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Ti",lei  A r/!atli  Pragram  f'or  tlie  Third  Grade
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C}'iapter  J:

PHILOSOPHY  OF THE SCHOOI,

(...  ) Lower  School  of  Grades  One  through  Three  reflects
the School's  premise  that  highly  intelligent  children  are
different.  They  learn  faster,  often  read  earlier,  and  are
able,  at  a tender  age,  to  probe  deep  and  far  in  an  intellec-
tually  rich  environment.  Engagement  in  all  the  major  sym-
bolic  modes  is  encouraged;  we  qive  particular  attention  in
the first  three  years  to  mastery  of  essential  verbal  and
numerical  skills.

At presaxit,  we have  nine  Lower  School  classrooms,

roughly  desi,gnated  into  First,  Second,  and  Third  Years.

Wit.hin  the  "Years"  we have  esta'lished  general  objectives

ofverbal  and mathematical  competence.  Beyond  that,  all  is
variety.  One First  Year  class  has,  as  its  central  subject,
the  concept  of  changes  in  self,  in  nature,  in  the  surround-
ing  city.  Another  buj.lds  enthusiasm  for  reading,  writing,

figuroin@,  for  drawing  arid  dancing,  in  a  study'  of  mythologies.

A Second  Year  class  cultivates  and  pursues  "minibeasts"  in
terraria,  in field  trips  alonz  the  Bronx  River,  in  Cadman
Plaza  Park,  reading  all  the  while  about  little  animals  in
fact  and in fantasy  ffrom  Roger  Tory  Peterson  to  E.  E.  White.
A Third  Year  reads,  writes,  measures  and  computes  with  a
focus  on the requirernents  of  human  and  anj.mal  adaptatjon



arnong  the  Netsilik  Eskimos,  salmon  and  herring  gulls,  and
the  citizens  of  Athens  and  Sparta.

The  life  of  the  classroom  is  rich,  warm,  and  thought-

provoking.  It  is  enhanced  immeasurably  by  (.  . )'s  prac-

tice  of  having  artists  teach  the  arts.  Lower  School

students  are taught  music  by Berformers  at concert  level,
visual  arts  by  exhibiting  painters  and  sculptors,  and  enjoy
the  regular  presence  of  a  poet-in-residence.  The 

sano  is  not  neglected;  every  Lower  School  child  has  at
least  three  classes  a week  in  Recreational  Arts  to  exercise,

learn  sportsmanship  and  how  to  use  the  body  in  a  program
iaili  'i ri  h  *'h in  'ri1i  =i c: : iy rs  a- ' - - - - a -  - -'-  r  - - -  -"  -  -  - 1 'i j'Bi  i'r;auB

These  classes  can  be  augmented  by  the  free,  after-schoo]

progranx  ixi  swiramixig  and  gymnastics.

(.  ) Lower  School  offerj.ng  is  Clear%  We care  about
children,  and  i'r;  5s  ou:r  specia.l  mission  to  care  about

intell.ectually  gifted  childy'en.  Our  g<:ial  is  to  clierish

and to cha.llenge  every  child  as tliou@:h s/lie  were ou.r own.



Chapter  II

THE CHILDREN

The  thirteen  children  who  }iave  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  class  and on standardjzed  tests  reveal  pro-

blems.  For  some children  it  may be  that  they  still  need

extensive  .experience  with  concrete  materi.a.ls.  For  other

children,  the problem  stems  from  their  behavior  or their

emotional  development.  Four  of  the  children  were  origin-

ally  placed  in  my class  because  they  were  new to  the  school

and  it  was felt  that  it  would  be Betier  io  move  i,iieiii  "io  =i

higher'  level  math  group  if  necessary  thari  to  start  them  out

in  a group  that  would  be too  difficult.  Shortly  after  school

began,  I recommended  t}iat  two of  these  children  be  moved  to

more  advanced  groups.  The  other  two  children,  G.  and  K.,

remained  wit}i  me as their  math  ability  is  similar  to  the

rest  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  beginriing  of  the

year.  C.,  far  example,  came  intc  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



another  class  based  mainly  on work  with  concrete  obje.cts.

M.,  who  seems  to  work  better  with  pencil  and  paper,  moved

into  my  class  from  the  class  J.  went  into.  I.  moved  in  the

middle  of  February  into  a  slightly  more  advanced  class.

The  children,  almost  without  exception  come  from

homes  where  both  parents  have  been  to  colle,ge.  Many  of  the

parents  have  advanced  degrees.  The  parents'  occupations

include  lawyers,  college  teachers,  authors  and  designers.

Except  for  G.,  all  of  the  children  would  probably  be  alas-

sified  as  upper-middle  class.  C. ' s parents  are  of'ficers

in  the  Salvation  Army  and  I am not  sure  where  that  places

him.

Only  four  of  the  thirteen  children  who have  been  in

my  class  have  siblin,gs.  Of. these  four,  tiavo  are  so much

younger  than  their  siblirigs--ten  or  more  years--as  to  be

almost  only  chil-dren.  Only  I.  and  K.  are  cJ-ose  in  age  tp

their  brother  or  sister.



TABLE  1 t  Personal  Information

Sex Birthdate

1 0/'I  g/7r3

1/15/71

1.%16/71

1+/z8//7i

g/xli./7o

r/ya/zo

7/23/70

12/23/69

.3/27//70

L+/x 8/7o

12/27/70

it/i3/7o

152

138

ll}1

I 65++

127

132

1 '4-)

136

l:li

:i5i.

155

S5blirigs

None

Two

None

N one

None

None

None

Two

One

None

Two

NOri.G

NOne

Order  in
Fami.ly

Only  Child

Youngest

Only  Child

Only  Child

Only  Child

Only  Child

Only  Child

Youngest

0 :Lae  S i,

Only  Child

Middle

Only  Child

Only  Child
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TABLE  2i  Standardized  Test  resuljs,  Grades  1  & 2

Grade  1 Crade  2

Name  Percentile

Public/Private
Stanine Percentile

Pukil  ic/Private
Stanine

A 41y/i,z 5 87/%11- 7
B 86/42 7 8LI-/40 7
C 60/1  8 6 97//?'/ 9
D lhl+/xz 5 92/56 8
E 36/5 90/51 8

F 92/56 8 8Li/l+o 7
G

H r:)a/Li-E.: 8 71/26 6
I so/36 7 8;,/36 7
J

K

L 53/15 5 58/1  6 5
M

9 71/26 6
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TABLE 3i  Standardized  Test  Results,  Grade 3

Name

A

B

c

D

E

I

J

K

L

M

Conce'pts

$-ile  Stan.

90 8

75 6

85 7

80 7

55 5

80 7

55 5

55  e)

85 7

80 7

40  l+

95 8

Computation

$-ile  Stan.

85 7

45  5

50  ",

'+5 5

60 6

25 4

52

Z0 3

80 7

50  5

50 5

75 6

Problem-
Sol.virig !'otal

%-ile.  Stan.  i*  J;7.ile

99 9 95

60  6 60

7o 6 7o

60 6 65

30 l? 50

55 5 60

55 5 '1-5

35 4 40

85 7 85

99 9 80

45 5 1*5

85 '/  90

Stan.

8

6

6

6

5

6

5

5

7

7

5

7
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it

A.  is'  a  small,  thin,  white  male  of  8 years.  He  is  an

only  child;  his  father  is  a  lawyer  and  his  mother  is  a

social  worker  who  has  anosen  not  to  work.  A.  is  an at-

tractive  child  with  a mischievous  smile.  His  blond  hair

is  cut  short  and  stands  up  in  back  in  a cowlick.  He

speaks  in  a  slightly  high-pitched  voice  that  can  be heard

distinctl,y  in  all  parts  of  the  room.  He  talks  rapidly  and

frequently  turns  away  before  he  gets  a  reply.

He  is  very  volatile  and  will  erupt  in  anger  over  the

tiniest  incj.dent.  For  example,  since  the  children  come

for  math  from  other  rooms,  I keep  their  math  books  in  my

room.  A.  and  a ffriend  keep  their  math  books  on a  separate

shelf.  One day,  he  fourid  a third  math  book  orx "his"  shelf.

He was  quite  a.ngry;  his  .f'ace  was  flushed,  his  eyes  were

flashing,  his  mouth  was  set,  tight-lipped,  as  he  came

storming  over  to  me.  He  said  in  an accusing  voice,  "Some-

body  put  their  book  on my shel:F'!  , then  he  turned,  went

back  to the  shelf,  picked  up  the  book  and  was  about  to

throw  it  on the  floor  when  I  stopped  him.  He  looked  at  me

with  tear,y,  angry  eyes  and  said,  "It's  not  .fair!  Tha:'s  my

shelf.  Their  books  don'-t  belong  there!  With  a sulky  look,

he pu-t the  book  on the correct  shelf  and went  back  to his

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 more.  I don't  have  to put  them  away!

His  face  turned  red  arid 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  awa.y,  he  jumped

to his  feet  and  started  screaming  that  I was unfair.  He

picked  some cu'bes  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.

burst  he resumes-whatever  activity  he was working  on with

friendliness  and good  humor.

A.  picks  up concepts  very  quickly.  In  the  beginning

of  the  year,  I started  the  children  working  with  four-place

numbers.  A. was one of  the  few children  who were  able  to

understand  the,concept  of  place  value.  He was able  to  order

the  numbers  as well  as read  them.  In  all  of the  games  I

have introduced,  A. has consistently  been  one of. the  first

to understand  how  to play.
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I I B.

B.  is  a  thin,  blond  child  of  average  height.  Her

face  is  very  tliin  and  is  dominated  by  her  large  eyes  and

prominent  upper  'teeth.  She  is  one  of  the  youngest  children

in  the  class.  Her  father  is  headinaster  of  a  Brooklyn  inde-

pendent  school  (not  the  one  his  daughter  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  seventeeri  year

old  brother  who  is  in  high  school.

B.  is  never  still.  Even  when  she  is  sitting  at  her

desk,  her  fingers  are  tapping  or  pushing  a pencil,  her  feet

push  against  her  chair,  her  desk,  her  neighbor's  chaip.

Her  eyes  move  in  quick  glances  around  the  room  and  her

tongue  flicks  in  and  out  as  she  watches  one  or  another

child.  When  she wants  to  share  a  story  with  the  yhole

class,  her  body  twists  and  turris  and  she  stares  over  the

other  children's  head.  She  invariably  starts  her  narration

with,  "We.  , you  see,  uh,  'cuz.

her  face  lights  up  in  a  big  smile.

and  when  she  ha.s  finished

When  B- is  frustrated  by  something,  she  reacts  by

styiking  out, at  another  child,  by  shrieking  ovt  some  pro-

vocative  sta'ternent  or  by some  physical  action  such  as pushing

chairs  or  desks  around.  Usually  her  action  is  not  directed

toward  the  obje-ct  causing  her  ffrustration,  so  it  is  not
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always  easy  to  know  where  the  pro'blem  is.
B wants  to  know  the  answers.  If'  she  does  not  under-

stand  something  she  wjll  say,  "I  don't  understand  this--
what's  the  answer?"  She  resists  any  attempt  to  help  her
discover  a  way  of  solving  the  problem  herself.  However,
once  she  is  given  the  answer,  she  will  work  throu,gh  the
problem  and  will  go on to  solve  similar  problems.

B.  and  A.  are  close  friends  who  work  together  quite
well  most  of  the  time.  They  complement  each  other.  Each
will  }ielp  the  other  understand  the  work  if  there  is  any
problem.  When  they  disagree  about  how to  do  something,
'ti'JleL)/  U()11:lt."  tie  a :eaCFlCar  ana Cana'.i\  aCCCp"i.a  'j'4G  ":eaC!'-C'r  ' Sad.vice  or  ruling.

When I !'irst  introduced  "Chip-Trading",  B. was a
little  confused,  but  A.,  who  had  played  be.fare,  helped
her  until  she  could  play  it.  She  would  not  accept  help
from  anyone  else,  nor  will  she  even  now.



13

l I G.

G.  is  a tall,  light-haired  chil.d  with  blue  eyes  and

long,  thick  la:shes.  His  parents  are  Salvation  Army  offi-

cers  and  he  is  their  only  child.  G.  speaks  in  a pleasant

voice,  bat  he has  some  speech  problems,  as well  as  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  tliings  like,  "I  don't  have  no

pencil.  He accepts  this  with  good  humor.

He was admitted  to the  school  this  summer  and  has no

standardized  tegt  results  on record  (other  than  the  New York

State  PEP test  I administered  iri  November)  He was  origi-

rially  placed  in  my math  group  as a trialH  if  the  pace  was

wrong  for  him,  he could  always  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  }iim.

He performs  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 play  any  oral  games,  he  does  not  participate.  He'
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never  guesses  t}te  rule  in  "What's  My Rule"  nor  does  he  come

up with  an ansvzer  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  otlaier  hand,  vitheri  I  started

some games  using  co-ordinate  geometry,  he  was  orie  of  the

first  to  come up with  a winning  strategy  for  "Four  in  a  Row

Tie-Tac-Toe"

He gets  along  well  with  the  other  children  and  has  suc-

cessfully  adapted  himself  to  their  style  of  play  and  work.

He }iad  previously  attended  a  public  school  in  a  small,

upstate  'cown  anal When  lle  I ll'S  Ti en"Gereu  BILLS  ciab8  2-ie Wa6

quiet,  clinging  to  the  teachers  a lot.  The  class  as  a

whole  is  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

chess  with  some of  the  other  children,  he viould  sometimes

move  two pieces  or  move  a piece  illegally.  When  it  was

pointed  out to him,  he would  argue  that  it  was  "OK"  be-

cause  he wanted  his  piece  there.  The  game  would  usually

end in  an argument.  He kept  playing  like  that  for  about  a

month,  until  it  was hard  for  hirn  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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! I K. l J

K.  is  a  child  of  mixed  racial  background.  She has

light  skin,  dark  hair  and  eyes.  She  is  one  of  the  largest

as  well  as  one  oj:'  the  oldest  children  in  the  class.  Her

father,  who  is  white,  is  from  England  and  owns  his  own

business.  Her  mother,  who  is  Jamaican,  has  worked  as  a

fashion  model,  but  is  not  working  now as  s}ie  is  expecting

her  fourth  child  in  the  spring.  K.  has  an older  half

brother  of  17 and a young,er  !'ull  brother  of  3.

K.'s  parents  place  a great  emphasis  on appearaxice.  K.

usually  comes  to  school  in  frilly  dresses,  white  tights,

and  patent  leather  shoes.  K.  will  at  times  come  in  her

preferred  clothes  of  blue  jeans,  polo  shirt,  and  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  no'!,  eeem to  know  how to  get  along  with  the

other  children.  She  is  the  victim  of  their  ,jokes  and

taunts,  but  she  is  not  the  innocent  victim.  She  provokes

them  by staring  at  other  children  until  they  complain,

by ccipying  frcm  them,  or b>r callirig  out  vihcn she thinkB

someone  is  not  behaving.

Her  number  skills  are  among  the  best  in  the  class.
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When  I gave  a  series  of  tirned  quizzes  on the  addition  :'acts,
K.  was  one  of  only  two  children  to  do ",hem  all  correctly.

However,  her  grasp  of  logic  and  concepts  is  poor.  She
needs  a great  deal  of  individual  attention  iri  order  to
finish  any  assigritnent.  It  may  be  that  her  lack  of  self-

confidence  prevents  her  from  lookin,ga  at  a problem.and  seeing
it  as  samething  she  can  do.  I  once  sent  home  a  sheet  with

the  additj.on  facts  for  the  numbers  O-9  to be filled  in.  It
was  in  a table  form  and  the  children  had  never  used  this
precise  form  before,  althou,=h  II had  given  thern  single  rows
to finish  in  the  way  this  table  was  to  be  filled  in.  Every

T!q.s =\'i;'  <lpy,  T showed  her  ',ihe
similarity  to the  other  form  by covering  all  but  the  first
row.  She did  the  first  row  easily,  but  could  not  do the
second  row.  She started  filling  in  the  same nurabers  as  she
had in  the  first  row.  She was finally  able  to  fill  in  some
of  the  rows,  but  she never  indicated  that  she  saw  the  pat-

(:'211LC1  oOkl C 2'€ *  aia  n.j:

tern  the  numbers  were  making.

During  the  part  of  the  period  used  for  games,  K rarely
plays,  everi  with  a teacher.  She will  take  er'ayons  and
paper  and  make  pictures  of  a house  with  a flower  or  tree.
She sits  near  the  other  children  and  points  out  rnistakes  in
their  play,  but  will  not join  in  more  than  that,
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Chapter  III

THE  CURRICULUM

This  is  my  first  year  teaching  full  time,  my  first
year  teaching  third  grade,  and  my  first  year  as a  subject
teacher.  When  I was hired,  I,knew  I would  be a third  g;rade
assistant  and  that  I would  be  involved  in  the  maatn program,
but  until  a week  beffore  school  started  in  September,  I
was  not  sure  how  I would  be  involved.  Nothing  specific
had  been  said.  Just  before  school  started,  I met  with  the
director  of  the  lower  school  and  she  explained  the  math
program  for  the  comirig  year  and  my  role  in  it.  Iri  addition
to  my  regular  classroom  teaching,  I would  be  getting  a
class  of 13 children  that  would  be meeting  with  me 14-5
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  departmeritalize  math
in  the  lower  school  because  many  children  did  not  function

as wel-l  as  expected  in  middle  school  math.  There  were  sixty
chiidren  enrolled  j.n 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  these  math
teachers  were  from  the  mMdle  and  high  school  math  department.
They  would  be working  with  the  top  thr'ee  groups.  Because'  it
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was  felt  that  the  children  who  were  nct  doing  as well  in
math  needed  more  concrete  experiences,  the  two  lowest

groups  would  be  worki.ng  with  lower  school  teachers.  I  was
given  -!,he  next  to  the  .lowest  group  and  the  lowest  group

was  given  to  another  third  grade  teacher. I  had  to  cover

the  minimum  skill  requirements  set  by the  math  department

and  I had  to  teach  the  children  to  use  a textbook,  but  I
could  do  so wit}'i  any  method  and  any  program  I wanted.

Math  was  scheduled  four  times  a week,  Monday  and  Fri-

.day from  ltlO:j.i55  and Wednesday  and Thursday  from  9s35-
10!20.  Because  the  claas  met for  only  Li=5. minutes,  the  most
would  have  to  be made  of  everxr  period.  At  the  same  time
these  were  only  seven  and  eight  year  old  children  and  they

would  not  always  be  ready  to  fit  into  such  a  schedule.  I
have  attempted  to  provide  enough  different  activities  to

stimulate  their  interest  in  math  and at the same timel
build  their  skills.

After  I learned  what  I would  be  doing,  I  set  some

goals  for  the  year.  My major  goal  would  be  to  help  the
children  'oecome  com:!'ortable  with  math.  I  felt  two  things

were  important  in  accomplishing  this.  One,  their  skills

should  be  strengthened  as much  as possible  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 ffirst  15 to 20

minutes  I use  for  whole  group  activities  or  games.  I  't}ieri

have the  children  do individual  skill  work  for  about  15

minutes  and  as  they  finish,  they  have  time  for  math  and  skill
J

games  alone  or  in  srnall  groups.

After  deciding  on my  goals  and  my  timing,  I  took  a

survey  of  the  equipment,  games,  and  supplies  available.  I

found  eleven  sets  of' Cuisenaire  rods,  a  huge  amount  of

Unifix  cubes,  'two  dozen  12-inch  rulers,  one  1-meter  stick,

and  a  n'an'iber  line  ror  the  wall.  There  was  a  large  supply

;  Yl(I  1 11 t4 'i n  o--  - - - -a ' -  ' -  - -  - -0

a Teachers  Edi.tion.  There  was aJso  a Bood supp]y  of  math

tcie)  and  a me't:r:i.c  ineasurement';  garrie  Centimetre  b;y Cent;jrnet,re.

In  addi't,ion,  there  is  virtually  unlj.rnit.ed  r-iccess  to  a  e)upli-

SO  that  I  can  prepare  work  slieets  as  'needed.

Ea.c}'i  c}-tild  d<:ies  skiILl  oscirk  from  e:i-ther  a. work  sheet

I prepa.rc  a.rta put in'to  his/her  folder  or :f'rc'iri'i  piyi- assjg.ried

page  in  t}ie  -!,ext.  The work  from  the  text  goes  into  a  sojat'

back  compos:i't.:ion  book.  I  had  thought  aa'i;  first  I v,iould  g5.ve

the  c'n.i-ldrer"i  seve'i:'al  pages  o:!'  =ikill  v;ork  at  a ti.rne  and  let

IRobert  E.  Eicholz  and  Phares  G.  O'Daffer,  Elementary
School  Mathematics  (Menlo  Park,  Californias  !9'/1  )-
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them  work  on the  pages  as  fast  as  they  wanted.  However,

because  of  the  nature  of  the  children  and of  t}"ie class,

this  did  not  work.  They  were  all  intimidated  by having  so
much  work  and  most  of  them  demanded  directions  on every  page.

Since  the  class  is  very  nomogeneous,  this  meant  they  were
r

all  doing  virtually  the  same  sheets  and  I was answering  the
same  question  twelve  times  a period.  I soon  decided  t.o give
them  no more  than  two  sheets  at  a time--one  to reinforce  the
skills  we  were  workin,g  <:in and  one  ,just  for  fun.

When  it  came  time  to actuall;y  set  up a program,  T de-

cided  that  since  both  the  text  and  the  mat,h departmen-l;  S
 1-  !  I  i

b  A  J.  J  L
n  '] !'l  II  cs vg  l1  ) (-l
j.  -  -  -  -  '  --  '-
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start  iv.i-ai;h  placie  va.!ue.  After  assessing  their  understand-

ing,  I would  work  frorn  -t.here.  At first,  everyth:iri,g  a,'yas firie

Ea.Ch C-1111d seerned  tO  uni:').er  S iand  'tjalat  2 9 WaS 2 @r OllpS  O f fen
and. 9 0:iTheS. Ti'iey  all  kr'iew that  100  eame affter  99, bu't, tl-iey
began  'to  .f'loundta'  wheri  asked  how rnany gr<:iups  o:f' ten  in  329.
By  the  tiriie  the  book  was  into  thousa.nds  anrl  ten  thoe.sa.nds

a].1  but  two  children  were  lost.  T}ie  two  who  coul.d  order

numbers  with  n'i,i'e  digits  cou.]d  ordar  nurobers  with  seven  or

more  digits.  Because  of  the  policy  of  the  school  'to  group

the  children  homogeneously,  by  the  end  of  the  secona  week  I
realized  these  two  children  belonged  in  a more  advanced

class.
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The rest  off the  children  were  demoralized  by this  ex-

perience  with  place  value.  I had assumed  !'rom  their  re-

sponses  that  they  unders'i;ood  xnore  than  triey  actually  did

and  that  they  could  make  and  use  generaljza'tior'.s  abou't  oar

number  system.  I  le,arne6  that  I would  have  t.o  go  slcwer  and

give  'them  more  experiences.  I  learned  tha-t  their  verbal

abilities  were  far  a.head  of  their  a.bi.li.'t;i.es  jn  lo,<jc  and  math.

New  skills  would  have  to  be  int:i-oduced  slowly  and  s'i':ep  by

step.

I thought,  for  example,  that  learning  to  use  a textbook

was a simple  process.  Open  the  book,  find  the  page,  find

the  pro-t*i.em,  (:opy  i.-e, inen  soive  ii.  Trte  a2-ii2:i=;  ";a'a."2'x'5  =C

it  is  not  so simple.  Just  openin,6  the  book  required  that

they  keep  the  page  number  3-n mind  while  comparirig  the  num-

ber  in  the  book  and turning  the  pages  forwara  or  backward.

Since  some  of  them  did  not  have  a  complete  understandirig  of

place  value,  they  were  not  alwa:vs  sure  which  way to  turn.

After  they  :!'ound  the  correct  pa,ge  in  the  text,  they  had  to

open  their  notebooks  to  the  correct  page.  !'hen  the  layout  of

the  book  had to  be  learned.  Each  set  cf  problems  had  a  num-

ber  and each  problem  had  a  letter.  They  had  to  learn  to

read  the  number  in  the  margin  And associate  it  with  a letter

so 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  childreri  cou!d  not  set  them  up  correctly.  They  did  not

know  how to  line  up the  numbers  one  under  the  other.  Since

they  could  not  keep  the  whole  problerr.  in  their  head,  they

wrote  digit  by  digit  and  frequently  copied  the  numbers  from

two  different  )iroblems.
r

The  problems  t}-ie  class  ivas  having  si.iith  'tioth  pl.ace  value

and  learnir'ig  to  use  the  textbook  began  affecting  the  mood  oi'

the  cl"'iildren.  Frustrat.icn  WaS  making  tThe:in mcire  and  more

unruly  and  so  I  stopped  a:Ll  vio:i=k  with  these  two  subjects.  I

would  cover  placae  value  and  use  of  the  textliook,  but  later

and  it  would  lye  done  d.ifferently.

i.ti.es  arour':id  geometry  arid  we  spent  a  week  with  that.  Tlte

arij-'t  was  essentially'  from  tlie  text,  but.  the  ch5,ldren  ex-

plored  on tl'xeir  own v,iitl'xout  a  book.  We s'tarted  wit}i  soms

definitions--poi.n't,  ray,  ].ine,  line  segn'iant,  angle,  po]-ygon.

We 'talked  about  the  rigidity  o'F various  poI!-ygorzs  aiqd xsos":  a:f'

them  knew  and  could  sl-iow  'cha't  t}-ie  t,r:iangle  was  the  most

table  shape.  We looked  at  forming'  triangles  from  other

shapes,  which  led  to  a  definition  of  diagonals  arid  to

drawing  diagonals  within  given  shapes.  Many  children  were

con:!'used  by the  definition  of  diagonal,  They  insisted  a

diagonal  is  a  slanted  line  from  one  corner  of  a rectang;le  to

ariother  corner.  I did  not  insist  on the  use  of  the  word  and
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-5hey  all  were  able  to firid  the  pattern  and relatioriship

between  the  number  of  sides  o!  a  polygon  and  the  number

of  diagonals  witin  that  polygon.

By  the  four'th  week,  the  class  was  rupning  more  smoothly,

One more  child,  C.,  had  joined  our  class  affter  trying  and

failing  to  work  in  two  other  classes.  All  of  the  children

were  comfortable  with  the  routine  and  with  me.  They  were

ent}iusiastic  about  the  week  we  had  spent  on geometry  and  I

now decided  it  was  time  to  start  work  tha-t  would  lead  to

exchanging.

From  the  beginning  of  the  year,  some  or  the  children

lnS  18  Z e a "Gne,5/ kjleW  j-lCiW "g Ci "  Carr  :y' "  * 'O'v"'  +,ah,B -" r Wa C"!-  "  " th nla  c e
value  showed  a great  deal  of  confusion.  Anytime  they  had  a

problem  which  could  be  dorie  with  carrying,  I  saw  further

signs  of  confpsion. Given  axi equat,ion  such  as 15+7En,

they  would  use  the  humber  line  or  their  fingers  and  come
15

up with  22.  Put the same numbers vertically,  2,  and
someone was sure  to answer  31--they  reasoned  that  5+7E12,  SO

they  "put  down  the  1  and  carried  ')she 2."  Once  a  child  came

up with  13 as his  answer.  He added  the  two digits  in 12,

givixig  him 3,  then  he  saw the  problem  had a 1,  SO  he put

that  down i.n ffront  of  the  3.  Even  when they  answe.red  22

none  of  the  children  could  explair'i  why  or how  in  terms  o.f

place  value  of  the  numbers.
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To  help  the  children  get  a  concrete  understanding  of

place  value.and  practical  experience  with  exchan,ging,  I

introduced.them  to  the  Chip-trading  game.  I made  them  each

a board  using  a 9-j-nch  by 12-inch  piece  of  oak  tag  and  di-
vided  it  into  four  sections,  eac}i  3 inches  by 9 inches.

Egch  section  was a different  color.  For  markers,  we used

Unifix  cubes  to  match  the  color  of  the  section.  Within  two

sessions  each  child  understood  how to  play  and  it  is  still

a  favorite.

Their  skill  work  at  this  time  concentra'ted  on the  ad-
ditiori  facts.  Mos't; oi'  the  childrer'i  were  relying  on 'che

rlt.ll}l'U  te .l'  S. .j. l it!  0  r  'L'l-l  e ir  j  :inge  r  S  a nCi Z i'  C C -"  C Tha i  -" ':  .'.a S  i"Ap  0  r  '- -
a.nt  that  the  additiori  facts  be  memori.zed  before  more  corriplex

manipulat;.Lons  or' iiumbers  are  started,  One  tool  I  used  was

to  give  each  c}"ij..Jd  a  set  of'  flaslicards  to  take  home  and

memorize.  We also  played  I3i.ngo  and  did  problerns  oral].y  to
stimula'ce  interest  in  memor:iziri,o;  these  facts.  Finally  I

gave  a  series  oi' 90-second  timed  tests,  but  throu,ghout  t'nese
exercises,  not  too  much  progress  was  noted.

When  the  children  were  very  comfortable  with  Chip-

trading  and  the exchahging  neC.eSSar:7,  I gave them Chip-
trading  Record  Sheets  and  had  them  mark  down  what  the  board
looked  like  be.fore  a throw  of  the  dice,  what  the  dice  throw

was and  the  way  the  board  looked  like  after  the  move  was  com-
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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,  I  started  giving  them  base-10  sheets  where

they  would  have  to  exchange  ones  for  tens  and  -eventualJ-y

tens  for  hundreds.  At :this  point  I was  not  concerned  with

adding-and  subtracting  but  that  they  understood  that  if  they

had  twelve  ones  they  could  exchange  that  f'or  one  ten  and

two  ones.  In  doing  this,  I referred  to  the  exchange  pro-

cess  in  Chip-trading  and  every  child  did  it  quite  easily

and  naturally.  We graauaiiy  siariea  aaaix.x(,;  s-i-u.riiters  "bCi-

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

would  exchange  with  ease.  What  is  more,  the;y  coi.xld  all

explain  why.

Through  the  use  of  Chip-trading,  the  children  learned

many  basic  qualities  of  our  number  system.  They  learned

to  work  from  right  to  left--the  opposite  of  reading  skil.!s,

but  essential  to  math  skills.  They  learned  that  "carrying

a 1  is  really  exchanging  a  lot  of  ones  for  one  ten.  They

learned  to  work  in  columns  and  they  now  have  a  picture  with

a  concrete  basis  ':!'or  what  j.s  happening.

Subtraction  was a  problem  with  a  lot  of  the  children.

Most  of  them  started  off  not  really  understanding  that
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10-1=9  is  related  -t,o 9+1"lO  or that  knowing  9+1=10  will

give  them  the  answer  to 10-n=9.  They  could.  work  quite
easily  with  missing  addends  such  as 9+ri=lO.

The  group  resisted  strenuously  any  games  where  the

object  was  to  take  away  things.  I  finally  gave  them  two

s-ticks  of' Unj-fix  cubes--each  stick  a different  color.  I

had  them  put  the  two  sticks  together  and  then  virite  an

addition  equation  explainirig  what  tliey  had  dorie.  Then  they
had  to  separate  them  by  color  and  write  a. subtraction

equation  about  that.

Because  of  my  success  with  ahip-trading  for  addition,

T was  deterrnined  to  use  it  for  subtraction.  This  was much
more  difficult  for  the  children.  Each  child  neeaed  con-

siderable  experience  buildirig  up,  exchanging  for  a hither
un  it  and  then  immediately  exchanging  back  to  the  lower

unit.  I  showed  them  how  to  play  Chip-trading  by  starting

with  a full  board,  then  taking  away  the  number  of  unit

chips  shown  by the  dice  until  there  were  no  chips  left.

There  was little  enthusiasrri  !or  either  the  Chip-trading

or  the  Unifix  cube  activities,  but  the  children  did  them.

When  the  children  had  sorrie  time  to  get  used  to  sub-

traction  with  Chip-trading,  I  started  giving  them  work

sheets  that  involved  exchanging.  Once  again,  there  was

a  reluctance  to  have  anything  to  do  with  subtraction.  The
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Nuffield  series  states  the  "'Subtraction'  lias  too  o.fften  Deer>

a mysterious  process,  introduced  too  early  and  unmeaning-

fully.  Much  of  the  trouble  is  concerned  with  premature

introduction  of  the  'minus  sign'  and  loose  talk  about
n2"taking  away'  I have  thought  about  that  statement  often

while  wa.tching  my  class  struggle  and  hearing  from  otl-ier

teachers  about  their  classes'  struggles  witli  subtraction.

I was sometimes  tempted  to postpone  subtraction  and  bor-

rowing,  but  I did  rxot.  Sixice  subtraction  is  a  skill  they

are  expected  to  learn  in  the  third  grade  and  since  they

will  be  tested  later  in  the  year,  it  seemed  best  to  contin-

ue.  Aj'ter  m'ach  encouragement  and  practice,  most  of  the

children  became  reasonably  proficient  at  subtraction.

There  is  still  a tendency,  though,  whenever  t}iey  have  riot,

used  subtraction  for  a while,  to  subtract  without  regard  to

the  position  of  the  numbers.  Their  reasoning  seems  to  bes

"If  32+26 is the same thirig  as 36+22,  then  32-26  should  be

the  same thing  as 36-22,

Subtraction  was harod  work  for  most  of  the  children

and  so w}ien  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  h  location  usxng  coordinates,  I

had  them  decode  a  secret  message  by  !:inding  the  letter

2Geoffrey  Matthews  and  ot}iers,  Mathem.aticsi  The  First3 Years,  Nuffield./CFDO  Handbook  for  Teachers  (Nev  York,  1970)p.  48.
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given  by the  coordinates.  ri'hen  they  plac'ed  letters  at 'the

correct  location  on tne  grid.  [  introduced  "4 in  a Row,

Tj-c-Tac-Toe.  "  Each  child  riad to  record  the  coordioates  o:!'

his/her  move before  making  it.  Before  the game the children

decide  whether  to penalize  an error  in  namin@  the  coordi.nates

and  what  the  penalty  should  be.  Usual.ly  they  decide  that

the  person  making;  the  mistake  loses  that  turn,  but  sometimes

they  decide-to  give  no penalty  at  all.  Several  of  t}ie  chil-

dren  who had not  been  quick  to catch  onto  other  games  re-

sponded  very  enthusiastically  to this  game.  The  next  step

with  coordinates  will  be  to  plot  i'unctions.  I will  use  a

game  or "what's  My Ru:ieat"  io  come  up wi'l-:n a  ffurici,iori  aija  d

series  of  number  paxrs.  We will  then  plot  them  on a graph.

I have  not  done  this  yet  so  I am not  sure  how  f'ar  it  can  be

taken.

While  still'  involved  with  subtraction  duri.n@  part  oi'
the period,  I started  doin@  some problems  with  repeated

addition,  skip  countin@  (countin.q  by 2's,  3's,  etc.  ) and

with  objects  in  arrays.  Most  of  the  children  had  some  pre-

vxous  experxence  with  multipIicatiori  and  they  had very

little  trouble  with  these  exercises.

As with  addition,  once  I was  sure  the  childreri  under-

Btood  the  concept  of  multiplication,  I  encouraged  them  to

memorize  the  !'acts  as  soon  as possible.  I made  multipli-
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cation  fact  cards  for  "Go  Fish"  and  "Cor'iceritraticn"  games,

I gave  them  each  a  set  of  flash  cards  to  tmke  home,  we

played  Bin@o  using  multiplication  facts,  and I gave them
work  sheets  with  story  problems  ahd  practice  exercises.

The  children  enjoy  the  many  activities  involving

multipl-iaatj-on.  The.y  -will  not,  however,  memorize  their

multiplicatior.  facts.  At this  point  it  may be  enough  that

they  have  sufficient  means  of  firiding  products  with.out

pushing  for  quick  recall  of  the  facts.  Division,  which

'we are doing  concurrently  with  multiplication,  is @iving

the  children  no  difficulty  at  all.

7 vqsre  ji=i  re4ni.rorix'irieh  n13@p  vqlupi  with  t'ne  most

encouraging  results.  I made  a  big  diagram  on the  chalkboard

that  looked  like  a Chip-trading  board  uiith  se-ven  areas.  I

sta:rted  in  the  ones  column  and  put  a  one  it  it.  Then  I  put

a  nine  in  it  and  asked,  "Iff  I add  one niore,  what  will  happen?"

The  children  responded,

They  said  that  was  a  ten.

"You  would  zet  a  one  and  a zero.

We built  the  tens  and  ones  up

until  we got  to  one  hundred  and  continued  onto  one  thousand.

After  filling  up the  thousands,  they  were  not  quite  sure

what  number  would  come  next,  SO  I  emphasized  that  :Fairst  we

had  ones,  then  tens,  then  hunareds,  and  now we  have  one

thousands.  No  one  saw the  pattern  yet,  so  I  told  them  that

next  was  ten  thousands.  Then  I asked  them  what  they  thought
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would  come  next.  "Hundred  thousar"ds?"  some  guessed  hesi-

tantly.  When  told  that  was  correct,  they  were  quite  excited.

I told  them  one  million  came  next  and  by then  most  of  them

saw  the  pattern  arid  knew  that  ten  millions  and  hundred

millions  would  be  next.  They  were  so  excited  by  this

that  we  kept  building  numbers  until  we  reached  one quin-  '

tillion  (1,000,000,000,000,000,000!)  and  although  they

will  probably  not  remember  the  names  for  numbers  over  one

billion,  they  understand  the  pattern  of  one,  ten,  hundred

and  can  build  the  number  given  the  name  of  the  place.  They

cgn  now  look  at  most  numbers  arid  order  thera  with  no trouble.

:,,,-,-,,  ,ff  i:,  ,9i2.:,,,,  C'a:!' 3280  -1)200 ?  ?'lllmhPT  !Vl'itten  Otlt  in

words  and  translate  it  directly  into  riumeral  .form,  but  most

of  them  still  need  to  fill  in  a  chart.
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L(ali'-'ER  SCHOOL  IvVINIl'r',UM  S2(,IJ-L  F',EQUlREr'-':ENTS

First  Grade  !

Numerals

MATHEWAT J'CS

aaRecC)g;J-'azeC"aa9

b.  Write  O-9
c.  Counting  and  orderin@  (orie  more,  one less)

P2.ace  Value

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

Union  of  sets
Number  line
'\Hla i,icai  r-iQ"ba"b!Ox-i
Facts--combinations

 to  18  (no carrying)
Subtraction

Sets,  subsets
Number  line
Inverse  relation  to additionFacts--combinations

 related  to sums  to  18  (no
borrowing  )

Aiumber  'I'l"ieor7ia

B.  Odds,  evens
b.  Skip  counting  2's,  5's,  IO'sc.  Fractions--halves,

 fourths

Extras

Money,  measurement,  geometry



lyOVJ'ER  SCHO 0l'.i M ]N  IIV!Ui'i'.  S'KILL  REQU ]:REMENTS

Th'iAT]{EIVlA'f'  -.[C S

Second  Grade  s

Numerals

a.  Recognize  O-99

b.  Wr5te  O-99

c.  Countir'ig  axid  crder

Pla.ce  Value

a.  Grcuping  by  tans  and hundreds  up to 99Q,

b.  Counting  and order  (ten  more/less,  hundred  more/
less  )

c.  Inequalities  with  the  symbols

Addition

Union  of  sets

Number  line

Equations
Vertical  notation

Facts--through  18

Two-digit  problems  with  carryirig

Subtraction

a.  Sets,  subsets

b.  Number  line

c.  Inverse  relation  to  addition

d.  Facts--combinations
 through  18

e.  Tv.io-di.git  problems  with  borrowing

IViultipl  icat  ion

a.  Equivalent  sets

5.  Number  line  skip  counting

c.  Repeated  addition

d.  Products  through  9x9

e.  Facts  through  5'S  table



LOWER  SCHOOL  I'/i[NIMUM  SkILL  REQUIRE!i'-ENTS

MATHEMAT  ICS

Second  Grade,  continued

Number  Theory

a.  Odds,  evens

b.  Skj.p  coun.ting  2's,  31.S,  lJt's,  5's,  IO's,  IOO's
c.  Fractions--halves,  quarters,  thirds,  fourths

Extras

Money,  linear  and  liquid  measurement,  g,eometry
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LOWER  SCj-'-00L  IV2 J I'i) Jl'-4UM SK IIai  F(E("2U I}'<hI'i'ih'N"S

Third  Grade  s

Place  Value

MA THEi'."!AT TC S

a.  Counting  and  order  up 'to millions
b.  Reco,gnizing  and  writing  up -t,o millions

Addition

a. . Union  o:'  sets,  nurriber  line
b.  Equations,  vertical  notation
c.  Commutative  and  associative  principles
d.  Facts--through  18  and  application  by.place  value
e.  Carrying

Subtract  ion

a,  Sets  subsetst  number  line

c.  Facts--through  rela'ted  sums  to  18
:lt.  Borrowirig

Multi'plicat  icm

a.  Sets,  number  line,  repeated  addition
b.  Commutative  and  associative  principles
c.  Properties  of  0 and  1
d.  Facts--tables  through  9x9
e.  One-digit  times  t,vio-  or  three-digit  ffactors

D ivis  ion

a.  Repeated  subtraction
l:i.  Number  line
c.  Inverse  relation  to  multiplication
d.  Facts  relatea  to tables  through  9x9
e.  One-digit  divisor  problems  with  remainders

Number  Theory

Multiples
Factors
Prime  Numbers
Fractions--eq  uivalence
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LOWER  SCHOOL MINIMUM  SKILL  REQUIREMENTS

MATHEMATICS

Third  Crade,'  continued

Extras

Measurement,  gecmetry  and  coordinate  geometry,
areas,  volumes
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Chapter  IV

St.MARY  AND  CONCLUSION

This  year  has  been  one  of  learning  for  me.  At  the

beginning  of  the  year,  Z set  myself  a major  goal--to  help

the  children  became  more  cornffortable  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  easier  to  work  with.  I  had

thought  that  their  problems  with  math  were  causing  the

emotional  problems.  For  rriost  of  the  children,  this  was  not

true  and  so,  although  their  math  has  improved,  their  be-

havj.or  has  not.

!'he  children  seem  to  enjoy  math  more  than  in  the  be-

ginning  of  the  ,year.  Their  confidence  in  themselves  has

gone  up.  E.  for  example,  used  to  start  every  class  by

saying,  "I  can't  do  it,  or,  "I  don't  understand.  She  }ias

not  said  those  phrases  in  months  and,  in  ffact,  is  eager  to

show  that  she  understands.  Many  parents  report  that  their

children  for  'the  first  time  make  up math  problems  to  do  at

home  and  say  it  is  i'un  to  do  so.

They  are  not  as quick  with  their  computations  as  other

children  in  this  school,  but  they  are  all  able  to  solve

problems  accurately.  I have  recently  started  making  up

books  oi' their  complicated  nun.ber  stories,  which  require
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many  calculations  per  story,  and  these  stories  are  very

popular  with  most  of  the  children,  both  in  and  out  of  my

math  class.

The  assurription  that  I had  that  improving  their  atti-

tudes  and  skills  would  lead  to  improvement  in  their  behavior

has  been  only  partiall;y'  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  dangerous  weapons.  G.  has  to  sit

by himself  or  he  will  accuse  people  of  copying  from  him

which  jnevitably  leads  to  a  fight,  but  he  is  beginning  to

take  part  in  group  activities.  The  children  w.ho  for  the

most  part  are  di:!ficult  in  math  are  difficult,  to  wo:ck  with

in  their  home  classes  and  I have  come  to  see  their  problems

as  being  other  than  math  problems.

The  rest  of  the  year  will  be  a  continuation  of  what  we

have  been  doing  so  :!'ar.  When  their  multiplication  skills

are  stronger,  we will  start  multiplying  bi(,,ger  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  piper.  We will  do  some  work

with  fractioris  and  continue  work  with  coordinate  geometry.

Our  school  has  recently  purc}iased  a  mini-computer  and

we will  be  dojnz  some  work  v,iith  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  to  enjoy  tliem

rather  than  be  intjmidated  'by  them.

If  I  had  to  start  the  year  over,.  't'ne  bi,gges";  change  I

would  make  ivovld  be  -to  start  with  scri'iet.}-iing  l(.SS  als-l;ract

than  place  value,  pzhaps  some  geometry.  The routines  I

have  sea, up and  the  materials  I  use  seem  to  be workixig  a.nd

the  goals  I  have  set  seem  to  be  realistic.
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 Addison-Wesley
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"C}IIP-T'R.,"iDING  "

Each  player  needs  a board,  one die,  and chips  to match

'theco.Lorsoj'thespacGs<:'xalthekK;'.ir(".*
 Tffi:'ac'le'tl'iepla.;')TZatnF

boards  from  pieces  of 9-inch  by 12-irich  oaktag  which  T

divided  into  i'our  areas,  each  9 i.nehes  by 3 irxches.  At  the

tOpOfeachSpaCe@IuSedma.7,:)'Crn.:I'}:erstocolcy.aaaspot-

Every  board  should  have  the  colors  in  the  same  sequence,

but  the  sequence  itself  is  no  importarit.  From  left  to

right,  I  used  qreen,  red,  blue,  yellow,  making  yes-low  tlie

initial  color.

A trading  number  must  be  decided  on  be:!'ore  starting

the  garne and the  smaller  the  number,  the  :raster  the  @ame.

At  first  we  used  three,  but  the  children  felt,  the  gaxne  wa.s

too  fast  so  they  chose  lar,oer  numbers.  Numbers  larg,er  than

seven  riake  'the  game  too  sl.ow  vid-ieiq  u.sjng  One  aie.

To p]ay,  one player  throws  trie die  and lailaces  tha'i.,

number  of  chips  on his  iriitial  color.  If  the  number  of  chips

equals  or  exceeds  the  trading  number,  chips  equal  in  hum-

ber  to  the  trading  number  are  exchang;ed  for  one  of  the  next

color.  For  example,  if  the  tradin@  number  is three  and if

affter  throwing  the  die,  there  are  :!'our  yellow  chips,  three

yellovi  r.,:h'ipS n;ust  be excha>'il1ed  ffor  oiis b.'fue chip.  The

board  then  ha.s  one  blue  chip  and  one  yellow  chip.  The  die

throw  alwa,9s  determines  t}"ie number  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  space  exceed  the  trading  nurn-

ber,  they  are  exchanged  for  one  chip  in  the  next  space  in

the  same  manner.

The first  person  to get  a  chip  in  the  l-e-ftmost  s,pace

can  be  the  winner  or  the  loser,  a  determination  that  must

be made  before  the  game  starts.
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"CONCENTRAT  ION  "

This  is  a  card  game  for  two  or  more  players.  A deck

o!  cards  is  made  as  'xrx "Go  Fish"  The  cards  ar'e  placed

6ne  at  a  time  face  down  on the  table  with  no  overlapping.

The  game  is  easier  iff  the  cards  are  placed  in  rows,  but

they  do not  have  to  be.

Each  player  in  turn  must  turn  up any  two  cards,  one at

a  'cime,  leaving  them  in  their  original  position  on the  table.

If  they  are  a  pair,  the  player  takes  them  and  turns  over

two  'more  cards.  Iff  they  are  not  a  pair,  they  are  turned

back,  in  their  original  position,  and  the  player  on the  left

goes  next.  The  person  with  the  most  set  o!'  cards  wins.
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"FOUR  ]'l'-i A ROW, 'l'IC-TAC-'i'OE"

This  is a two player  or two team  game  played  with  pen-

cil  and paper  or on the  chalkboard.  A 5x5 ,grid  is drawn
with  the  axes  marked  at  the intersection  off the  lines.  The
lower  left  corrier  is O. Thus the  corners  of  the  grid  are
(0,0),  (O,u),  (ll=,li=),  and (4,0).  One team  marks  its  points
with  an "X",  the  other,  witli  "O"  The object  is  to  mark

four  points  xn a row,  horizontally,  vertically,  or diagonally.
The team  whose  turn  it  i.s'decides  on a location  j'or  i.ts
mark,  gives  -l-he coordinates  of that  location,  then  marks  it.
If  the  address  is illegal,  e.g.,  it  is  outside  the  .qrid  or
the  point  is  already  marked,  the  team  loses  its  turn.  If
the player  gives  the  coordinates  for  a point  that  is  legal,
t}iat  point  is  marked,  even  i!'  that  is not  the  point  that
the  team  had in  mind,  e.g*,  the  player  called  (1,4)  but
meant  (4*1).  The teani  to get  ffour  points  in  a  row  wins..
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"GO  F'ISI-'."

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  !- cards  each.  I find  that

cards  2 inches  by 3 inches  to be convenient.  Each set  has

one  card  with  one  number  and  three  cards  with.  a  problei

whose  answer  is  that  number.  For  example,  if  the  cards  are

to  strenghthen  multiplication  :F'acts,  one  set  mig}it  have  "8"

as  the  one  number  and  "l+x2",  "2x4",  and  "8xl"  on the  other

tliree  cards.

The  dea]er  deals  six  cards,  one  at  a  time,  to  each

player.  The  remaining  cards  are  placed  in  the  center,

face  down.  Each  player  tries  to  collect  sets  of  4 that

match.  Each  player  in  turn'  call.s  another  player  by  name

and  asks  for  cards  of  a  specific  number.  For  example,  one

mi,zht  say,  "Johri,  give  me a.ll  your  8'S.  "  The asker  must'

ha've  at  least  one  card  of  this  number  in  his  hand.  Ij  the

person  asked  has  any  cards  of  that  number,  he  must  ,crive

t}iem  up.  The  asker's  turn  continues  as  long  as  he  suc-

ceeds  in  getting  cards.  If  the  person  asked  has  none  of

the  named cards,  lie/she  says,  "Go fish!  The asker  then

takes  the  top  card  from  the  pile  5.n the  middle  and  the  player

on the  left  Foes  next,  Whenever  a player  gets  a set  of  ffour

cards,  he/she  shows  them,  then  places  them  on the  table  in
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front  of  him/herself.  The one who ,gets the  most sets  wins.

When  the  card  !rom  the  "Go  ffish"  pile  is  one  that  the

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

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

rule  t}iat  should  be  agreed  upon  before  playing.
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"'J.'HA'.["S  i'v','i' RUI,E?"

-: s. lr:  5,: axi oral.  ,game played  with  a ,group to f'ind  a
.:.:  ,):,;-  :'iiriction.  The  functicm  can  be  aritlimetic,

:=,,.5:zot)TheedfObe-  One.personthin".vsofaru]..e(func-

. . ..:,q-, 3:::,  "Al]  lieople  vieari.ng  corduroy  go jn set  A,  a.ll

,  H. . -,-,"(.  i-,<'i:iring  co.rauroy  ,7.'o in set B, " or "Choose  a num-

. , ,,,: H 5 €C') it.  n The person  with  the ryile  applies  the
 =; 3;4B  or two cases,  wi.thout  reveal.ixig  the  rule.  Ij'

: 2iy: j:"ie perSOn  if  the  rvle  had  beeri  applietl  correctly

=- .  -'svea.lj-ng  t.he rule.  No  one  is  to  actually  name  the

- '-t'... each  per!iC)n  has  had  a char'ice  'to  apply  it  or

- ' cy-.'. else  wa'r-i'cs  to  try  to  apply  i't.

' i ': ;"a"ria  has  no winner  5.n j..-l;.
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