in Game Twelve.

Ait attRiblite Q,ealuted at a lYek9 youitg Wise is tite

abd.it9 to Ite_ColYel adlYeASit9 (optiittiSK).

22 200 Hours of Family Fun With Math



GAME FIFTEEN
Doubles 0 through 10

(timed)
1. Sort the 1 through 10 cards into a deck (42 cards) and review all the doubles.

Stay with this until the learner consistently wins with a two-second exposure.
2. Follow directions 4 through 7 in Game Twelve.
3. The following page contains the Double It jingle in its entirety. With the learner,

practice and memorize it!

At this point the learner will be ready to count to 40 by
dealing out one card at a time since there'are that many
cards in the deck. Allow him/her to manipulate the cards

some of the time, unless it is too cumbersome for him/
her. Using four 10s from the deck, it is possible now to
illustrate counting by 10s to 40. Surprisingly, it is not
that difficult to count by 5s either. It works well to use
toothpicks sorted into eight groups of five. Using eight
5s taken from two decks of cards also is effective.

-rite !mat beiteb-it ob- titis pnognaK is lot

Kati( "tot exitica tRiKleiktg, ttathk

frap,tiQ,y boidikg.

Richard S. Ellerby 23
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DOUBLE IT

One lonely lion feeling sad and blue
Double it, double it, that makes two.

Two baby gerbils gnawing on the door
Double it, double it, that makes four.

Three giant black ants carrying big sticks
Double it, double it, that makes six.

Four happy bluebirds sitting on a gate
Double it, double it, that makes eight.

Five little chickens following the hen
Double it, double it, that makes ten.

Six furry raccoons digging down to delve
Double it, double it, that makes twelve.

Seven dirty kittens licking their paws clean
Double it, double it, that makes fourteen.

Eight baby beetles climbing on the screen
Double it, double it, that makes sixteen.

Nine yellow fat bees gathering 'round the
queen
Double it, double it, that makes eighteen.

Ten little puppies eating food a plenty
Double it, double it, that makes twenty.

24 200 Hours of Family Fun With Math
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0 2 4 6

Doubles
This activity is done with two or

more participants and is untimed. Use
different colored chips or tokens for each
player. Use red or black 0 through 10
cards (22 cards) which have been mixed
by the learner.
1. Turn one card at a time and double

the number as in Game Twelve.
2. With each correct response, players

put their colored chips on the doubled
numbers on the game board. For ex-
ample, if the player turns a 4, his/her
chip would go on the 8 circle (4 + 4 =
8).

3. Arbitrarily block out or cover three
circles so the game does not end in a
tie. Change with each game.

4. The winner is the player with the most
chips or tokens on the game board.

NOTE: Enlarge the game board for ease
of play, and laminate it for durability.

Richard S. Ellerby 25

033



A

.0..... .....1MM,%..,

1 3 5 7

Doubles + One
Begin this activity the same as

Activity B.
1. Turn one card at a time, double the

number, then add 1.
2. With each correct response, play-

ers put their colored chips on the
correct numbers on the game
board. For example, if the player
turns a 4, his/her chip would go
on the 9 circle (4 + 4 +1 = 9). Only
one chip can be placed on each
circle.

3. The winner is the player with the
most chips or tokens on the game
board.

4. This is not much harder than
doubles and a natural lead-in to the
following concept If 8 + 8 = 16,
then 8 + 9 = one more or 17.

5. Arbitrarily block out three circles as
in Activity B.

NOTE: Enlarge and laminate the
game board.

26 200 Hours of Family Fun With Math



GAME SIXTEEN
Doubles Plus 1

(timed)

1. Sort the 1-10 cards and 2 jokers into a deck (42 cards).
deals out the cards one at a time as in Game Fifteen.

2. Conceptually, it is much more difficult for the learner
For example, the thought processing must be 4 + 4 =
the 4 appears. Remember to display only one
card to the learner.

3. It may be necessary to back off and allow five,
six, or seven seconds when starting this game.

4. Follow the directions again as in Game
Twelve.

The parent shuffles and

to add 1 to each double.
8 plus 1 more = 9 when

To t eiCtx aad wait from ntatititatioK toitm it is

expekieitee. tkat is Q.c1c12iit9 towed appear to be

delibexately de.pkiiYiRg tke, cRAd ob-

oppontuRities to Q,ecuut.

ua9, 1991

The game of Doubles. Plus 1 not only reinforces strict
doubles but it also teaches the idea of 1 more and the
difference of 1 (see, Game Twenty). The concept of
difference to teach' subtraction is seldom taught in -,
schools, causing:Students to count on their fingers.
Although it is not wrong to count on the fingers, it is like

having always to use paper and pencil in later grades to

come up with answers._Developing thinking skills and

resultant-strategies 'are the objectives developed with
these games. Teachers are aware of the problem of rote

learning, but little is being done differently to change
the system.

Richard S. Ellerby 27
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GAME SEVENTEEN
Doubles Plus 2

(timed)

1. Follow the directions in Game Sixteen, but adding 2 instead of 1.
2. Stepping up another notch, it becomes more of a short-term memory problem

to hang onto the concept of 2 more. For example, 6 + 6 =
12 + 2 more = 14 when the 6 is played.
3. The learner must remember his doubles and

count on 2 more in his head.
4. The game is played the same as Game Sixteen.

2

GAME EIGHTEEN
Doubles Plus 3

(timed)

1. Follow the same format as in Games Sixteen and Seventeen, but add 3 more.

2. This is a real mind bender unless the learner is given considerable time to

respond. If you think about it, the response asked for is 3 plus any doubles up

to 20. (Delay this game until later if it becomes frustrating.)

It is not" necessary or even advisable to achieve mas-

tery (two- to three-second response) at this point, but

what is important is developing the concepts of 3 more

and difference of 3. It would be reinforcing to spend time

before Game Eighteen counting cards by 3. to 21: The

parent does this by dealing three cards at a time orcount-

ing toothpicks' (or anything else) in seven groups of three

To go beyond to ckiubles plus 4 is really too difficultarid

selves no futtire purpose.

=.:
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GAME NINETEEN
Sums to 10

(timed)

1. Sort the joker (0), ace (1), 2, 3, 4, and 5 cards into a deck (22 cards), and spread
them out face down on the table or floor.

2. The parent and learner draw one card at the same time and lay them face up on

opposite sides of the spread.
3. The object is to practice adding random pairs of numbers as quickly as possible.

Most combinations will be doubles (0 + 0, 1 + 1, etc.), one more (2 + 3, 3 + 4,
4 + 5, etc.), two more (2 + 4, 3 + 5, 4 + 6, etc.), and three more
(1 + 4, 2 + 5, etc.). With the smaller numbers, the learner
can add up more easily than with larger combinations.

4. Begin with five or six seconds. Keep each game close by
controlling the time. The learner keeps the cards which
he/she correctly adds within the determined time. Those
incorrectly added go in the parent's deck.

5. At the end of the game, estimate who has the most cards in
his/her stack.

6. Count by 2s, 3s, 4s or even 5s (teaching multiples/multiplication).
7. Score rounds to five or more for a game. Try to stay within 15 minutes for a

game. Let the learner keep the score.

The whole idea behind teaching doubles, plus 1, plus 2,

and plus 3 is to help the learner transfer this concept to
aid in addition. Some learners may use doubles plus 1,

2, or 3 more as a strategy. Example: When the problem

is 4 + 5, then if 4 + 4 is 8, 4 + 5 is one more, which is
how many? Ask this question frequently to establish a
mind set. This may sound a bit redundant, but most chil-

dren struggle with simple addition having learned no

strategy except finger counting.

At this point, try to jump ahead to The Ellerby Game 1,

2, 3 on page 53. You will be fascinated by the chal-
lenges presented!

Richard S. Ellerby
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IMPORTANT! When finger counting (adding); nearly all

children will count through both numbers disregardirrg
that one may be larger than the other. Each of these
solutions is-a strategy, that we developed (usually by
ourselves)early,,And they are difficult to change Spend

time with five different children, and you. may see five:
completely different ways to solve problems. Finger'
counting' is the 'least desirable of these. An attempt
should be made-to build'relationships and make com-

parisons which lead to the transfer of skills.

REMINDER: Children should be taught to begin with;
the larger wunitiei; for example + 3, by covering
the 5 card with their hand and saying 5, then count-
ing 3 more by touching and counting each shape
on the 3 card,.. This is called counting on, as has
been discussed previously.

The concept 5 + 3 = 3 + 5 is even more difficult and not

worth the effort to sort out at this time. This will be an

isah-ha!" with continued practice. Sometimes rather than

diving right into a game, it helps to preteach strategies.

Because the constant emphasis is on timed accuracy,

the learner will opt for the quicker strategy; in this case

doubles, plus 1, plus 2, and plus 3. This will make more
sense to the parent when one of the most difficult prob-

lems, 8 + 5, is solved in two seconds. If you think how
you might solve this problem, you may say any of the
following: a) I just know 8 + 5 = 13; b) 8 + 7 = 15 take

away 2 is 13; c) 8 + 5 is the same as 7 + 6 which is 13;

d) 8 + 5 is the same as .5 + 5 plus 3 which is 13. Do you

put the larger number first in your mind when adding?
or the smaller? or does it make any difference to you?
Think what your own strategies are. Are they efficient?

30 Mathematics for Young Learners
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Adding to 10
This activity, played with two or more

participants, is untimed and uses differ.
ent colored chips or tokens for each player.
Use two sets of red cards, a red 0.3 deck
(4 cards), and a red 0-10 deck (11 cards).
1. Turn one card from each deck and add.

(The parent deals from the 0.3 deck.)
2. Go through the 0-10 deck one time and

not quite three times through the 0-3
deck, shuffling each time. The learner
can mix the 0.10 deck.

3. The winner is the player with the most
chips or tokens, allowing only one per
player on each circle. NOTE: The
middle numbers will appear more fre-
quently; therefore, the players may want
to repeat the 0-10 deck for another
round.

Additional Hint: An easy way to introduce
this activity is to start with one deck 0-
10 (22 cards, red or black). Turn one
card at a time and play 1 more for a
while, then 2 more, then 3 more
separately. Activity D combines all three
randomly, plus 0 more. (Enlarge and
laminate the game board.)
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Read This Before You Continue ..
The upcoming games of "differences" should be preceded by considerable

practice. The parent, looking at the deck of 42 cards face up, sorts through the
deck displaying cards with a difference of 1, i.e., 2 and 3, 4 and 5, and even 6 and
7. Ask the question, "What is the difference between 4 and 5?" The learner will
probably answer "Five is 1 more," which is correct. Try random differences of 2
more; 3 more will be harder, but the strategy will be planted. Expect the difference
between 0 and any number to be learned quickly.

You may think it is easier and more efficient to count backwards for the
problem 5 - 1 = 4 or 5 - 2 = 3. This is true, albeit confusing for the learner at this
point. Just know that understanding when to add up or count backwards will

unfold with time.
Counting backwards should be done by placing the learner's hand on the big

card, say the number, then count back by touching the shapes on the smaller
card.

Start playing and see what happens!

Use a Number Line
As a supportive means to teach differences (subtraction), start with a number

line from 0 to 10. Have the learner show you the difference between any two
numbers. For example, place a colored, transparent chip over the numbers 5 and
8 and count the spaces in between. This will give you the difference. Count up
from the smaller number if the difference is less than 3; count backward from the
larger number of the difference is 4 or more. Notice that both methods will yield
the correct response. The number line is a valuable resource. It is easy to illustrate
the difference between negative 3 and positive 3 = 6 (see Advanced Hint below),

although not appropriate at this time.

1 3 4 (4) 6 7 8 9 10

I 1 II II II
one two three

spaces

32

The difference between 3 and +3 can be illustrated in

this way.
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GAME TWENTY
Differences to 5

(timed)

1. Use the same 0, 1, 2, 3, 4, and 5 cards as in the last game, and spread them
similarly on the floor or table.

2. The learner draws one card and lays it face up on her side of the spread. The
parent then draws one and lays it beside the learner's card. At first you may
want to play this game untimed. To make the game more difficult, lay the cards
on the opposite side of the spread.

3. The object is to determine the difference (subtraction) between your two cards.
4. Follow directions 4-7 in Game Nineteen. (See page 36 for a reinforcing activity.)

Addit6int
'Guidance

I

It will be apparent that having taught the concepts 1
more, 2 more, and 3 more, the learner will transfer to
this game quickly. The writer has always thought that
schools do not teach subtraction the easy way. By
definition, subtraction means take away, which means

starting with the larger number and counting backwards.

It should be taught by adding up from the small
number, which is exactly what.has been taught in Game

Nineteen. The difference is in the word difference, which

implies a separate mind set or strategy.

Think ahead for a minute to an extremely difficult
subtraction for first graders, such as 9 - 8 = 1 (Game
Twenty-Two). By adding up, the difference is one, which

makes it one of the easiest problems to solve. Some
learners will count on no matter what the difference.

Success develops self-confidence and motivation, and

from this point on, the learner will sprout wings and fly.
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Adding With Dice
This activity is played with two or

more participants, unnmed. Use different
colored chips or tokens for each player
and two dice.
1. Roll the two dice and add.
2. Place your token on the arde with the

total of the dice. Only one chip is
allowed on each circle.

3. The winner can be determined in two
ways: it can be the player with the most
chips or tokens played on the board,
or it can be the player who covers the
last 7 circle.

NOTE: You also' can play this game with
a time limit for each round, so that
when the last 7 circle is covered, the
game is not over. Try playing differ-

ent ways! (Enlarge and laminate.)

....
1 2-
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* ACTIVITY F *

Add or Find the Difference With Dice

This activity is played with two or more participants, untimed. Use dif-
ferent colored chips or tokens for each player and two dice.
1. Roll the two dice and add OR subtractplayer's choice.
2. Place your token on the circle with the total of the dice. Example: Roll a 6

and a 5, place your chip on either the 11 circle (6 + 5) or the 1 circle (6
5). Remember, the difference between 5 and 6 is 1. Subtraction means
counting backwards, which may be difficult. Only one chip is allowed on
each circle.

3. The winner can be determined in three ways: It can be the player with the
most chips or tokens played, the player who covers the last circle, or
ended by a time limit.

NOTE: You can also play this game with a time limit for each round, so that
when the last circle is covered the game is not over. Enlarge and laminate.

Richard S. Ellerby 35
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Determine the Difference With Cards

For this activity, use only the 0
through 5 cards from a deck. Divide
them into a red deck and a black
deck (12 cards in each).Use the same
colored chips or tokens as in previ-
ous activities.
1. The parent and the learner(s)

(three can play) alternate turning
one card from each deck and
determining the difference.

2. Place a token on the circle with
the correct difference. Refer to
"Additional Guidance" on page
33 for a review of adding up and
counting backward.

3. Play through the decks at least
twice. The winner is the player
with the most tokens played.

4. Enlarge and laminate.

36 Mathematics for Young Learners
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Sums to 14
(timed)

1. Use the 0 through 7 cards.
2. Follow the same directions as Game Nineteen.

GAME TWENTY-TWO
Differences to 7

(timed)

1. Use the 0 through 7 cards as above.
2. Follow the same directions as Game Twenty.

Reinforce doubles,. plus 1, plus 2, plus 3, and differ-
ences in the above two game& The concept of ten (the

next major &idle) is now taking form. For example, 3 +

7 = 10; 6 + 4 = 10;5 + 5 = la Considerable time will be
devoted to this later in Game Twenty-Six

The idea of interspersing these games is that one should

be taught as reinforcing the other. The sum of 7 + 4 can

be taught as double 4 plus 3 more, but it may be easier

for the learner to visualize it as 7+ 3 = 10,end 1 more =
11.

The difference of 7 - 4 also is difficult because of the
separation of 3. It may be taught by counting backwards

beginning at 72 Fortunately, some learners will still con-

tinue to county), suchas 4 and 3 more is 7

Richard S. Ellerby 37
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* ACTIVITY H *

Add or Subtract Three Dice

17

This activity is played with two or
more participants, untimed. Use different
colored chips or tokens for each player.
You will need three dice.
1. The players roll the three dice and add

or subtract each number one time. It is
the player's choice what he/she does.
Example: Roll 6, 5, and 4; possibilities
would be: 6 + 5 4 = 7; 6 - 4 + 5 = 7; 5
+ 4 - 6 = 3; 6 + 4 - 5 = 5; etc.

2. Place a colored chip or token on the
circle with the correct total.

NOTE: The winner may be the player who
occupies the most circles, or you may
score bonus points for "capturing"
adjacent circles:

1 circle = 1 point
2 circles in a row = 4 points
3 circles in a row = 9 points
4 circles in a row = 16 points

Therefore, at the end of the game, a
player occupying circles 4, 6, 7, 13, 14,
and 15 would score 1 + 4 + 9 = 14
points. The thought process becomes
quite advanced. What if you use 0.9 or
0-12 dice? What if you add, subtract, or
multiply? (Enlarge and laminate.)

16
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GAME TWENTY-THREE
Sums to 20

(timed)

1. Use all of the numbered cards and 2 jokers (42 in all).
2. Follow the same directions as Game Nineteen.

Addifio;4°
Gulden Just to change the format, the parent may choose to

deal out one card to each player or draw from a deck
instead of picking from a spread deck.

Differences to 10
(timed)

1. Use all of the numbered cards again.
2. Follow the same directions as Game Twenty.

Summary/Review
This is a good time to review doubles, plus 1, plus 2,

and plus 3. Example: plus 1 (4 + 5, 5 + 6, 6 + 7, 7 + 8, 8 +
9,9+10);plus2(4+6,5+7,6+8,7+9,8+10);andplus
3 (4 + 7, 5 + 8, 6 + 9, 7 + 10). Holding the deck, the parent

See how quickly the learner is able to shift from one to the
selects random combinations of plusl, plus 2, and plus 3.

7) other. The problems 8 + 10 and 7 + 10, etc., will be more
easily taught in Game Twenty-Five.

Richard S. Ellerby 39
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MOST IMPORTANT SKILL:

Differences, such as 10 - 9, 9'- 8, 8 - 7, 7 - 6, 6 - 5, 10 -

8,977,8-6,7-5, and 10= 7;9-6,8-5,7-4,wilibe
picked up quickly: byadding up The biggest concerns
are 9 7 5 and 9 - 4. E'en it the learner knows that ;4 + 5

= 9, it usually takespractice' by counting on cards baCk-

wards or using other manipulativee to master Use the
number line on page-32 if :necessary By this, time the

learner may surprise yoti..

GAME TWENTY-FIVE
Combinations to 20

(untimed)

1. Use the entire deck, including the face cards and two jokers (54 cards).

2. Assign a value of 10 to the face cards (king, queen, jack). All other cards are

worth their face values.
3. The parent, as dealer, deals two cards to the learner and two to himself/herself.

The cards should be reasonably close but not touching The learner determines

the sum for both players' cards.
3. Whoever has the greatest (highest) sum wins. Reverse after a while and allow

the least (lowest) sum to win. Keep the cards you have won in a separate pile.

4. The winner is the player with the most cards. Several rounds may constitute a

game.

*44 444 Which
sum

is
greater?

0
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By assigning a value of 10 to the face cards and using

them in this game, the opportunity to add 10 to any num-

ber is increased. This also establishes the value of face

cards in the eventual games of °21° and °31.' The learner

not only must learn to add her own cards, but must add

the opposing player's cards and make a comparison as

to which is larger.

Notice that this game actually reviews many games pre-

viously taught and creates risk-taking (quick response).

IMPORTANT SKILL:

When each player gets an identical card, the learner
will learn to cancel these cards and simply determine
who has the largest of the two remaining cards.
Spend some time establishing this high-level skill.
Example: When 5+ 8 and 4 + 8 are played, the 8s cancel

each other, and the 5 is greater than the 4. It is not
necessary to add in this case.

As qotkg ago as 1913, psyckdogist Edward TRolutdilee

mote tRat Rotund cogyetitioK impnouts tRe ototioatioK

to ,e.alut; tkat direct niVaQny witR otkas is Reddy.

PlaYing
Doubles
with
the
tutor.
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GAME TWENTY-SIX
Any Number Plus 10, 20, 30, 40

(untimed)

1. Use four lOs and one set of 0-9 cards (14 cards in all). The object is to add 10

to each number.
2. Lay down a 10, then, one at a time, lay down a 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9

beside the 10 in that order. The learner should add the two, giving the correct

response after each card is played. Example: 10 + 1 =11; 10 + 2 = 12; 10 + 3 =

13; etc.
3. Usually this strategy is picked up rapidly as the

learner sees it is only necessary to add the num-
ber followed by the word "teen." Example: 14 = 4
+ teen, 18 = 8 + teen. However, 11, 12, and 13
will be more difficult to teach, because they do
not follow the above system.

4. Now lay down two 10s, followed by 0, 1, 2 , 3,

4, 5, 6, 7, 8, and 9 in that order. Ask for a
quick response.

5. Remember, what's actually being taught is the sum of 20 and any other
number to 10. For example, 20 + 6 = 26, 20 + 8 = 28, 20 + 10 = 30.

6. Continue with three 10s to 39 and four 10s to 49. It is not possible to go to 50

with one deck as it contains only four 10s.

Hint
Cover

the zero
to make

16

After adding with one 10, two 10s, three lOs and four
10s several times as above, it is then advisable to mix

and match (by sorting through the deck) with different
combinations of lOs and units, for example 10 + 8 =18,

10+ 10 +10 + 6= 36, 10 +10 + 9 = 29, etc. It is surprising

how fast learners pick up this seemingly difficult concept.

1

Achiaind Hints
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GAME TWENTY-SEVEN
Combinations of 10

(untimed)

1. Use one set of 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10 cards (11 in all).
2. Lay out the cards, facing the learner, in pairs with sums to 10; 10 + 0 = 10, 9 +

1 = 10, 8 + 2 = 10, 7 + 3 = 10, 6 + 4 = 10, and 5 + 5 = 10.
3. Again, none of these sums are new information; yet it may be difficult at first

for the learner to see the connection that all cards in a deck have a match of
which the sum is 10.

4. Assemble different combinations of lOs unknown to the learner. Each combi-
nation of two cards will be referred to as a "set of 10." Example: One set of 10
may be 8 + 2 or 9 + 1; two sets of 10 may be 7 + 3 and 5 + 5, or 6 + 4 and 10
+0; three sets of 10 may be 9 + 1, 8 + 2 and 5 + 5, or 6 + 4, 7 + 3 and 10 + 0.

5. Beginning with one set of ten, turn the two cards over and ask the learner to
identify the sum. This is nothing but review; however, the awareness of combi-
nations of 10 is the objective.

6. Using two sets of 10, turn over different combinations laid out randomly. The
learner will match each set and say the answer, "20."

7. Play again as above,but throw in a "fooler" such
as 8 + 2, 9 + 1, and 9 = 10 + 10 + 9 = 29.
Repeat with all different combinations of sets
and foolers. Ask what is missing to make
another 10? Example: 7 + 3, 6 + 4, and 5 (needs
another 5 to make 30). What would the sum
be?

8. Three sets of 10, even four and five sets of 10 may
be randomly displayed, matched, and an answer
determined within eight or ten seconds by the
learner, throwing in a fooler now and then.

9. If the above is handled easily, two foolers with a
sum less than 10 can be added to the game as an
extra challenge; for example, 5 + 5, 10 + 0, 6 + 4,
and 3 and 2 = 35. Further, 8 + 2, 7 + 3, 5 + 6 = 31,
when randomly displayed, is even a greater stretch.

Richard S. Eilerby
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MOST IMPORTANT SKILL:

The parent controls Game Twenty-Seven by selecting
the various sets depending upon the learner's ability to

respond. Take your time. Considerable concepts are

covered in this game.

GAME TWENTYEIGHT
Matching 106

(untamed)

1. Sort the 1-10 cards into a deck.
You should have 40 cards.

2. Lay out the cards in a four-by-four
pattern (four rows with four cards
in each). There will be 16 cards
showing face up.

3. Allow the learner to go first. Have
him/her pick out each set of two
cards totaling 10 and put them in
his personal pile. The 10 card will
not need a match unless you use
the jokers, in which case the 10 and
joker (0) would be a set. For
example, the learner will see and
remove 6 and 4, 3 and 7, etc.

4. The parent, as dealer, will deal cards
into the spaces left by the cards
removed. The dealer then gets a
turn at picking out the new
combinations of ten.

5. The game continues until all the
cards have been matched into sets
of 10.

6. The winner is the person with the most cards. You may want to count by 3s in

preparation for triples in an upcoming game.
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In Game Twenty-Eight and Twenty-Nine rather than
counting individual cards to determine the winner, add
up the 10s in each hand to see who has the highest
sum. Remember, the total of all cards is 220.

GAME TWENTY-NINE
Concentration with 10s

(untimed)

1. Using the same 40 cards as in Game Twenty-Eight, lay all cards on the table or
floor (I like to play on the carpet) face down in rows and columns.

2. The first player turns up two cards. If the two card's total is 10, it is a match,
and the player keeps those two cards in a personal pile. If the cards do not
match, they are turned face down again, then it is the next player's turn.

3. The game is over when all cards have been matched. Count by lOs to see who
is the winner.

A
P:11

!,

ff,
V
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GAME THIRTY
Combinations of 10 to 100

(untimed)

1. Sort the 1-10 cards into a deck. You will have 40 cards again.
2. The parent sorts through the cards face up in his/her palm and picks out sets of

10, laying them.one card at a time in a horizontal row in front of the learner.

3. By working toward 100 by lOs and units in rapid fashion, the learner will
become at ease and familiar with any combination of lOs to 100. A verbal

response by the learner (shown in parenthesis) is given after each card is added.

Example: Begin with 10, turn up a 1, learner says (11); turn up a 9, learner says

(20); + 10 (30), + 8 (38), + 2 (40), + 7 (47), + 3 (50), + 10 (60), + 5 (65), + 5 (70),

+ 6 (76), + 4 (80), + 10 (90), + 1 (91), + 9 (100). Reversing the above by
removing the cards singly in sequence is a much more difficult task. Two at a

time (a set of 10) will be easier. Actually, the learner is counting backwards from

100 to 0.
4. With many learners, it may be advisable to begin this game by going forward

and reverse to and from 40, then gradually extend to and from 50, 60, etc.,

gradually to and from 100.
5. The advanced form of this game is to subtract cards one at a time out of se-

quence. Taking away a set of 10 and 1 unit of the next set at one time may pose

a problem for the majority of learners. Try it, but don't ever frustrate the [earner.

TRis book is tRe. best iittYestoteAt you uyiet elYeA p.tai2e,

. . . 200 Rouns oft fram.iey togetkoutess

ton Bess titcut 10 cetts pen kowd
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GAME THIRTY-ONE
Add a Deck of Cards

(timed)

1. The coup de grace of Games Twenty-Six and Twenty-
Seven is being able to add the entire deck using com-
binations of 10 in less than three minutes. This can
be taught easily to many kindergartners and most first
graders.

2. If the joker (0) is used, it will be necessary to borrow
two more from another deck so you have four jokers
in all. It works just as well using the 40 number cards
with the 10 having no partner (or match).

3. Randomly spread the deck face up on the floor in a
tightly clustered, circular pattern.

4. The learner will begin at zero seconds by selecting a
10 or sets of 10 and laying it with one-half overlap in
a vertical column adjacent to the spread deck. The
tendency will be to hurry and mess up the vertical
stack but don't allow this.

5. Seldom, if ever, will learners start with all the 10s then move to 9s + ls, 8s + 2s,
etc. It is best not to tell them this, because for some the search slows them
down. Only a dominant left-brained child will nurse a penchant for doing this,
and children generally do not function this way. Isn't it wonderful?

6. Continue to stack each set of 10 in a vertical column adding up to 100. Count
by l Os to check. Start a second stack to 100 next to the first column. The four
remaining cards should form two sets of 10, making the total 220. Check the
time. The learner will be highly motivated to beat his/her own best time or
show off to friends, company, and relatives.

7. An advanced form of this game is to take out one, two, or three cards before
spreading the deck, then ask the learner to determine which card or cards are
missing and what the new total is. Of course, the cards held out should not be
a set of 10.

60
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The writer has experimented every year with sixth grad-

ars to see how quickly they can add a deck of cards
given no advance strategies. Only .3 to 5 percent will
think of a strategy other than adding cards consecu-
tivelythe way they have been taught for five years. There

is truth that any concept can be taught at any level (age)

`if the instruction is meaningful and appropriate. How
many adults believe this ?' Try this one Add the num-
bers zero to 100 in less than three minutes. There is a

strategy. 'The answer will be found later, so don't lose
any, sleep. Example: 100 + 99 + 98 + 97 . . .

GAME THIRTY-TWO
..21..

(untimed)

1. Use the entire deck of 52 cards (no jokers).
2. Give each player five white poker chips to begin the game.
3. The parent begins by dealing each player two cards face up. The object is to get

close to 21 in face value of the cards, the face cards counting 10, the ace count-
ing either 1 or 11, and all other cards counting as their face value.

4. Ask the learner if he/she wants another card. Remember, the total

exceed 21.
5. If the learner goes over 21 (broke), the

draw if the count is less than 17.
This is not Las Vegas rules
which favor the house. Chance
should prevail.

6. 'Whoever gets the highest
point count without going
over 21 receives a chip from
the loser. The game is over
when one player is out of
chips. The other player
has then won.

48
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Guide ncc
Eventually the game of 21 can be played with one of
the two cards face down, but initially it may be necessary

to help the learner think through the correct response
by reviewing strategies. This game teaches estimating

(about how many do I have?), uses all the games
previously taught, employs risk-taking, and develops the

high-level thinking skill involving a missing addend.
Example: If the learner has a 10 and a 6, what is needed

to make 21? This is a very difficult concept to teach,
and the parent must occasionally ask the question. Keep

stretching but don't overdo it. It's fun to see how much

thinking revolves around the ace (1 or 11). Remember,

11 is 10 and 1 more. In Game Thirty-Four and Game
Forty-Nine, when we teach the values of chips, the
learner will be able to decide how much to bet.

Matching 11 s
(untimed)

1. Follow the same format as Game Twenty-Eight (Matching 10s).
Use the 1-10 cards (40 cards) and lay 16 cards face up in rows

and columns.
2. Allow the learner to go first and pick out each set of cards

totaling 11.
3. Each card will have a match; 10 + 1, 9 + 2, 8 + 3, 7 + 4
and 5 + 6.
4. The blank spaces, where matches have been made and
cards removed, are filled with new cards.
5. Each player takes a turn until all cards are matched. The

winner of the round is the person with the most cards.

CWiltklitg AQQ tke tiwte
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Another spin-off of Game Thirty-Three is to add up the

11 s to see who has the highest sum. This is not an easy

task The confusion may result, because you have taught

11 is 10 and 1 more. Now you are adding different sets

of 11(9 + 2, 8 + 3, etc.). Eventually the learnerwill pick

up counting by 11s; 11, 22, 33, 44, 55, 66, 77, 88, 99,

but don't dwell on this. Yes, it's also possible to treat

each set of 11 as 10 + 1, count 10s and 1s separately,

and determine the sum.

Advanced Hints

-
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Read This Before You Proceed

Congratulations for perservering with the sequence of games so far. If you are
contemplating beginning here because your child is 5-1/2 to 6 years old, please
consider this a mistake. Strategies developed in Part 2 are essential as are the
concepts of "one more", "doubles", and "difference."

The games to come are as much fun for the family as they are for your child.

A great stride toward future academic success has been secured at this point. It is
important to intersperse math games with reading and maintain an active and
interested role in your child's schooling. Your child's kindergarten teacher, no
doubt, will see your child as very bright in mathematics, but it is up to you to keep

working toward Game Sixty. It is possible to complete this book by age six, but

don't push too hard.
It will be necessary to purchase a few more accessories for the upcoming

games: red, blue, and white poker chips and double 12 dominoes.

N

Second graders learn with kindergartners.

52 200 Hours of Family Fun With Math
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GAME THIRTY-FOUR
The Ellerby Game 1, 2, 3

(untimed)

1. This game was one of the first games incorporated into the
school kindergarten program, and my name was assigned by

the teachers.
2. Remove the 7 through 10 cards and face cards from the

deck. You will play the game with the ace (0) through 6 cards.
You should have 26 cards.

3. Each player receives ten white poker chips, five red chips,
and three blue chips; whites are worth one; reds, two;
and blues, three.

4. Using a poker chip as a pattern, draw three circles on a
sheet of paper. Color one red and one blue and leave one
white. Label each color with the chip values listed above. This
will act as a visual reference for the learner.

5. Lay the shuffled deck of cards face down. Each player draws

one card on his/her turn.
6. The players must remove chips equal to the amount of the card

drawn. Each should place the chips off to the side but not mix them with other

players' chips as they will be used again. Example: If the 5 card is turned up, the
learner may choose to remove a blue chip (3) and a red chip (2), a blue chip (3)

and two white chips (1 each), five white chips, or two red chips (2 each) and one

white chip (1).
7. The first player to run out of chips wins the round. Try three to five rounds to

a game.
8. IMPORTANT: To advance this game, the draw card can be at face value (above);

1 More, 2 More, 3 More (Game Eleven); Doubles (Game Twelve); Sums to 10

(Game Nineteen); or Differences to 5 (Game Twenty). Adding these strategies

makes The Ellerby Games (Thirty-Four, Thirty-Five and Thirty-Six) the most

versatile and fun in this book.

AetRougk tke gams ken.e.iK axe iiitmded to be.

delYelopReAtaet9 oitgaitize.d, cRaKce. Q,eatutittg wtay Bead

oite eean.Reit to aduaRced iktsicAts, passiwg sowte steps

otke.n eeauetts froPlocu.
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MOST IMPORTANT SKILL:

The concept of assigning a variable value to a single
chip is the third most important skill taught. It may not
be new to learners who have a knowledge of money.
However; many children don't have this understanding.

It usually is necessary to have the learner tap the cen-

ter of the chip with his/her finger and count at the same

time.. Example: one blue (tap one, two, three) and one

red (tap four, five) equals five. Always start with the larg-

est chip when counting. It may be necessary to make
change; for example, if a 2 comes up and the learner
has only a. blue chip (3), the blue must be exchanged
for three whites. (1 each) or one red (2) and one white
(1), referred to as 'making change.° Try not to help too

quickly. It is fun to watch the thought process given so
many choices. Tapping and counting may not be nec-
essary for very long. This game is a precursor to games

using money, which are upcoming.

\xt
)

Adialiced Hints

The Advanced Ellerby Game 1, 2, 3
(untimed)

1. Sort the 0-10 cards and two jokers into a deck for a total of 42 cards. It may be
a big step to include the 7, 8, 9, and 10 cards all at once. Use your judgment.

2. Follow the same format as Game Thirty-Four, but it is advisable to use 15 white
chips, 6 red chips, and 4 blue chips. Chip values remain the same: blue = 3,
red = 2, white = 1. The amount of chips used may be adjusted to make the
round longer or shorter. Adding more white chips means that it will not be
necessary to make change as frequently. For an extra challenge, and to extend
the game time, add gold chips and count them as 5.

54 200 Hours of Family Fun With Math

67



3.

GAME THIRTY-SIX
The Reverse Ellerby Game 1, 2, 3

(untimed)

1. Use the 0, 1, 2, 3, 4, 5, and 6 cards (26) as in Game Thirty-Four.
2. In this game all chips are placed in a center pile easily accessible to all players.

3. Use 20 white chips, 11 red chips, and 6 blue chips. This totals 60 points.
4. Again, each player turns one card and removes that value

of chip(s) from the center pile. When all the chips are
removed, the winner of the round is the one with the
highest sum of chips in his/her personal pile. Arrange
the chips by color and tap when counting.

Additional
Guidance

At first, the chips may be counted blue, red, and white
in sequence; largest value to smallest value. Later they

may be grouped by 5s and counted that way. For

example, blue (3) + red (2) = 5, red (2) + red (2) + white

(1) = 5. Counting by 5s is more difficult than counting by

10s. This is a good way to visualize the process. As a
challenge, the parent arranges his 5s with the learner's

5s in a row and counts. Using all the chips, it is possible

to count from 0 to 60. Remember to start with 0. Add the

scores from each round on a score sheet. Separate the

10s from the 1s in two columns.

Dad John

30 + 3 = 33 20 + 7 = 27

20 + 9 = 29 30 + 1 = 31

50 12 50 8
Adding only the 1s column is a fun way to score the
game (to 25) so the learner can keep the total sheet.

He/she also can add the 10s column, but it is likely the

game to 80 or 100 would end up a tie. Try both ways but

not at the same time.

The ability to change 1s to 1 Os and carry is a skill teamed

much later. It would be best not to confuse the learner

by trying to explain it at this point.
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One of the most difficult things to accomplish in counting

by 5s is learning to start in the middle of a sequence
and counting up. There is a certain flow if the learner
begins at 0. If interrupted, the flow is broken, and usually

the learner must go back to the beginning. Start at 20,

25" etc. and have him/her count up to 60. This is a

precursor for counting small change. It won't take long

to get to 100 by 5s, especially if it is represented visually.

GAME THIRTY-SEVEN
I'm Thinking

(untimed)

This may not be exactly where Game Thirty-Seven fits into the developmental
hierarchy, but this is as good a place as any. In a simpler form it could be used
earlier.

In a typical math class problems must be copied from a book, and the learner
is accountable to show his/her work. For the most part, this is not an exercise in
computation but rather practice in small muscle control. As much as two-thirds of
a student's time is spent in numerical penmanship. I have helped my grandson,
Tyson, mentally work through an entire math chapter in 30 minutes. A week later
he may have completed the assignments (the same problems) in individualized,
self-paced math imposed by the teacher.

The object of this game is mental review, and the following are some not-so-
simple mind benders requiring rapid thought processing. Use them at breakfast,
on trips, or before bedtime. The possibilities are limitless. Make up your own.

7 and 2 more
double 2 and 1 more
0 and 3 more
1 less than 3
double 4 and 2 more
double 1 plus 0
double 3 and 1 more
2 less than 3
4 and 3 more
double 2 and 4 more

Less Difficult
double 4 plus double 1
double 2 less 1
double 2 plus 1 plus 0
double 4 take away 2
double 4 less 1 plus 1
double 1 plus double 0
double 4 minus 1
double 3 plus 0
double 0 plus 1 plus 2
double double 2

double 1 plus double 1 plus 2
double 2 plus double 1
double 3 take away 1
double 5 minus 1
double 0 plus 2 plus 2
double 5 take away 9
1 plus 2 plus 3
0 plus double 2 plus double 0
3 less than 4 plus 1
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4 plus 5 plus 6 (ask how)
23 take away 3
5 plus 5 plus 5 plus 2
3 sixes
7 plus 1 take away 6
4 fours
3 fours take away 1
double 4 plus 6
3 fives plus 4
double 3 plus double 4
double 5 minus 4
the difference between 25

More Difficult
double 10 take away 19
triple 5 take away 10
triple 10 take away 28
triple 2 plus double 3 plus 1
triple 4 take away 3
13 minus 6 plus 6
15 take away 11 and 1 more
the difference between 10 and 15
double 10 plus double 8
double double 10 minus double 10
triple 8 minus double 2

and 27 triple 5 plus triple 5

Yr

r
Hey, Mr.Mr. Ellerbyl This is fun!

.11

Too °Veit Kati{ ittStkuCtioK eitykaSizeS note Q,eCUutiRQ altd

Kupkben recipes Wei 11,eCtSoKiitc). 00/L KC1K9 teattiteLS, htatk

iS a en.ystenious, wteLlaiKQQ.eSS, abstract activity wait gitae

iteleucute,e, to daiN Ewa, 1993
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Double 9 Dominoes and Dice
(untimed)

1. For this game you will need a box of double 12 dominoes, a pair of dice (1-6)
and a 12inch ruler. Take out all the 10, 11, and 12 dominoes so you end up
with a set of double 9s. The higher numbered dominoes will be used later.

2. Lay the ruler between the two players. From a separate pile (kitty), turn all the
dominoes upside down. Each player draws seven dominoes and turns them
right side up on his/her side of the ruler.

3. To begin the game, each player selects one of her seven dominoes and lays one
end touching the 0 end of the ruler. Any number from blank to 9 may be
showing.

4. Roll the dice to see who goes first. The highest dice rolled starts the game.
5. On each roll, the sum on the dice must be equal to the sum of the back of the

leading domino and the front half of the trailing domino that is played. Example:
If the leading domino number is 5 and the sum of the two dice is 9, then a 4
domino must be played adjacent to the 5 (for a total of 9).

6. If the dice are thrown and no play can be made, a domino is drawn from the
kitty. This domino can be played immediately if possible.

7. The first player to reach the end of the ruler gets 12 points (1 for each inch).
The other player gets the point value on the ruler where the front of his/her
leading domino is. (Most dominoes are two inches long.)

8. The first player to get 40 or 50 points wins the game. It should be possible for
the learner to total the score after each round. Rounds and games usually will
be close and exciting.

oo
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Since you have purchased double 9 dominoes (or double

12 dominoes), you might as well play the games as de-

signed. However, It is not necessary to add . just
match. Matching has great Value for the ciuick visual
recognition of various patterns of dots. Except for the 9,

the dots on dominoes and shapes on cards neariYtoi--
respond. Do not count from toplo- bottom and left to
right any more PractiOe three rows of 3 (9), three rows,

of 4 (12), two rows of 3 and 2more (8), two rows °of.4

and 3 more (11), etc;

Using the ruler in this game is a simple way to establish'

the concept of inch and foot (12 inches): Talk about it
Measure objects around the room Make a PiCtirie of
the object and label its approximate length (height) and

width. Using. blank sheets of paper, have the learner
trace around theluler and cut various lengths with
scissors:

It may be necessary for the parent to assist in adding
and making comparisons. This is no easy task. Older
siblings should be encouraged to enter in and play.

Re. frouadatioK ofr success is detemiKexi tukeit tke

q,ealuteA discovers RisAex oLJK panlictlan

compateAcies.
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GAME THIRTY-NINE
Double 12 Dominoes and Dice

(untimed)

1. For this game you will need a box of double 12 dominoes, a pair of dice (1-6)
and a combination 12-inch/30-cm ruler.

2. Follow rules 2 through 6 the same as Game Thirty-Eight.
3. Each player has the option of using either the sum of the two dice or double

that amount. Example: If the back half of the leading domino is 12 and the sum
of the two dice is 8 (16 if doubled), then a 4 domino can be played adjacent
to the 12, totaling 16.

4. If no play can be made, a domino is drawn from the upside-down
stack (kitty).

5. The first player to reach the end of the ruler gets either 12
(inches) or 30 (cm) points. The other player gets the point
value to the nearest inch or centimeter.

6. The total game points may be whatever you decide.

Ile goci is Q,ess
It wiltitill9 AUK

gettiq better.

-

Telling Time to the Hour
(timed)

1. Enlarge the clock face and hands on the following page. Glue them to a firm
piece of tagboard/cardboard or laminate. Cut out the hands, and use a brad to
secure the hands in the center of the clock. Place the hour hand on top of the
minute hand.

2. Use the 1 through 10 cards and the jack (11) and queen (12). Have the learner
mix the cards and place them face down in a pile next to the clock dial.

3. Allow an appropriate number of seconds (perhaps four or five seconds to begin)
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for the learner to draw a card and locate the time to the hour on the clock dial.
4. For each correct response within the time period, the learner gets to keep the

card. Proficiency will be determined when all 12cards are won in a reasonably
short time span. The parent should earn points once in a while by controlling
the time interval.

hour hand

Richard S. Ellerby

minute hand
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It will be necessary to teach the learner to hold the minute

hand on 12 while moving the hour hand to the correct
time. Alternate after each game having the leamer count

by 1s to 60 and by 5s to 60 (counting by 5s was intro-
duced in Game Thirty-Six). The concept of 60 seconds

in an hour is quite difficult and may not be easily learned

for some time.

GAME FORTY-ONE
Telling Time to 5 Minutes

(timed)

1. Use the same clock dial as in the previmis game.
2. You will need the 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 (jack), and 12 (queen) cards

(one of each) in pile one (12 cards), and four more 5 and 10 cards (8 cards)
from a different deck in pile two.

3. Mix the decks separately and place the two piles next to the clock dial in front

of the learner.
4. The directions given to the learner by the parent will be to draw one card from

pile one and one card from pile two. Each card on pile one should cover the
card below so the hour will change,.while each card in pile two will be played

with a one-half overlap in a vertical column as in Game Thirty-One. This will

facilitate adding by exposing all 5s and l Os as a reference.
5. This game may be played timed or untimed. If timed, begin

the count after the cards have been turned face up. This
way the learner must add the 5s and 10s in the pile
two cumulatively, and then locate the correct hour
and 5-minute designation within the given number
of seconds.

6. A more advanced form of the game would be to
turn a random number of cards, from 1 to 8,
from pile two. In this case, pile two must be briefly
mixed after each play. The game would continue until
all 12 cards in pile one have been drawn. You might
experiment with the time element by beginning to count when

the last card in pile two has been turned. This may encourage the learner to
subtotal as each card is turned, rather than totaling when all cards are face up.

Naturally, it will be easier and faster the fewer cards are turned in pile two.
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7. To keep score, 8 points will be scored if all hour and 5-minute designations are
accomplished within the allotted time period for direction #5 and 12 points for
direction #6. Those points not earned by the learner are assigned to the parent.

To begin with, it will be necessary for the learner to move

the hour hand first and hold it in place directly opposite

the correct hour before moving the minute hand. It is
more important to learn the concept of 5-minute inter-

vals than the correct placement of the hour hand some-

place between hour markings on the clock face. As the

learner moves the minute hand, he/she should hesitate
and verbally count at each 5-minute interval. When he/

she is able to do this successfully, then the correct loca-

tion of the hour hand may be introduced.

Game Forty-One reinforces adding by 5s and 10s which

is a reinforcement of Games Twenty-Six, Twenty-Seven,

Thirty, and Thirty-One, and a prelude to Game Forty-
Three.

Telling time to the nearest minute is easily learned after

the concept of 5-minutes has been established. Prac-
tice on nondigital clocks/watches during different times

of the day. Use a digital timepiece as a self-check.

TeStGretatS to _Needed Iswitou-e4KeKt:

MatR scones, as kepottted by tite}fatioKat

AssessiKeKt EducatioKaP, Rog:ess, 1995,

iKdicate students tiKisked. 144 out

ofr 15 couKtkies tekose popdatioKs toexe

compltekeitSilYet9 SCimpted.

-TROiatioKaP, aeKten frOli. EducatioKaQ, Statistics,

1993b, b-olutd tRat ody 30 peACeitt ofr toRite

()Kited. States eigkat gnadeAs keacked a Rad

pKotiCiatey tetYee.
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GAME FORTY-TWO
Double Draw Difference

(timed)
1. Sort the 1.10 cards and 2 jokers into a deck (42 cards in all). The parent

shuffles and spreads the cards face down.
2. Both the parent and the learner draw two cards simultaneously.
3. The object is for the learner to add both sets of cards on either side of the

spread and determine the difference between the totals within an allotted time
period. Example: The parent draws a 9 and a 5 (totaling 14) and the learner
darws an 8 and a 2 (totaling 10). The difference is 4.

4. Frequently, the parent and learner will draw a card with a similar number. In
this case, the cards will "cancel" each other, and the difference will be deter-
mined from the two unlike cards. Example: The parent draws a 6 and a 4 (10)
while the learner draws a 7 and a 4 (11). The 4s cancel to 0, and the difference
is determined using the 6 and the 7. Would you believe that learning to cancel
is a precursor to algebra?

5. Since this game requires three sets of calculations, it may be necessary to allow
six to seven seconds.

6. Cards are won when the difference is called out correctly by the learner in the
allotted period of time. If the learner's response is not correct, the parent keeps
the cards. The winner of the game is the player with the most cards. Estimate
how many and count by 3s in preparation for triples (Game Forty-Five).

7. Keep the game close by adjusting the response time.

MOST IMPORTANT SKILL:

Remember, the term difference implies adding up versus
subtraction, which is taking a smaller number from a larger
number. Hopefully, the learner will continue to add up no
matter what the difference. Teachers refer to this process as
determining the missing addend, which we first introduced in
Game 32. Example: 7 + 8 =15, which is 8 more than 3 + 4 =
7; 9 + 8 = 17, which is 3 more than 7 + 7 = 14, and 8 + 8 =
which is 4 more than 6 + 6 = 12. It may be necessary to
review the concepts of doubles plus 1, plus 2, and plus 3 to
assist in adding: It also may be necessary to count backwards
by touching each shape on the smaller set of cards. The
learner has the option to use many different strategies in this
game. It is important for the parent to ask how the problem
was solved and reinforce strategies the learner uses
effectively. We are attempting to achieve metacognition or
thinking how to think. Some children will be able to move to a
more advanced game of Triple Draw Difference, while others
will struggle with Double Draw Difference.
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- 3

grader that the difference between a one-digit and a
It was brought to my attention a while back by a second

two-digit number can be simplified. His thought process-

ing went this way: The problem was 13 9. He adds 1 to
1, i

9 to make 10; the difference between 10 and 13 is 3; 1,. \ iiik

therefore 3 + 1= 4, which is the difference. He used the Adigiced , is
same logic when figuring 15 6; 6 + 4 = 10 and 10 + 5 = -7-----,____,..._,;----,

15; therefore, the difference is 4 + 5 or 9. It's a great
strategy to use in this game. Teach it and see if it catches!

S.
"31 .1

(untimed)

1. Use a full deck (52 cards).
2. Whereas Game Thirty-Two ("21") did not utilize the concept of betting, it might

be fun to allow the learner to become a serious risk taker in this game. Use 20
cents worth of white (1), red (2), and blue (3) chips as real money and either
supplement or take away from the weekly allowance based on the learner's
success. Be sure there is a payoff or there is no meaning and therefore, little
motivation. Example: five whites (54) + three reds (64) + three blues (94) = 204.

3. Take turns being the dealer/banker.
4. To begin, deal two cards face up and one face down to each player.
5. Ask the learner if he/she wants another card with the goal being to reach but

not exceed 31. The ace counts as either 1 or 11, face cards count 10, and all
other cards count their face value.

6. Neither player signifies when he/she goes broke (exceeds 31).
7. The dealer must draw if the count is less than 17.
8. Since this is a game of chance, there is little

opportunity for either player to lose much
money. Later, after the Ellerby Game 1, 5,
10 (Game Forty-Nine) has been introduced,
real money can be substituted for chips.
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This may be one of the first opportunities for the learner

to experience losing, but the stakes are relatively small,

and it is a welcome to the real world. However, losing

consistently can become discouraging . . . to either party.

If concerned, play for fun or for an extra five minutes of

TV time.

As you play, keep asking the learner how he/she arrived

at the total. It may be necessary for the parent to turn all

cards over and suggest different strategies for adding.

The Game of g31g is a precursor to the game of Cribbage

which is one of the final games taught in this book.
1

)

\ .

4
Acafaiiceailints

-- -_-,,,____--,-3---,_ ___-

73:::.""
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Counting cards by two at a time.
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Sums to 40
(timed)

1. Sort the two jokers (0) and cards 1-10 into a deck (42 cards). Lay the deck face
down on the table or floor.

2. The parent and/or learner will draw two cards from the top of the deck and
turn them over side by side adjacent to the deck.

3, The object of the game is to add the two numbers and
double this sum as quickly as possible. Example:
7 + 8 =15, double 15 = 30; 9 + 10 = 19, double
19 = 38. (Omitting the larger cards makes the
game easier.)

4. Begin with seven or eight seconds. Keep the game
close by controlling the time.

5. Whoever wins keeps the two cards in his/her per-
sonal stack.

6. Estimate who has the most in his/her stack.
7. Count by 3s, because we are soon going to work on

triples.
8. Score rounds to five or more for a game. Let the learner

keep the score.

4

DoubledDoubled = 30

Instead of drawing two cards from an upside-down deck, you

may chdose beach draw a card simultaneously from a spread

deck as,a variation. This game is simply an advanced form

of Game Twenty-Three, Sums to 20. For those sums over

20, this is an excellent time to think through new strategies 1

and review the old ones. For example, if a 9 and a 10 turn up, Achlitcal :Hints
the process could be 9 + 9 = 18 plus 10 + 10 = 20 and 20 +

18 =38 or 9 4- 9 is the same as 8 + 10 plus 10 + 10; therefore,

10 +104 10+8= 38 or9 doubled =18 and 10 doubled = 20

and the' sum is 38 or 9 + 10 = 19 and 19 doubled = 38. If
there are other possibilities, the learner may find them, but it

is important to identify the metacognitive process (thinking

how tathink) with the learner
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Game Forty-Four can be made more challenging by
playing double the sum of two cards plus 1, plus 2, or
even plus 3. Example of plus 1: 7 + 8 = 15, 15 doubled

= 30,' plus 1= 31. I played this game with my two grand-

children, ages 7 and-11; together with the eighth grader

next door for about 30 minutes. Guess who was tough?

You're tight the 7-year-old, because we had been prac-

ticin ghowto think! I must confess that my 11-year-old
grandson, Tyson, has regressed somewhat since l quit
working with him four years ago. Regardless, he still
loves me, and this is partly because of the many hours
we played together.

kviI M gel Wet
Triples

(timed)

1. Organize the 0-10 cards into a deck of 42 cards, or start with 0-5 (22 cards)
adding the 6, 7, 8, 9, and 10 cards to the deck one at a time as the learner
progresses.

2. Lay sets of three cards on the table and teach the concept of triples: three Os,

three 1 s = 3, three 2s = 6, three 3s = 9, three 4s =12 and three 5s =15. Stop at
this point, or proceed with triple 7, 8, 9, and 10
depending on the stage of readiness of the learner.

the response time to one or two seconds.
5. The winner puts the card in her personal stack. if
3. Having counted by 3s in previous games, the learner

should have some of the triples mastered already.
4. Lay down the cards °nem. a time beginning with a

five- or six-second interval. The object is to reduce

6. Continue to determine the winner of each round by
counting by 3s. Keep score to five or more rounds
per game.

68 Mathematics for Young Learners

Si



The writer has reservations about teaching 3s multipli-

cation facts, but there are relevant applications for this

in future games. Learning 4s and beyond should wait
until third grade (8 years old). It's amazing how much
emphasis there is in the public school system for learn-

ing times tables .It is the' most unthinking activity that
takes place and signifies for many students a downhill
plunge into paper and pencil derivations with no mean-

ing attached. It's no kids can't problem solve
nowadays.

As with the games of doubles (Games Seventeen, Eigh-,

teen, and Nineteen), it is fun to add triples plus 1; triples

plus 2, and triples,plus 3 to create thinking situations
purposefully. This also slows down the learner's re-
sponse time and allows mom or dad the chance to win

once in a while. Be careful, or the learner will outpace
the teacher (parent) and for sure older brothers and sis-

ters. Involve them too; . . or embarrass them.

1

-
41,

t
=

How are we doing?
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keadiKg. Maybe tiis is better iefrt to tie.
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Zach has a great self concept.
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For Ages 6-7
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GAME FORTY-SIX
Four-Card Addition

(timed)
1. Use the same deck as in Game Forty-
Five. Spread the cards evenly in a line be-
tween the parent and the learner.
2. Each player draws two cards at the
same time and lays them face up on either
side of the spread.
3. The object of the game is to add all
FOUR cards together as quickly as
possible.
4. Establish an appropriate number of

seconds to allow the learner to win most of the time. The
winner keeps all four cards.

5. Follow the last three rules of Game Forty-Four for scoring and rounds played.

03

CO

Game Forty-Six is an advanced form of Game Twenty-

Five and somewhat harder than Game Forty-Four. The
learner must now add the possibility of four different
numbers in no certain sequence. In a normal classroom

setting few, if any, students will look for combinations or

consider any strategy other than adding each card to
the next in random order. Example: 9 + 6 + 10 + 4 would

be 9 + 6 = 15, 15+ 10 = 25, 25 + 4 = 29. By regrouping

you would have 10 + (6 + 4) + 9 = 29. Another example:

8 + 8 + 7 + 7 could be determined by a) 8 + 7 = 15 plus

8 + 7 = 15 (using doubles plus one) and 15 + 15 = 10 +

10 + (5 + 5) = or b) 8 + 8 = 16 plus 7 + 7 = 14 (using
doubles) and 16+ 14= 10+ 10 + (6 + 4) = 30 or c) 8 +

8 + (7 + 1) + 6 (using triples) = 24 + 6, which is the same

as 20 + (4 +6)=30.
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* ACTIVITY I *

Combinations to 24
Use a deck of cards without the face cards (40 cards). Ask the

learner to place one card in each of the four positions shown below
to show a sum of 24. See how many different combinations of 24
the learner can get by trial and error before giving assistance.

Write them down for 10¢ each.
For a greater challenge, ask the learner to add three of the num-

bers and subtract one for a total of 24. You'll find the answers on
page 93.

For adult engineers, this variation is a special challenge: Using
7, 7, 3, and 3, how would these numbers need to be combined to
give a total of 24. Don't peek until you've tried!

44;i:
N."

V
A A A
A A6

24
01

141
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GAME FORTY-SEVEN
Three-Card Combinations

(untimed)
1. This is a fun exercise to reinforce the previous game.
2. The parent controls this game using the 1.10 cards.
3. Look through the deck, and sort out (one set at a time) three cards in sequence

to lay on the table in front of the learner.
4. The object is for the learner to add these sequenced cards using triples. Example:

5 + 6 + 7 equals the same as 6 + 6 + 6 (triple 6) = 18. Borrow 1 from the 7 and

give it to the 5 making them both 6s.
5. Other examples are: 3 + 4 + 5 is the same as 4 + 4 + 4 (triple 4) = 12; 6 + 7 +

8 is the same as 7 + 7 + 7 (triple 7) = 21; 7 + 8 + 9 is the same as 8-+-8, + 8 (triple

8) = 24; and 8 + 9 + 10 is the same as 9 + 9 + 9 (triple 9) = 27.

Of course, there also are numerous sets of three cards
that would reinforce triples plus one and triples plus 2.

Example: 4 + 4 + 5, 5 + 5 + 6, 6 + 6 + 7, etc. (triples plus

1) and 4 + 4 + 6, 5 + 5 + 7, etc. (triples plus 2). Most
learners can handle these combinations in stride, so
they may be added to the exercise in this order. Even-
tually the three optionstriples, triples plus 1, and triples

plus 2can be mixed up and presented to the learner.
Triples plus 3 may or may not make sense. Try it! Ex-
ample: 4 + 4 + 7, 5 + 5 + 8 (probably solved 10 + 8), 6+

6 + 9 and 7 + 7 + 10 (probably solved 14 + 10).
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GAME FORTY-EIGHT
Odd and Even
(timed or untimed)

1. Use only cards 1-10. Eliminate the jokers (0) and
face cards. You will have 40 cards.

2. Sorting through the deck, pick out numbers that
represent even (2, 4, 6, 8, 10) and discuss that even
numbers are produced by counting by 2s or multiples
of 2. Introduce multiple at this point, which is the
same as doubles or 2x. No doubt the learner has not
associated doubles with 2x, but rather the number added

to itself.
3. Sort through the deck and pick out the odd cards
(1, 3, 5, 7, 9).
4. Play one card at a time from a shuffled deck (timed)
and watch how quickly the learner picks up the concept
of odd or even when one card at a time is displayed.
5. When the response time is one- or two-seconds,
introduce two-card odd or even played randomly. Only
initially is it logical to determine the sum, because the
object is not to derive a sum, but rather to understand

that even plus even is even (4 + 6 = 10), odd plus odd is even (3 + 7 = 10), and
even plus odd is odd (4 + 7 = 11). Play the game with the learner until a one- or
two-second response time is achieved.

6. It is easy to see how this game expands to three-card, four-card, five-card, and
six-card odd or even. The learner will begin to keep track of a running odd or
even "total" rather than waiting until the last card in the sequence is played. The
answer will be nearly immediate as the final card is turned; therefore, it makes
no sense to play under timed conditions.

The writer got the idea for this game from a high school
Adarlioncir, instructor who complained that many of his students did

Guidance, not grasp the idea of odd and even. Given the thinking

ability developed by the previous games, it is only a
small challenge for most 6- to 7-year olds to understand

this concept.
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Although it doesn't make much sense, the writer's grand-

son, Cody, (at age 7) tracked the entire deck given about

a one second interval to process. From. Game Thirty-
One: Add a Deck of Cards, he remembered the total is
220, which is even, because half the deck is even and

half the deck is odd. Wow!

GAME FORTY-NINE
The Ellerby Game 1, 5, 10

(untimed)
1. Use the 0-10 cards (42 cards).
2. Each player receives ten white poker chips (worth 1 each), six red

chips (worth 5 each) and four blue chips (worth 10 each).
3. Using a poker chip, draw around it and make three circles on a

sheet of white paper. Leave the white as white and color in red
and blue. Label each with its respective value of 1, 5, and 10.
Some learners may not require this visual reference.

4. Lay the deck face down and each player draws one card in turn.
5. A chip(s) equal to the value of the card turned is put in a personal

pile. If a 10 turns up, the learner may choose to remove a blue (10) chip, two
red (5) chips, or one red and five white (1) chips.

6. The first player to run out of chips wins the round. Try three to five rounds to

a game.
7. The game can be played as doubles plus 1, doubles plus 2, and doubles plus 3

as well. Each card drawn can represent one of the above, which speeds up and
complicates the game considerably. Examples of doubles plus 1 would be: If an

8 is drawn, double 8 = 16, plus 1 = 17. One blue (10) chip, one red (5) chip,
and two white (1) chips can be discarded. Of course, you can think of numer-
ous other options. Add two more red chips and two more blue chips to each
player to increase the length of each round. The game can be made easier by
adding more white (1) chips, because it is not necessary to make change so

often.
8. Using the same format, each player can draw two, three, or four cards and

remove the chips equivalent to the sum.
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MOST IMPORTANT SKILL!

After playing The Ellerby Games for a while with chips,

real coins should be substituted so the learner can begin

to learn the concept of money and making change.
Watch how fast the transfer from white, red, and blue
chips to pennies, nickels, and dimes takes place. Be

sure to refer to the coins by their names, as above.

The Reverse Ellerby Game 1, 5, 10
(untimed)

1. Use the same deck as in Game Forty-Nine with 42 cards.
2. Instead of giving each player his/her own chips, all are placed into an easily

accessible center pile.
3. Begin with the same total number of chips as in Game Forty-Nine: 20 white (1)

chips, 12 red (5) chips, and 8 blue (10) chips for a sum total of 160.
4. Turn one or more cards at a time and remove that value
of chip(s) from the center pile.
5. When all chips are removed, the winner of the round is
the one with the highest sum. More than two players can
participate.
6. The object of the game is for the learner (modeled by the
parent) to stack continuously his/her chips in quantities of
ten, so they may be quickly and efficiently counted to deter-
mine the winner.
7. The first player to get to an even number of points, say
300, is the winner of the game.
8. The learner may be able to add consecutive scores. For
example 87 plus 64 would be 80 + 60 = 140 and 7 + 4 = 11,
which is 140 + (10 + 1) = 151. If not, the parent should

explain this process. Refrain from adding by carrying 1 s to the 1 Os column
(typical rote math). Once this algorithm is taught the learner stops thinking,
and it's all downhill.
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As in Game Forty-Nine, Game Fifty can be expedited
and complicated by doubles; doubles plus 1, 2, or 3,
double draw and triple draw Whereas Game Forty-Nine

teaches values and making change, Game Fifty also
teaches counting money by 10$. Even before real coins

are substituted for chips as in Game Forty-Nine, the
concept of 100 chips equals $1 can be illustrated. By
adding more real pennies, nickels, and dimes to the pile,

the learner can count 100 pennies, 20 nickels, and 10
dimes to 100. Trade him/her fora dollar bill each time to

show the relationship.

A k11m2121.-coluvi
Big Bucks

(untimed)

1. Enter the real world. Because it is hard to get to high enough numbers using

cards without resorting to multiplication, another more meaningful system needs

to be substituted.
2. Using common food items, toys, or anything of personal interest to the learner,

it is fun to begin to buy and sell (play store) up to values of about $15. Because

of the bar-coding system in many stores, prices may have to be approximated

and marked on the items by the parent.
3. Introduce the concept of a quarter (difficult), and allow the learner to manipulate

coins and bills in multiple combinations. For example, a box of Ralston Cookie

Crisp cereal costs $3.29: a) the learner gives you
three dollars, three dimes, and the change is
one cent; b) the learner gives you three e:
dollars, a quarter, and four pennies; c)
the learner gives you a five dollar bill and
you return one dollar, two quarters, two
dimes, and a penny, etc.

4. Start a piggy bank. Give out an allowance
using change. Shop together and count
pocket money. Take every opportunity to
allow the learner hands-on experiences with
money.
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* ACTIVITY J *
Pick Pocket

Directions: Enlarge and laminate the game board below. Put five dimes,
nickels, and pennies in an old shirt or pants pocket, and ask the learner to
draw out a few (four or five at first). Without showing the coins, the parent
tells the learner the sum and number of coins. The example shown is 38¢
with 8 coins. Five different trials are demonstrateduntil the correct coin
combination is determined.

Objective: The learner, by trial and error, tries to place coins with a
sum of in the proper boxes. If the learner gets the right combination of
coins within three* attempts, he/she keeps the coins. Once played, the coin
cannot be moved. * NOTE: From experience, the parent determines the num-
ber of attempts allowed The won coins could be part of an allowance.

Quarters Dimes Nickels Pennies Sum of Coins
Place coins in

boxes as shown

and count.

000 000 00 470

. CCM Cap 440

. 0 CD= 0 0 370

000 00 000 430

Correct 0 0 000000 380

Game corn. liments of L. r Shrull
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Difference: Red and Black
(timed)

1. Remove the face cards from the deck. Use the 0-7 red cards, hearts gi and
diamonds ( 8 cards), and the 3-10 black cards, clubs and spades (16 cards), for
a total of 24 cards. The red cards are negative (subtract) cards, and the black are
positive (add) cards.

2. Shuffle or mix the cards separately, and place the two decks face down between
the players.

Black Black
3. One player turns two

black cards; the other
7turns one red card. In a 4 4

given period of timeper-
haps five or six seconds

might add the two black * * ;to begin withthe learner

cards and "add up" from
the red card to determine the difference. Remember, subtract is a dirty word.
Example: Black 7 + black 4 =11 and red 3 = 8. The thought process should be
3 and how many more = 11? 8. Can you see that by omitting 7 initially, 4 3

= 1, then 1 + 7 = 8? Another example is black 4 + black 4 = 8 then red 2 plus
how many more = 8? 6. Can you see 4 2 + 4 = 6?

4. There may be a tendency for the learner to subtract from the total of the two
black cards. This is okay when the spread is greater than 3 or 4. The larger the
spread, the more sense it makes to count backwards.

5. The opportunity for cards to cancel to 0 will allow the learner to give an imme-
diate response. Red 3, 4, 5, 6, and 7 and black 3, 4, 5, 6, and 7 are common;
thus the odds are good that this will occur frequently. Example: black 9 + black
8 = 17 and red 9 (cancels a black 9) giving the answer of 8.

6. There is one chance the response will come up as -1. Example: black 3 + black
3 = 6 and red 7 = -1. Do not underestimate the ability of a 5- or 6-year-old to
handle this concept.

7. Keep adjusting the number of seconds for a response, so that the learner can
win most (not all) of the time. Score the rounds to five for a game.

Red

3

A

Patietee is a uoadeAtilie Oatue

OS ht9 Vida used to say.

80 Mathematics for Young Learners

9 3



MOST IMPORTANT SKILL

Talk to the learner about negative differences. The
reason this concept is hard for students in school is
because math books teach subtraction, the smaller
number "taken away" from the larger number (9 2 =
7). Imagine the confusion when a student has to deal
with (-9) + 7 = (-2). When the concept is taught as a
difference and the calculations are done in the head, it

is much easier for the learner to think of minus (negative)

as "you owe me" or 'in the hole." There is no confusion

with signs and calculations. The explanation might go

like this: If you borrow and lose your friend's 3 micro
machines,and you repay only 2, you still owe him/her 1.

You are in the hole. Owing something is rational; -1 is
abstract.

Ilona!
Guidance

Spend some time sorting through the deck and picking

out various black and red card assortments that are not

more than 5 in the holeor should I say less than 5 in
the hole?

It is iwyekatilYe teat tee pClkatt aci2Koaedge

specifically tee strategies Loiticit tee Q,eauten uses.

Asiz Rim/ilex to expktiK ittky sootetkiag works.
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GAME FIFTY-THREE
Negative Difference: Red and Black

(timed or untimed)

1. Use the 1-10 cards and sort into a red deck and a black deck. Each deck will

have 20 cards. Again, the black will be positive, the red negative.
2. Before beginning, use an object, say beans, and show that if the learner has 8

beans and gives away 6 to a friend, then there are 2 left, or 2 extra. Then
demonstrate that if the learner has 6 beans and has to divide them among 8
friends, he will still owe 2 (see below).

2. To begin the game, each player draws one card from each deck at the same

time.
3. The players must identify the difference between the two cards and determine

whether it is "owed" or "extra." Perhaps you will want to continue modeling the

difference using beans.
4. It may be better not to time this activity at first but take the opportunity to talk

each problem over after each turn. As the learner picks up the concept, it will

be fun to go back to a timed situation. Use your judgment.
5. The learner eventually will be able to refer to "owed" or "in the hole" as minus

and something left over, or extra as plus. These words usually will be in the
learner's vocabulary; however, it might be necessary to brush up on the meanings.

a
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The writer's grandson, Cody, eventually got to the point

where he could determine the sum of six red and black

cards played in sequence from a shuffled deck. Remove

the 7-10 cards, black and red, from the deck before
attempting all 42 cards. With older children in the family,

red and black combinations can be fun. Game Fifty-
Three can be played as double or triple draw from each

deck Watch the children learn to cancel giving these
multiple combinations.

If you wish to teach critical thinking, very few activities

rival this one, which employs most of the skills learned
thus far.

'$4I

,117

Who

said
this
was

easy?
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GAME FIFTY-FOUR
Place Value

(untimed)
1. Create a deck using the 0-5 cards, 22 cards in all.
2. On a piece of paper, using one card as a template, draw four card shapes in a

row. Label each shape as shown below: Make one of these for each player. Place

a sheet in front of each player so it can be read by the player.
3. Place the deck face down where each player can reach it.

1000 100 10

thousands hundreds tens
1

ones

4. Do not use the hundreds or thousands spaces initially. They may be covered up

to prevent confusion.
5. To begin, each player draws a card from the deck and places the card either on

his/her ones or tens blank space. Draw a second card and place it on the
remaining blank space.

6. The object is to be the player with the highest number. It is easy to see that the

first choice is critical since the first and second draw may not be interchanged.

7. Use a separate piece of paper for scoring. Players receive a slash mark for hav-

ing the highest number. Ten slashes (or points) wins the game.

8. After a while, add the hundreds and thousands blanks.
9. After playing that high numbers win, it is easy to switch to low numbers win.

MOST IMPORTANT SKILL

The Place Value game progresses to triple draw (three

cards), hundreds and quadruple draw (fourcards), thou-

sands (high and low). The learner will soon get the idea

that the largest card needs to go in the thousands posi-

tion if high numbers win and in the ones position if low

numbers win. This is great practice for reading num-

bers and understanding the significance of each place

position. The number 5,421 is read five thousand four

hundred twenty-one, not five thousand fourhundred and

twenty-one. A decimal number, 4.5, is designated as

four and five tenths.
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Place Value With Addition
(untimed)

1. Use the same deck as in Game Fifty-Four.
2. Each player gets a full sheet of paper and a pencil. The parent should make the

first set of lines as shown in columns and rows. The learner can make the lines
for future rounds. The number at the left of the set of lines represent the round
played.

1

Total

3. Each player draws a card, in turn, and places it face up in a row for all players
to see. As the card is turned, the player writes the number of the card on one
of his/her eight single lines. He/She should make sure that the other players
do NOT see where the number is placed. Eight cards eventually will be drawn,
and all players will use those same eight numbers.

4. After all numbers are placed, the columns are added, and the sum of each is
put on the double lines at the bottom (See page 86).

5. The game can be scored as high number wins or low number wins. Try both
ways! A win earns a player a slash mark, and the first player to reach five (or
ten) slashes wins.

Aci*onal
GOIdance

There may be a problem if 5s are placed in the same
place-value position, which would mean the learner
would have to carry. This being the case and as it has

not been learned, a rule should be established that pre-

vents this from happening: Don't play two 5s in the same

place-value position.

rty beitetitS outtoeiglit. tRe. the commitKeitts aid

paxexts cud tite 2e.anxen win be succe_ssfruQ,.
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Mr

It is obvious that subtraction may or may not work unless only seven cards
are drawn to ensure that the top number is greater than the bottom number to
make subtraction possible.

An example of two players' game sheets after eight draws might look like this:

PLAYER ONE
1. 4 5 0 2

PLAYER
1.

TWO
3 2 4 1

4 3 2 1 4 5 0 2

Total 8 8 2 3 7 7 4 3

Perhaps this is an opportune time to teach the concept

of carrying. If older children are involved in this game,
cards 0-9 can be utilized creating a broad range of deci-
sions. A further challenge would be to take this to hun-

dred thousands, or a total of six columns.
Aditanced Hints

1,tdrAGI

7.

,
J,

86

,-

Let me help you.
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GAME FIFTY-SIX
Combinations of 15

or Magic Square
1. In this game, in preparation for the game of Cribbage which follows, the learner

is introduced to sets of 15, three cards in each set. The magic square is used as
a reinforcer.

2. Let's take a look at all the possibilities of 15 using a set of 1 through 9 cards. All
are repeated three times, but for the purpose of developing an understanding of
how a magic cube works, it is necessary. For example, 1 + 6 + 8, 6 + 1 + 8, and
8 + 1 + 6 are all possible combinations totaling 15.

1+6+8=15 2+4+9=15 3+4+8=15 4+2+9=15
1+5+9=15 2+5+8=15 3+5+7=15 4+3+8=15

2+6+7=15 4+5+6=15
5+1+9=15 7+2+6=15
5+2+8=15 6+1+8=15 7+3+5=15 8+1+6=15
5+3+7=15 6+2+7=15 8+2+5=15
5+4+6=15 6+4+5=15 9+1 +5=15 8+3+4=15

9+2+4=15

3. Actually, using the 1-9 cards there are only eight different sets of three with the
sum of 15:

1+5+9; 1+6+8; 2+6+7; 2+9+4; 2+5+8; 3+5+7; 3+4+8; 4+5+6

It is fun to see how many sets the learner can find given unlimited time. It is
necessary to write each set down to keep from repeating. Note all the different
strategies the learner must use when adding in random order. There is a system
of sorts.

4. Looking back to #2 in the directions, it 24 w

will be noted that combinations which * A A 15*
include the number 5 occur four times, ttie A At
while combinations with 2, 4, 6, and 8

Ioccur three times and combinations with :4 4
1, 3, 7, and 9 occur only twice. 15

5. A magic cube has nine squares, and the A ; ' it
sums horizontally, vertically, and diago-
nally must be 15. To develop a magic
square, ask the learner to place the 1-9
cards in order to achieve this. It will be
a challenge. Whether doing it by trial

'15and error or strategically, it is a worth- 'I

while and mind-stretching activity.

Richard S. Ellerby 87

W V
V
AAA
A A:

4
15

15 15

j V0



Game Fifty-Six continued
6. The strategic secret is to notice that the number 5 occurs in four sets of three.

This being the case, it must be located in the middle of the magic square. Since
the 2, 4, 6, and 8 occur in three sets, they must each be located in a corner. The
1, 3, 7, and 9 are easy to fit in once you get to this point. They only occur in two
sets of three.

7. How is it determined how many different sets of nine numbers can be used in
magic squares? The numbers 1-9 work because 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 +
9 = 45, and 45 + 3 = 15. Forty-five divided by three equals fifteen, which
becomes the designated sum for all squares. Since the magic square is a 3 x 3
matrix, the designated sum must therefore be a multiple of three.

8. Let's try the numbers 2-10; 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10 = 54; 54 + 3 = 18.
Will this work? Yes, because 18 is divisible by 3. What number do you think
goes in the middle of the magic square? Try it first with cards by trial and error.
Then check it by determining the sets of 18.

9. Try 3-11, where the jack is 11; 4-12, where the queen is 12; and 5-13, where the
king is 13. If you really want to get carried away with the magic square, try 11-
19 or 21-29! Don't forget, we started all this to introduce sets of 15 for the game
of Cribbage.

GAME FIFTY-SEVEN
Adding 0-100

(timed)
1. A special challenge was offered back in Game Thirty-One to add the numbers

0 to 100 in less than three minutes. Give up?
2. It will be noted that each number 0-100 has a partner which adds up to 100.

Example: 0 + 100 = 100; 1 + 99 = 100; 2 + 98 = 100, etc.
3. You eventually work your way to 49 + 51 = 100, which makes a total of fifty sets

of 100 or 5,000.
4. The only number without a match is 50, so 5,000 + 50 =

tance of developing
ma th strategies must 1kt 4ai q 6 (1

5,050, which is the answer. Not so
simple? The impor-

now be clear.

14 qa 49 1+411 5+41
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The writer developed the following game on a driving trip to California.

Tyson was just six years old at the time; Cody was two. This game
kept Tyson busy from St. George, Utah, to Las Vegas, Nevada. He

discovered that when he moved to a higher set, he had to eliminate

two cards with a value three less than the previous set Thus he learned

not to waste so much time determining which of the 11 cards to use. Incredible!

GAME FIFTY-EIGHT
Combinations from 12 to 18

(untimed)
1. Using one set of 0-10 cards (11 cards), it is possible to make three sets of three

cards which add up to 12, 13, 14, 15,
16, 17, and 18. Each time two
cards will not be used.

2. Begin with three sets of
12:8+3+1=12;7+5
+0= 12;6 +4 +2 =12.
The 9 and 10 cards are not
used.

3. Next, find three sets of 13:9 +
4+0=13;8+3+2=13;7+5
+ 1 = 13. The 6 and 10 cards are
not used.

4. By the time you work your way up to three sets of
18, there is not enough power in the cards to con-
tinue: 10 + 6 + 2 = 18; 9 + 5 + 4 = 18; 7 + 8 + 3 = 18.
The 0 and 1 cards are not used.

Richard S. Ellerby

Again, the solutions should be discovered by trial and
error. The game becomes cumbersome if the learner
doesn't have any idea of the quantity of the two cards
not used. If needed, hold out the 3 and 10 cards for
three sets of 14; the 0 and 10 cards for sets of 15; the 0

and 7 cards for sets of 16; and the 0 and 4 cards for
sets of 17each time increasing by 3 the total sum of
the three sets. Help the learner see what is happening if

he/she doesn't pick it up. Simple, isn't it?
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Cribbage
1. Purchase a good Cribbage board that is divided into segments of five or ten for

ease of counting as you move the pegs ahead.
2. Read the rules.
3. To begin, deal each player four cards from a full deck, and cut one from the

deck. This eliminates the confusion of determining which two cards to discard
in the crib.

4. Peg the count that represents the value of each hand. The dealer gets to count
and move his/her pegs first. The dealer alternates from player to player.

5. Next, deal each player six cards and discard two to the crib. The major chal-
lenge of this game is knowing which cards to keep and which ones to discard to
the crib. This is something that is learned through practice. Because of the
hundreds of possible combinations of six cards, it does little good to review
each hand and discuss or teach what
might have been.

6. Finally, add the
cards to 31 as they
are played, and take
the count for pairs and
runs as they occur. Follow all the rules, and play the game as designed.

Vi
Author's Remarks

Even after a year of playing several games a week,
Cody is still learning to make decisions. He trots out the
Cribbage board nearly every night before going to bed
of his own accord. This is the most natural math lesson
in the world . .. and practice does make perfect. He wins
far too frequently for my competitive spirit.
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GAME-SIXTY
Junior Rummy

The most popular card game in the United States is Rummy. Played for a
penny a point, the game becomes more interesting. Four can play the game;
however, it will be described for two players.

1. Using all 52 cards, the parent (player one) shuffles and deals seven cards face
down to the learner (player two) and seven to himself/herself. The object is to
form all seven cards into matched sets re-
ferred to as melds:

a. A group of three or more cards of
the same suit in consecutive order.

Example: jack, queen, king of clubs,
or ace (one) two, three of diamonds.or

b. Three or four of a kind. Example: jack
of spades, jack of hearts, jack of
diamonds; or 9 of spaces, 9 of diamonds, 9 of
clubs.
2. As the dealt cards are picked up, they should

be rearranged in order of their meld pos-
sibilities. The learner may have some dif-
ficulty doing this at first.

3. Player two begins by drawing the top
card from the deck and adding it to th
seven cards he/she holds. He/She must
decide which of the cards is of least
value. This card is discarded adjacent
to the deck.

4. Player one then has the option of draw-
ing the discard or a card from the top of
the face-down deck. The game continues with each
player picking and discarding until one player can meld all seven cards.

5. If player one is first to meld seven cards, player two may lay down those cards
that form a three- or four-card meld. Those with no match are counted at face
value (ace =1, two = 2 . . . jack, queen, and king = 10) and the points are added
to player one's score.

6. Allow ten points for winning. The game may end in an agreed-upon time
period, when one player wins five games, or when one player gains a 25-30
point advantage. The learner should keep score by adding or subtracting in a
single column noting the winning player's running subtotal.

Cards as dealt

Rearrangement
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It is not a good idea to hold cards with a large face value

too long. Observe carefully what your opponent draws

and discards as a clue to what he/she needs to °Rummy°

Consider whether holding for runs or multiples is
advisable. Graduate to Gin Rummy when this game is

mastered.

Ely grandchildren: Ryan, Tyson, Kara, Cody, and Kyleall straight A math student&
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About The Author
Richard Ellerby graduated from

high school and attended the
University of Wyoming with a mind
set to become a petroleum engineer.
Although math was difficult for him
since childhood, he was not willing
to give up his dream, until he failed
analytical geometry and trigonometry
in college. He made a switch to
geology, which. circumvented any
future frustrations with math.

After becoming dissatisfied with
his nomadic role, he returned to the
university to pursue a career as a
secondary science teacher. To his
horror, his student teaching
experience included an advanced
class in physics. This, along with a
deficiency in math and chemistry, led
him to apply for and be accepted for

a sixth grade teaching positioneven without the proper certification.
At the age of 32 he had, at last, found his niche. Mathematics at the sixth-

grade level was easy to understand, and he became quite a good teacher. Two
years later Ellerby accepted a position as an elementary school principal. Within
eight years he had persevered to receive his doctorate degree in administration.

A short while later an experience with a special education student, Robbie
Hollis, created a major transformation in his thinking. A fourth-grade teacher had

told him that Robbie couldn't learn his multiplication tables, but Ellerby couldn't
and wouldn't believe it. He even made a bet with the teacher that it could be done.

Ellerby worked with Robbie daily for about 15 minutes. It took him only two

and a half hours to tailor a system, using right-brained techniques, to accomplish
this formidable task. He discovered that anything can be learned if presented at
the student's level of understanding and within the background of his/her
experience.

From this "framework," Ellerby began to use what he had learned with his
grandchildren . . . from whence came the beginning of this book. Since then he
has helped hundreds of students become strategic thinkers rather than rote
processors.

"I share this book with parents, because teachers are very much entrenched within

the system and not likely to believe in the 'magic' contained herein," Ellerby said.
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Education/Math skills

asy to Teach Math Skills ...
with a Deck of Cards

Mathematics for Young Learners
This book will:

Show you how math can be interactive
Allow you to work one on one with young people
solving math problems
Help your child(ren) learn to problem solve using
cards
Make math fun and entertaining
Help young people learn how to strategize

What others are saying:
"Mathematics for Young Learners is a great resource for teachers and parents.
We have found that using it is a wonderful way to help parents with ideas
on how to spend quality time with their children."

Sue Sonnenberg, Assistant Principal
Clark County School District
Las Vegas, Nevada

"I have successfully used the strategies in Mathematics for Young Learners to
teach the first summer school class in the district for pre-kindergarten
children "

Calvin Shrull, Teacher
Lopez Elementary
Fort Collins, Colorado

"I like the games very much and they are cool."
Corey Wood
Student

About the Author:
Richard Ellerby, Ed.D. is the principal
of William Lopez Elementary School
in Fort Collins, Colorado.
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