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Abstract

Title: A Math Program for the Third Grade

by Dolores Gitlin

This is a stug of & math curp
] v

lculum désigned fopr
third grade clag

g8 in a departmental ized

&

setting. 7The
children in the clama were balow AVers o

in math ekilla
for this school and had Little or no enjoyment from math,
This paper shows the methods uged to geve the children 5
nore positive outlonk towards math while also_building
thelir skills, The paper includes descriptions of fZames
and extensive samples of work sheets uased,
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‘Chapterll_
PHILOSOPHY OF THE SCHOOL

~ {v:4) Lower School of Grades One through Three reflects
the School's premise that highly intelligenf children are
different. They learn faster, often read earlier, and are
able, at a tender age, to probe deep and far in an intelleg-
tually rich envirqnment. Engagement in all the ma jor syme
bolic modes ig erncouraged; we give particular attention in
the first three years to mastery of essentiaml verbal and
numerical skills.

At present, we have nine Lower School clagsrooms,
roughly designated into Pirst, Second, and Third Years.
Within the "Years" we have established general objectives
of verbal and mathematical competence. Beyond that, all ies
variety, One Pirsgt Year class has, as itg central subject,
the concept of changet: in gelf, in nature, in the surfoundw
ing city. Another builds enthusiasm for reading, writing,
figuring, fopr drawing and dancing, in a gtudy of mythologies,
A Second Year clase cultivates and pursues "minibeasts" in
terraria, in fieid trips along the Bronx River, in Cadman
Plaza Park, reading all the while about 1ittle animals in
fact and in fantasy from Roger Tory Peterson to E. E. White.
A Third Year reads, writes, measures and computes with gz

focus on the requirements of human and animal adaptation
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among the Netsilik Eskimos, salmon and herring gulls, and
the citizens of Athens and Sparia.

The life of the'classroom is rich, warm, and thought -
provoking. It is enhanced immeasurably by (...)'s prac-
tice of having artists teach the artg, Lower School
students are tavght music by verformers at concert level,
visual arts by exhibiting painters and sculptors, and enjoy
'the regular presence of g poet~in-residence. The copore
gano is not neglected; every Lower School child has at
least three classes a week in Reereational Arts to exercise,

learn sportenmanship and how to use the body in a program

These classes can be auvgmented by the free, after-school
program in swimming and gymnastics.

' (+..) Lower School offering is clear; we care about
chlildren, and it ig our special mission to care about
intellectually gifted children. Our goal is to cherish

and to challenge every child as though s/he were our own.,



I

Chapter 11
THE CHILDREN

The thirteen children who have been in my math class

| this year are there because they have some problems working
in math. Although they may score high on I.Q. tests, their
performance in clasg and on standardized tests reveal pro-
blems. For gome children it may be that they still need
extensive experiénce with concreﬁe materials. TPFor other
children, the problem stems from their behavior or their
émbﬁional development. Four of the children were origin-
ally placed in my clasg because they were new to the school
and 1t wags felt that it would be better to mdve them 10 a
higher level math group if necessary than to start them out
in a group that would be too difficult. shortly after school
begdn, I recommended that two of these children be moved to
more advanced groups. The other two children, ¢. and K.,
remained with me as their math ability is similar to the
reat of the class.

The children are constantly reassessed and are switched
from time to time, so that the group in the middle of the
year was not the same as the group in the beginning of the
year. C., for example, came inte the class at the beginning
of October. By Christmas, it became obvious that it would

© be best for J., who was having problems concentrating, to try



anotheyr élass based mainly on wérk with concrete objects.
M., who seems to work better with pencil and raper, moved
into my claés from the class J. went into. T, moved in the
middle of February inteo a slightly more advanced clagg.

The children, almost without exception come from
homes where both parents have been to college. Many of +the
parents have advanced degrees. The parents’ eceupations
include lawyers, college teachers, authors and designers,
Except for G., all of the children would probably be clag-
gified as upper-middle class. G.'s parents are officers
in the Salvation Army and T am not sure where that places
him.

Only foﬁr of the thirteén children who have been in
my class have siblings. 0f these four, two are o much
youriger than their siblings--ten or more years--as to be
almost only children. Only TI. and K. are close in age to

their brother or sister.
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TABLE 1 Perscnal Information

Qrder in
Neme  Sex Birthdate L:9:.  Siblingg —Eamily
A M 10/19/70 140 None Only Child
B - F 1/18/71 143 Two Youngest
C M 1/16/71 152 None - Only Child
D M h/28/71 138 None Only Child
Jix B 9/14/70 141 None Only Child
P i 3/13/70 165++ None Only Child
G N 7/23/70 127 None  Only chilg
H T 12/23/69 132 Two Yourige st
T M 3/27/70 103 One Oldes
J M | - 136 ~ None Only Chila
x F h/18/70 131 Two - Middle
L F 12/2%/70 151 None Only Child

M. F o 11/13/70 155 None only Child



TABIE 2: Standardized Test results, Grades 1 & 2

Grade 1 7 Grade 2
Name Percentile Stanine Percentile Stanine
Public/Private Public/Private

A hh/12 5 87/l v

. 86/12 7 84/00 7
¢ - 60/18 6 97/77 9
D h/12 5 92/56 8
E 36/5 b 90/51 8
F 92/56 8 84 /10 v
¢ - - - -
H 90/48 8 71/26 6
I 80/36 7 82/36 7
J - - o -
K - - - .;,  -
L 53/15 5 58/16

M.

96,/ 71 9 1/26



TABLE 3. Standardized Tegt Results, Grade 3

Problem-
Goncepts Computation Solving Total

Neme  Z%-ile Stan, %-ile Stan. Z-ile  Stan.  %-ile Stan.

A 90 8 85 7 99 9 95 - 8
B 75 6 bs s 50 6 60 6
¢ 85 v 50 5 70 6 - 70 6 -
D 80 7 b5 5 60 6 é5 6
E 55 5 60 6 30 b 50 5
i3 8o 25 W 55 5 60 6
G 55 5 5 2 55 5 Ls 5
H . &3 & 20 3 35 iy &0 5
I 85 7 80 7 85 v 85 7
J 80 7 50 5 99 9 80 7
K ) L 50 5 g 5 hs 5
L 95 8 75 6 85 -7 G0 7
M —— - — . - - — -

e A - T e
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A. is a small, thin, white male of 8 years., He is an
only child; hig father is a lawyer and his mother ig a
gocial worker who has chosen not ﬁo work. A, is an at-
tractive child with a mischievous.smile. His blond hair
is cut short and stands up in back in s cowliek. He
speaks in a slightly high-pitched voice that can be heard
distinetly in all parts of the room. He talks rapidly and
frequently turns away before he gets a reply. |

He ig very volatile and wiil erupt in anger over the
tiniest incident. For example, since the children come
for‘math from other rooma, T keep their math books in my
room. A. and g friend keep their math books on g separate
sheif. One day, he found a third math book on “"his" shelf.
He was quite angry; his face was Tlushed, his eyes were
Flashing, his mouth was set, tight-lipped, &s he came
storming over to me. He said in an accusing voice, “"Some-
body put their book on m& shelf!", then he turned, went
back to the shelf, picked up the book and was about +to
throw it on the floor when T stopped him. He loék@d at me
with teary, angry eves and sald, "It's not fair! That's my
shelf. Their books don't belong there!™ With a sulky look,
he put the book on the correct shelf and went back %o hig

seat.
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Another time,.I reminded him to put away the Unifix
cubes he had been using, He said with indignation, "I
don't need them any ﬁore. I don't have to put them away!"
His face turned red and he sat there, staring at me and not
making any effort to put the cubes away. When reminded
that everyone was expected to put things away, he jumped
to his feet and started screaming that I was unfair. He
picked some cubes up and threw them into the box with such
force that they popped out again. He started kicking the
box, At that point a friend came over to help him and with
that, he put away the cubes.

His anger never gooms o gtay with him. After an ont-
burst he resumes -whatever activity he was working on with
friendliness and good humorf

“ A. picks up concepts very quickly. In the beginning
of the year, 1 gtarted the children.working-with four-~place
numbers. A. was one of the few children who were able tﬁ
understand the concept of place value. He was able to order
the numbers as well as read them. In all of the games T
have inﬁrodﬁced, A. ‘has consistently been one of the first

to understand how to play.

\
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lI'B. L3

—-

B. is.a thin, blond child of average height. Her
face is very-ﬁhin and is dominated by her large eyes and
prominent upper teeth, She is one of the youngest children
in the class. Her father is headmaster of a Brooklyn inde-
vendent gchool (not the one his daughtér attends) and her
mother is a student working for her BA. B. has a nineteen
year old sister who is away at college and a seventeen year
old brother who is in high school.,

B. lis never still. lEven when she is sitting at her
desk, her fingeps are tapping or pushing & pencil, her feet
push against her chalir, her desk, her neighbor's chair,

Her eyes move in quick glances around the roon and her
tongue Tlicks in and out a8 she watches one or another
¢hild., When she wants to share a gstory with the whole
claéﬁ. her body twists and turnsg and she Stéreg over the
other children's head. She invariably starts her narration
with, '"We.., ybu see, uh, ‘cuz..."” and when she hag finished
her face lights up in a big smile.

When B is frustrated by something, she reacts by
striking out at another child, by shrieking out some pro-
vocative statement or by some physlieal action such as pushing
chalirs or desks around, Usually her action is not directed

toward the object causing her frustration, so it is not



always easy to know where the problem ig.

B wantg to know the answers. If ghe does not under-

-stand.something she will say, n1 don't underqtand thig--
what's the.answar9" She resists any att@mpt to help her
dlqcover a way of solving the problem hergelf. However,
once she ig glven the answer, she will work through the
problem and w1ll 80 on to solve gimilar problems.

B. and A. are close friends who work together quite
well most of the time, They complement GdCh other. FRach
will help the other undersgtand the work if there is any
prob%em. When th@y disagree about how to do something,

they come to & teacher an

Zn
€
8

~advice or rulingo\

When I firgt introduced "Chip-Trading", B. was a
llttle confused, but A., who had played before, helped
her until she coulg play it. She woula not accept help

from anyone else, nor wWill she even now.

12
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HG . L1}

G. ig a téll, light-haired child with blue eyes and
long, thick lashes. His parents are Salvation Army offi-
cers and he is their only child. . speaks in a pleasant
voice, but he has some speech problems, as well ag some
immature speech patterns. He lisps and he does not pro-
nounce the letter "r" correctly. 'The other children do
not tease_him about his, but they do try to correct him,
especially when he says things like, "I don't have no
pencil." He aécepts this with good humor.

He was admitted to the school this summer and has ho.
standardized test results on record (other than the New York
state PEP test I administered in November). He was origi-
nally placed in my math grmﬁp as a trial; if the pace was
wrong for him, he could alwéys be moved, but without knowing
his ability, he could not be placed in a faster group. This
group turned out to be the correct place for him.

He perfarﬁs well when not under pressure, but he is
anxious and does worse on tests than his class work indi-
cates. For example, he did only two out of three sections
on the PEP test. He looked at one section of the test, then
folded his arms and said he.could not do it, although he had
solved problems similar to many in that section before.

When we piay any oral games, he doeg not participate. He
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never guesses the rule in "What's My Rule" nor does he come
up with an-arswer when I ask the children to do some mental
arithmetic such as "add 3 to 4, double it, subtract 4." He
was also unfamiliar with Unifix cubes and still cannot use
them to combine sets. On the other hagd, when I started
some games using cowordinate_geomeﬁry} he was one of the
firsgt to come up with a winning strategy for "Four in a Row
Tic-Tac-Toe".

He gets along well with the other ehildren and has suc-
cesgfully adapted himself to théir style of play and work.
He had previously attended a public school in a small,
upsﬁaté town and when he first entered this cluss he was
quiet, c¢linging té thelteachers 23 iot, The c¢lass as a
whple ils very verbal and G. did not take part in class dis-
cussions. He also did not play games by the rules although
he seemed to know them. For example, when he first played
chegs with some of the other children, he would sometimes
- move two pleces or move a plece illegally. When it was
pointed out %o him, he would argue that it was "OK" be~
cause he wanted his plece there. The game would usﬁally
end in an argument. He kept playing like that for about a
month, until it was hard for him to find a partner. In-order
finally to get someone to play, he had to promise to play

by the rules. He has been playing correctly since then.
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"K‘. "

K. ig a child of mized raclilal background. She has
light skin, dark halir and eyes. She is one of the largest
as well as one of the oldegt childrgn in the class. Her
father, who is white, ils from England and owns hig own
buginess. Her mother, who is Jamaican; has worked as a
fashion model, but is not working now as she is expecting
her fourth child in the springa. K. hag an older half
brother of 17 and a younger full bréther of 3.

K.'s parents place a great emphasis on appearance. K.
usually comes to school in frilly dresses, white tights,
angd patent leather shoes.. K. will at times come in her
preferred clothes of blue jeans, polo ahirt,-aﬁd oxfords,
but her parents do not approve.

--K. is new to the school. Her parents were told by her
last school that perhaps she would do better in another
school, so they enrolled her here this year.

She does not seem to know how to get along with the
~ other childi‘ﬁme She ig the vietim of their jokes and
taunts, but she is not the innocent victim. She provokeé
ﬁhem by staring at other children until they complain,
by copying from them, or by calling out when she thinks
someone 1g not behaving.

Her number gkills are among the best in the class.
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When I gave a serics of timed quizzes on the addition facts,
K. wasg one-ofronly two children to do them all correctly.
However, her gras sp of logic and concepts is poor. She

need& a great deal of individual attention in order to
finish any asslgument. It may be that her lack of self-
confidence prevents her from looking at a problem.and,saeing
.it as something she can do. I once. sent home a - sheelt with
the addition facts for the numbers 0-9 4o be filled in. TI%
was In a table form and the children had never used thig
precise form before, althoueh I hag given them single rows
to finish in(the way this table was te be filled in, Evefy

easlily. The next day, T showed her +he

[<H]

S child but K. ala it
similérity to the other form by.coVeriﬁg all but the fire t
row. She did the first row easily, but could not do the
séeond row. She started £illing in the same numbers as she
had in the first row. She was finally able to £ill in some
of the rows, but she never indicated that she saw the pat-
tern the numbers were making, |

During the pdrt of the period used for gamnes, K rarely
plays, even with g teacher. She will take crayons and
paper and make pictures of a house with a flower or tree.
She sits near the other children and points out mis Lake in

their play, but wili not Join in more than that,
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Chapter III
THE CURRICULUM

This is my firast year teaching full time, my first
year teaching third grade, and my firet year ag a subject
teacher. When T was hired, I.knew T would be a third grade

istant and that [ would be involved in the math program,
but until a weelk before school started in September I
was not sure how I would be involved. Nothing specific
had been said. Just before school starﬁed,.I met with the
director of‘tﬁé lower échool and she explained the math
Program for the coming vear and my role in it. Ty addition
to my regular classroon teaching, I would he getting a
class of 13 children that would be meeting with me 43
minutes a day, 4 days a week. It would be up to me to
decide how I would use that time.,

This year, the school decided to departmentalise math
in the lower school because many children did not funetion
ag well as expected in middlie school math. There were sixty
children enrolled in the third grade at the beginning of the
year. They were divided into five groups based on math
ability and.all would meet with a special math teacher four
times a week during a math period. Three of theﬁé math
teachers were from the middle and high school math department.

They would be working with the top three groups. Because it
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was felt that the éhildren who were not doing as well in
math needed more conerete experiences, the two lowest
groups would be working with lower school teachers. 1T wag
given the next to the lowest group and the lowest group
was given to another ﬁhirq grade teacher. I had to gover
the minimum skill requirements set by the math department
and I had to teach the children to uge a Textbook, but I
could do so with any method and any program I wanted.'

Math was gcheduled four times a week, Monday and Fri-
day from 1410-1555 and Wednesday and Thursday from 9135
10:20. Becausze the class met for only Q5-minutes, the most
would have t¢ be made of every period. At thne same time,
these were only seven and -eight year old children and they
would neﬁ'always be ready to f£it into such a schedule, 7T
have attempted to provide enough different activities to
stimulate their interest in math and at the sane time,
bﬁild their skills.

After I learned what I would be doing, I set some
goals for the vear. My major goal would be to help the
children become comfortable with math., T felt two things
were important in accomplishing this. One, their skills
ghould be strengthened as much ag poassible and, two, they
should have opportunities to find fun with math they could

do.
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In order to accomplish what I wanted, I have organized
each class.session into three periods. The first 15 to 20
minutes I use for whole group activities or games. I then
have the children do individual skiil work for about 15
minutes and as they finish, they have time for math and skill
games alone or in sméll Eroups.

Afﬁer deciding on my goals and my timing, I took a
survey of_thé equipment, games, and supplieg available. T
found eleven sets of Cuisenaire rods, a huge amount of
Unifix cubes, ‘two dozen 12-ineh rulers, one l-meter stick,
and a number line for the wall. There was a large supply

P P R
wL oo LI VA

a Teacherg' Edition. There was also a good supply of math

gemes such as chess and checkers, VMagtermind, Cala, (the

African stone game), Spacelines (three-dimensional tic-tac-

toe), and a metric measurement game, Centimeire by Centimetre,

In addition, there is virtually unlimited access to a dupli-
cating machine, so that I can prepare work sheets as needed,
Each child does skill work from either a work sheet

I prepare and put into his/her folder or from an assigned
page in the text; The work from the text goes into a sofir
back composition book. I had thought at first T would give

the children several pages of skill work at a time and let

;Robert BE. Eicholz and Phares C. O'Daffer, Elementary
School Mathematics (Menlo Park, California, 1971).
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them work on the pages as fast as they wanted. However,

because of the nature of the children and of the class,

thig did not work, They were all intim
much work and most of them demanded dir
Slnce the class is very homogeneous, th
all d01ng v1rtualLy the same sheets and
same question twelve timeg a pur&od. I
them no more than two sheets at a time-
skllls we were working on and one Just

When it came time to actually set

idated by having so
ections on every page.
is meant they were
I was answering the
soon declded to give
~one to reinforce the
for Ffun.

up a program, 7 de-

cided that since both the text and the math department's

.
£y
eview of ol

goe valae, T would

Sty e

start with place value. After ag sessing their understand-

1ng, I would work from there. At first
Each child seemed to unders stand that 29
and 9 ones. They all knew that 100 cam
bog%n to flounder when asked how many g
By the time the book was into thousands

all but two children were lost. “Dhe tw

v everything was fine.
wa S EIgroups of ten
e after 99, but they
roups of ten in 329,
and ten thousands,

o who could order

numbers with five digits could order numbers with seven or

more digits. Because of the policy of
the children homogeneously, by the end
rea1¢zed the’o two children belonged in

class.

the school to group
of the second week T

a more advanced

¥
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The restrof the children were demoralized by this ex-
perience with place value. I had assumed from thelr re-
gponses that they understood more than they actually did
and that they could make and use generalizations about our
number-system,' I lgarned that T would have to go slower and
give‘them more.experiences. I learned that their verbal
abilities were far ahead of their abilities in logic and math.
New skills would have to be introduced slowly and step by
step.

T though%, fofexampiew that learning to use a textbook
was a simple process. Openr +the book, find the page, find
the'prabiem; copy it, then soive it. The thiildren taught me
it is not so simple. Just opening the book required $hat
they keep the page number in mind while comparing the num-
ber in the book and turning the pages forward or backward.
Since some of them did not have a complete understanding of
place Value; they were nét always sure which way to turn.
After they found the correct page in the text, they had to
open thelir notebooks to the correct page. Th@n-the layout of
the book had to be learned. Tach set of problems had a num-
ber and each problem had a letter. They had to learn to
read the number in the margin and asseclate it with a letter
80 that when told to do problems 3A, B, and C, they knew

which ones they were. When it came time to copy the problem,
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many children could not set them up correctly; They did not.
know how to line up the numberg one under the other. Since
they could.ﬁot keep the whole problem in their head, they
wrote digit by digit and freguently copled the numbers from
fwo different prabl?ms.

1The problems the elaés wag having with both ﬁlace value
and learning to use the textbobk began affecting‘ﬂhe_mood of
the children., Frustration wasg making them more and more
unruly and so.I stopped all work with those two subjecty. I
would cover place value and use of the textbook, but later
and it would be done differently.

FoTE . by
Ssuiai, a Bera

{3

i plauheﬁ. i c of work gheets and antive
ities around geometry and.we spent a week with that. The
unit wae egsentially from the text; but the children ex-
plored on their own without a book. We started with some
definitions--point, ray, line, line segment, angle, polygon,
We talked about the rigidity of various pelygons and mogt of

»them knew and could show that the trianglé wasg the mogt
fable shape,‘ We looked at forming triangles from other
shapes, which led to a definition of diagonals and to
drawing diagonals within given shapes. Many children were
confused by the definition of diagonal. fThey in&isted &
diagonal is a slanted line from one corner of a rectangle to

- another corner. T did not insist on the use of the word and
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they all were able to find the pattern and relationship
between the number of sides of a polygon and the number
of diagonals witin that polygon.

By the fourth week, the class was rurmning more smoothly.
Oﬁe more child, C., had joined our class after trying and
failiﬁg to work in two other classes. All of the ehildren
were comfortable with the routine and with me. ‘They were
enthusiagtic about the week we had ﬁpenﬁ on geometry and T
now decided it was time to start work that would lead to
exchanging.

From thé beginning of the year, some of the children
insisted they Knew now to “carrv", but their work with nlace
value showed gz great\deal of confusion, Anytime they had a
problem which could be done with carrying, T saw further
signs of confusion. Given an equatlon such as 15+7=n,
they would use the number line or their fingers and come
up with 22, Put the same numbers vertically, éﬁ, and
someone was sure 1o answer 31«mthay reasoened that 54712, so
they "put down the 1 and carried the 2." Once a child came
up with 13 as his answer. He added the two digite in 12,

_ giving him 3, then he saw the problem had a 1, so he put
that down in front of The 3. Even when they answered 22,
none of the children could explain why or how .in terms of

place value of the numbers.
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To help the children get a concrete understanding of
place value.and practical experience with exchanging, T .
introduced them %o tﬁe Chip-trading game. I made them each
a board using a 9-inch by 12-ineh piéce of oak tag and di-
vided it into four sections, each 3 inches by 9 inches. |
Eaeh-éection wasg a different color. For markers, we used
Unifix cubes to mateh the color of the section, Within two
sessions each child understood how to play and it is gtill
a favorite. | _

Their skill work at this time concentrated on the ad-
dition facts. .Mest of the children were relying on the

number line or thelr fingers and T t g import-
- ant thatrthé'additioﬂ‘ffcts be memorized before mofe complex
manipulations of numbers are started. One tool T used was
té‘give each child a set of flashcards to take home and
memorize. We also played Bingo and did provlems orally to
stimulate interest in memorizing these facts, Pinally T
gave a gerieg of 90«~second timed tests, but throughout these
exercises,_not too much progress was noted.

When the children were very comfortable with Chib«
trading and the exchanging necessary, I gave them Chip-
trading Recérd Sheets and had them mark down what the board

looked like before a throw of the dice, what the dice throw

was and the way the board looked like after the move was com-



o

pleted. They were, of course, doing multi-base arithmetic
at this point, but I never gave them problems to solve as
such.  For these children at this time, it would have been
too confusing,

Instead, T started giving them base-10 sheets where
they would have %o exchange ones for tensg and eventual Ly
teng for hundreds. At this point T was not concerned with
adding-and subtrécting but that they undersitood that if they
had twelve ones they could exchange that for one ten and
two ones. 1In doing this, I referred to the exchange pro-
cegs in Chip-trading and every child did it quite easily

and naturally. We gradually gtarted adding numers to-

gether and when there were more than nine ones, the children

.

would exchange with ease. What is more, they could all
explain why.
Through the uge of Chip~trading, the children learned

many basic gqualities of our number syastem. They learned

to work from right to left-~the oppesite of reading skills,

but essential to math skills. They learned that “carrying
a l" is really exchanging a lot of ones for cne ten. They
learned to work in columns and they now have a picture with
a concrete basis for what ia happening. |
Subtraction was a problem with a lot of the children,

NMost of them started off not really understanding that



10-1%9 is related %o 941210 or that knowing 911=10 will
give them the answer to 10-n=9, They could work quite
easily with missing addends such as 9+n=10. |

The group resisted strenuous ly any games where the
object was to take away things., T finally gave them two
sticgm of-Uﬁifix cubesg-~each stick a different color I
had them put the two&tluk s together and then wirite an
addition equation explaining what they had done. Then they
‘had to seﬁarate them by color and write a sgbtragﬁion
equation about that.

Because of my success with Chip-trading for addition,
T was determined to use it for subtraction. This was much
‘more difficult for the children. Faeh ¢hild nesded con-
siderabie experience building up, exchanging for a higher
un it and then immediately-exchanging back to the lower
unit., I showed them how te.plgy Chip-trading by Starting
with a full toard, then taking away the number of unit
chips shown by the dice unti} there were no chips left.
There was little enthusiasm for either the Chip~trading
~or the Unifix cubo activities, but the children did them,

When the children had some time to get used to sub-
traction with Chip- ~trading, I started giving them work
sheets ihat involved exchanging. Once again, there WA

a reluctance to have anythlng Lo do with subtraction. The



Nuffield series states the "'Subtraction’ has too often been
a mysterious process, introduced téo early and unmeaning¥
fully. Much of the trouble isg éoncernad with premature
intreduction of the 'minus sign' and loose talk about
‘“taking away‘."z T have thought about that statement often
while watching my class struggle and hearing from other
-teachers about their classes' gtruggles with subtraction.
I was sometimes témpted to postpone subtraption and bor-
rowing, but I did not. Since subtraction is a skill they
are expected to learn in the third grade and since they
will be tested iater in the- vyear, it seemed'best to contin-
ue. After much”emcouragement and practice, most of the
children became r@asonably'proficient at subtraction.
There is still a tendency, though, whenever they have not
used subtraction Top 8 while, to sﬁbtraet without regard to
the position of the numbers, Thelr reasoning seems to bes
"IF 32+26 is the mame thiﬁg as 36+22, then 32-26 should be
the same thing ag 36-22.v

Subtraction was hard work for mogt of the children
and so when I started a unit on coordinate geometry, everyone
was relieved., This was not work--it was fun! To make sure

everyone knew how to find g location using coordinates, T

had them decode a secret message by finding the letter

: zGeoffrey Matthews and others, Mathematics: The Firgt
3 Years, Nuffield/Crno Handbook for Teachers {New York, 1970)
P 48, . '




given by the coordinates. Then they placed letters at the
coerrect location on the grig.’ I introduced-"@ in a Row,
Tic-Tac-Toe," Each child had to record the coordinates of
his/her move before making it., Before the game the children
décide whether to penalize én error in naming ﬁhé-coordinates
and what the pehalty should be. Usually they decide that
the person making the mistake loses that turn, but sometimes
they decide te give no penalty at all. Several of the chil-
dren who had not been quick +to cateh onto other games re-
sponded very enthusisstically to this game. The next step
with coordinates will be to plot functions. I will use a
game oI "What's My Rule?® to come up with a funcilon and a
series of number pairs. We will then rlot them cn.a-grapha
1 have not done this yet so I anm not sure how far it ecan be
taken.

While gtill”invelved with subtraction during part of
the period, I started doing some problems with repeated
addition, skip counting (counting by 2°'s, 9's, ete.) and
with objects in arrays. MNMost of the children had some pre-
vious experience_wiﬁh multipliéﬁtion and they had very
little trouble with these exercises. '

As with addition, once I was sure the children under-
stood the concept of multiplication, I encouraged them to

-memorize the facts as soon as pogsible. T made multipli-
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cation fact cards for "Go Fish" and “Concentration” games,
I gave them each a set of Flash cards to take home, we
played Bingo using mﬁltiplicatidn facts, and I gave them
work sheets with story problems and practice éxercise&.

The children enjoy the many activities involving
multiplication. They will not, however, memorize their
nultiplication facts. At this point it may be enough that
they have sufficient means oflfindihg pfoducts without
pushing for quick recall of the facts. Division, which
‘we" are doing concurrently with multiplication, is giving
the children no difficulty at all.

I have Juet reintroduced vnlace value with the most
encouraging results. I made g bhig diagfam on the éhalkboard
that loocked like a Chip~trading board with seven arveas, I
started in the enes column and put a one it it. Then T put
a nine in it and asked, "If T add one more, what will happen?"
The children responded, QYou would get a ons and a zero."
They said that was a ten. We built the tens and ones up
until we £ot to one hundred and continued onto one thousand.
ATter filling up the thousands, they were not quite sure
what number would come next, so I emphasized thatrfirst we
had ones, then tens, then hundreds, and now we ha#e one
thousands. No one saw the pattern yet, £o I told them that

next wasg ten thousands. Then T asked them what they thought
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would come next., "Hundred thousahds?" some guegsed hegl-
. tantly. When told that was correct, they were quite excited.
I told them one million camne neit and by then mest of them
saw the pattern and knew that ten milllons and hundred
ﬂillipns would be next. They were so exclted by this

that we kept bullding numbers until we reached one quin- . -
tillion (1,000,000,000,000,000,000f) and although they‘
will probably not remember the names for numbers over one
billion, they underéfand the pattern of one; ten, hundred
and can build tbe number given the name of the place. They
can now look at most numbers and order them with no trouble.

oh Y

" T I T .
Bome of Ul ildren

-y,
G erdlde

&

an alse take a numher written out in

T

words and transglate it directly into numeral form, but most

of them still need to fill in a chart.



LOWER SCHOOL MINIMUNM SKILL REQUIRENENTS
MATHEMAT ICS

- First Grade;

Numerals
a. Recognize 0-9
b, Write 0-9 :
¢. Counting and ordering (one ‘more, one legsg)

Place Value

a. Grouping by tens up to 99
b, Counting and order through 99
¢. Inequalities stressing place value

Addition

“&. Unlon of seta
b. Number line
Co Verilcal notation _
d. Facts--combinations to 18 (no carrying)

Subtraction

a. Sets, gubsatg
b. Number llne '
c. Inverse relation to addition

d. FacﬁSwmcombinatians related to sums 0 18 (nho
borrowing)

Number Theory

a. Odds, eveng
b. Skip ctounting 2'g, 5's; 10's
C. Fractions~nhalves, fourths

B L el Sl

Money, neasurement, geometry




ﬁOWﬁR,SCHOOL MINTMUM SKILL REQUIREMENTS

MATHEMATTCS

second Grades

Ao g 7 T

2
Coohe
T2

Recognize 0-99
Write 0-99
Count ing and order

Place Value

a.
e

G

Grouping by teng and hundreds up to 999

Gounting and order (ten more/less,

Tnequalities with the symbols

Union of sets

Number line

Tguations

vertical notation

Tsote-~through 18 ,
Two-diglit problens with carrying

subtraction

WA

=3
b
cs

Sets, subsels

Number line

Tnverse yelation to addition

Pactg--combinations through 18

fwo-diglt problems with bhorrowing
Mulbiplication

Tquivalent sets :

Number line skip counting

.- Repeated addition

products through gx9
Faots through 5'g table

hundr

ed more/
less)



LOWER SCHOOL MINIMUM SKILL REQUIREMENTS
MATHEMAT ICS

Second Grade, continued

Number Theory

a. Qdds, evens

‘b, Skip counting 2's, 3's, 4's, 5's, 10's, 100's

¢. Fractions-~-halves, guarters, thirds, fourths

b ey e

Money, linear and liquid measurement, geometry



LOWER SCHOOL MINIMUM SKILIL, REQUIREMENTS
MATHEMATTCS

"Phird Grade:

Place Value

& e
b

Counting and order up to millions
Recognizing and writing up to millions

a}-ﬁ
b.
e,
d?

€.

Union of gets, number line

Equations, vertical notation

Commutative and associative principles
Facte-~through 18 and application by .place value
Carrying '

Subtraction

2
™
[
C
d.

3
)
L3

Hets, subsets, number line

Tl ey A 4
le.i..:a..h. HEReRY ulﬂl”l

b LIS P4
Eguaticng, ver

Pacts--through related sums to 18
Borrowing

Multiplication

=
bo
¢
de
8.

Divig

a.
L.
Ce
d&
2.

Sets, number line, repeated addition
Commutative and assocliative principles
Properties of 0 and 1

Facts~--tables through 9x9

One~digit times two~ or three-digit factors

don

Repeated subitraction

Number line

Inverse relation to multiplication

Facts related to tables through 9x9
One~digit divisor problems with remainders

Numher Theory

B
L.
G
(i.‘

Multiples

'actors

Prime Numbers
Fractiong-~equivalence

34



LOWER SCHOOL MINIMUM SKILL REQUIREMENTS
MATHEMATICS

Third Grade, continued

Measurement, geometry and coordinate geometry,
areas, volumes

35
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Chapter IV
SUMMARY AND CONCLUSION

This'year has been one of learning for me, At the
beginning of the year, I set myself a major goaimmto help
thé children become more comfortable with math. My as-
sumption was that as they became more comfortable with math,
as their skills improved and as they saw the fun possible
~ with math, they would become easler to work with. I had
thought that their problems with math were causing the
emotional problems. For most of the children, this was not
true and so, although their math has improved, their be-
havior has not. |

The children seem to énjoy math more than in the be-
ginning of the year. Their cgnfidence in themselves has
gong up. EF., for example, used to start every class by
saying, "I can't do it,” or, "I don't understand." She has
not sald those phrases in months and, in fact, is eager to
gshow that she understands. Many parents report that their
children for the firsgt time make up math problems to do at
home and say it is fun to do =o.

They are not as quick with thelr computations as other
children in this school, but they are all able to golve
problemeg accurately. I have recently started making up

‘books of their complicated number storles, which reguire
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many calculations per gtory, and these staries are very
popular with most of the children, both in and out of my
math clags.

The assumption that I had that improving their atti-
tudes and skills would lead to improvement in their behavior
hag been only partially borne out. A. does not lose his tem-
per as much, but he still loses it. K., Is still teased.
Unifix cubes can still be daﬁgerous weapons. G. has to sit
by himself or he willl accuse people of copying from him
which inevitably leads to a fight, but he is begirming to
take part in eroup activities. The children who for the
mest part are difficult in math are difficult to work with.
in their homé classes and I have come to see thelr problenms
as being other than math problems.

The rest of the year will be a continuation of what we
have been doing so far. When their multiplication skills
are stronger, we will start multiplying bigger numbers, We
will be finding areas of rectangles by using graph paper and
self-adhesive squares. We will probably estimate the area
of irregular shapes using graph paper. We will do some work
with fractions aﬁd continue work with coordinate geometry.

Our school has recently purchased a mini-computer and
we will be doineg some work with It--mainly using programs

others have written at this point. The goal is to let the
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children become familiar with computers and bo enjoy them
rather than be.intimidated by them,

If I had to start the year over, the biggest change T
would make would be_to start with something less abstract
than place value, pesrhaps some geometry. The routineg I
have set up and the materianls I use seem to be working and

the goals I have set seem to be realistic.
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"CHIP-TRADING"

Fach playér needs a board, one die, and chips to match’
the colors of the spaces on the bourd. I made the playing
bOards from pleces of 9-inch by 12-inch vaktag which I
dividadAinto four areas, each 9 inches by 3 inches. At the
top of each space, T used magic marker$ to colér a aspot.
Every board should have the colors in the same sequence,
but the sequence itself is no important. Trom left to
‘ right, I used ﬁfeeﬂ, red, blue, yellow, making yellow the
initial color.

A trading number must be decided on before gtartimg
the game and the smaller the number, the faster the game.
At first we used three, but the echildren felt the game was
too fast so they chose 1ar§er numbers. Numbéra larger than
seven make the game too slow when using one die. |

To play, one player throwsz the die and places thaf'
number of chips on his initlal color. If the number of chips
eguals or exceeds the trading number, chips equal in num-
ber to the trading'numb&r are exbhanged fox oﬁe of the next
color. For example, if the trading number is three and if
after throwing the die, there are four yellow chips, three
yellow chips mugt be exchanged for one hlue chip; The
board then has one blue chip and one yvellow chip. The die

throw always determines the numbaer of chips to be placed 'in
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the rightmost space. As soon as the chips in that space
exceed the trading number.‘they‘are exchanged. When the
number of chips in that next gpace exceed tThe trading num-
ber, they are exchanged for one chip in the next space in
the same manner.

The Tirst person to get a chip in the leftmost space
can be the winner or the loser, a determinatibn-thaﬁ must

be made befere the game starts.
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"GCONCERNTRATION"

This is a card game for two or more players. A deck
of cards l1s made as in "Co Fish™. The cards are placed
one at a ﬁime Tace down on the table with no overlapping.
The game is easier if the cardsrare place&.in rows, but
they do not have to be.

Each player in turn must turn up any two cards, one at
8 time, leaving them in their original position on the table.
If they are a pair, the player takes them and turns over
two more cards. If they are not a pair, they are turned
back, in their original position, and the player on the left

goeg next. The person with the most set of cards wins,
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"FOUR IN A ROW, TIC-TAC-TOE"

This is a two blayer or twe team game played with pen-
cil and paper or on the chalkboard. A 5%5 grid is drawn
with the axes marked at the intersection of the lines. 7The
lower left corner is 0. Thus the corners of the grid are
(0,0), (0,4), (4.4), and (4,0), One tean marks its points
with an "X, the other, with "0"., fThe objeet is to mark |
four points in a row, horizontally, vertically, or diagonally,
The team whose turn it ig decides on a location for its
mark, gives the coordinates of thaf 1ocatioh, then marks it,
If the address is 1llegal, e.gz., it is cutside the gfid or
éhé‘éoinf ig already marked, the team loses its turn. Iy
the player gives the coordinates for a peint that is legal,
that point is marked, even if that ig not the point that
the team had in mind, €.&. s the player called (1,4%) but

meant (4,1). The team to get four points in a row wing..
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"GO FISH"

This is a card game for three or more players. Use
oaktag cut into rectangular pieces to make a deck of 52
cards. You will need 13 sets of U ecards each. I find that
cards 2 inches by 3 inches to be convenient. Each set has
one card Wiﬁh one number and three cards with a broblem
whose answer lig that number. For exanple, if the'cards are
to strenghthen multiplication facts, one set might have "8"
as‘the one number and “"4x2", "2x4", and "8x1" on the other
l%hree cards. |

’ The dealer deals six cards, one at a time, to each
player. The remaining cards are placed in the center.-
face down. FEach player triés to collect sgets of 4 that
match. Bach plaver in turn calls andther player by n&me
and asks for cards of a specific nﬁmber. For example, one
might say, "John, give me all your 8'g." The asker-must‘
have at least ong card of this number in his hand. If the
person asked has any cards of that number, he must give
them up. The asker's turn continues as long as he suc-
ceeds In getlting cards. If the person asked has none of
the named cdrds, he/she says, "Go fish!" The agker then
takes the top card from the pile in the middle and the player
on the left goes next. Whenever a player gets a set of four

cards, he/she shows them, then places them on the table in




ffont of nim/herself. The one who gets the most sets wins.
When the card from the "Go fish" pile is one that the

player had asked for, that can be considered a match and

that player continues in his/her turn. This is an optional

rule that should be agreed upon before playing,
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"WHAT 'S MY RULE?®

“wig ig an oral game played with a group to find a

A oe

carticuiar function.  The function can be arithmetic,

»
4

P

o

.2 dovg not need to be. Onre person thinks of a rule (func-

coetovueh oay, "ALL people wearing cordurcy go in set A, all

s he not wearing corduroy g0 in gset B," or “Choose a num-

er,oadt 5 10 it." The person with the rule applies the

.+ tn one or two cases, without revealing the rule. IF

cever 0ol the group thinks he/she knows the rule, the

cx: e #ives him/her g chance to apply it.  The leader

w

tells the person if the rule had been applied correctly
Strret revealing the rule.  No one ‘is to actually name the

-» wtll each person has had a chance to apply it or

<t 2 one elye wants to try ﬁolapply it.

Lo

v o
Ve

5 game has no winner in it.
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