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IRTnoDucarl®H

ghe  av®r&g®  pupil  b®g&nning  the  Study  of  math®matl®3
try  €ho  tradl€1®nal ac€hod follovB  dlpo®tlon8  bllndky
€::a:®wh:#.and¥e£L:it:o%L:::P;:b#¥®:gfeBp:8¥:#::l&
dlff®r®nt  from the  one  b®fope  and  has  €®  bo  &ttack®d  ln
a  dlrferent  vry.    He  dcoB  not  f®®1  thde  hlB  ®klll  18

v¥:::£Bin8 Vlth any d®flnlto aethod or obj®c€1ve  |n
"®  above  paragraph e#peeaB®B  the  aeehod tthleh h8e

been used  by  a  rmmb®p  Of  €®&®h®r8  ®f  "tbematlc€  1n  the

pa.t.    For may F®are  lt has been apparent  ln oup high
Bch®®lB  that  the  atud®n€e  do  not  have  ®nongh  ln€®noa€  1n

algebra.    €h®  ®tud®nte  e8F  that  the  ®ub]®¢€  18  not  tror€h-

whll®  for  then €o  ®p®nd  thelp time  &fudFlng  lt.    But  too

of€®n  the  t®ach®ae  do not  try  €® do 'any€hlng  to  help  change

€hl®  attl€ud®  op  €o  mck®  the  Btoj®a$  1n€®reetlng.

rfueh hoe  been  uttt®n  ®n  €h®  n®®d  for  erouBlng  boas

lnt®p®Bt  ln  the  fl®ld  of mth®aetlc8,  b`it  only a  11t€1e  of
lt  has  dealt  vlth the  p&rtl¢ulap fl®ld  of  &1g®br&  on the
ninth grad.  l®v®1.

th  ®rd®p  t®  1xpseire  the  €®cbnlqu®B  of  pr®s®utlng

aLlg¢bpa  to  th.  ninth gred®  8tudent8  1t  vlll  b®  nec®83ary  €o

en&1ysc  that  18  n®t¢ b®1ng  done  and  determine  from th&€  how

to  ma]se  lapziov®nen€®

(beBton:Pa:Etngh¥hdefuffiH®€ae®xp¥yi
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I.     ERE   PRCBREffi

&t&tanerfe  a£ £Ea  _p`F=@E_1_ap.    REF  aae  ELgiv  S®haol  atr-

&Sat;a  n®€  th€®reg*ed  in  algebra?    ¥g  lt  because  the  b®acfae"

cae  not  pae3en€1ng  the  mates.1al  1n  an  ln€epestlmg  mrmrmr?

frDv are  t£&thein  lm  ifepth  €amellne  at*®xptlng  €® ¢#eaife

&mtepes€  1n  flac*  year  algebpa¥    ithl®h ®f  tsfroae  longs  1S

the  inest  su¢¢®a8ful  tthen  used bgr  a  gpea€  rmrfeier  Of  *®achane?

Thea®  que&€&eng  b=1ng  ur  face  t®  face  ut€h  One  ®f  €he  gnea€-

®€t  problems  feeed bgr  teashese  Of  ma€bema€i®e  ln  Our  S¢h    ls

Sed&y.

"  loco  €de  p'uxpoae  ®f  th±8  stu:&dy  €1}  €®  €¥edua€€  the

znethoda  .used  €o  cpeat®  1mSSae8ts  ln  algeb",   {8}  t®  dlaeenr®p

and  ®axpll®  ±rfe®  one  T®ltrmc  n®v vxp8  ®f  ®se&€1ng  ±neeaee€,

and  €3}  t®  pro`r&tie  Sugg®gtlan©  fen  ®tfrop  teaebepB  and  prg-

€pectlve  €eaebers  enL haw *®  €se&€e  lnteacat  ln fiaet  y®am

ate®bae.

rHHRIrienc® E£ &E£ ££=£fiE.    Algebm  hag  lrmg  tre®n

*ecagnlsed  a8  a  very  &xporsrm€  Sutj®ee  for  pe®pl®  who  are

1&tlng  in  a  selontlf&€  wenld.    qeday  the  ve*1d  la  grordng
t®waund  a  mere  ecl®Ht&fl€  ng*  then irae  acallse&  pes$1ble  a

f8# yoana  ago.

th€hamatlc&l  haowl€&g®  19  1m&1Bpensabl®  fop  €ha
undBr®Sanding  ®P  the  pfronrm®na  ®f  na€ture,  and  n®  ®ne
tFlth®ut  math®ma€1®ed  3®h®1ap@hlp  Can  h®p®  t®  edvan®®
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fan  ae  an  lnme®€1getor  ln neat  ®f  the  ®=&ct  eclonc®a.2

in order  €®  prepare  the  youth  of  today  t®  11v®  1H

eu®h  an  age,  teaeh®ae  Of  mth®petl€g  "8t  b®  &bl®  €o  atlrm-

1&t®  a gr®at®p  int®Iroe€  1n  algebra  aurlng  the  ®arlF  8tng®e

or  a €hlldfs  ®duo&tlen  s® he  +rill be  able  to  att&1n  ¢ke

l®T®1  of  leap:rL±ng  ln  n&€h®na€1®e  n®o®aaary  So  oentinue  €®

etrdv®  f®arvaara  in  e¢1®n€1flc  r®B®arsh.    The  ppoap®€€±v®

€®eeh®re  of  €onem®v n®®d  &n  the  lnf®ma€1®n  €beF  €®n

p®8elbky  ®btaln  €o  ua®  1n  thle  proo®c&.

II.    DREIHlplows  ®F "RIrs  usm

£Pee*.*ne ±E*€!¥e±±.    Cr®&tlng  &ntepe8t  tree  lnt®xpre€®&
ae  taeanlng  the  bplnglng  ln€® b®1ng  of  am  ln€®ae4€  thl®h vae

nut  pnee®nt  b®¢co.a  the  Btrd®n€  hod  not  b®on  .xpo8®d  t®  &lge-

bpa  b®f®r®  ®nt®rdng  high  e€h®®l.

E±th  q_£froL?_1.    "rougivout  the  repop€  the  €®rm  tthlgiv
•eh®ole  va.  tr€®xp*®€®d  ae  neanlng  grad®®  nine  €hrongh  ttrolT®.

4xpppqpeS  .=q±±Pg.    gho  av®pag®  rating  vaB  lntopppetea
®1  mBanlng  the  rating  obtaln®d when  the nunb®p  of  tlaee  lt

t¢ae  r&t®d  flpBt  use  "ltlpll®d  by  one,  €h®  nutqb®r  af  tlinroB

1€  vac  pat®d  e®cond  mltlpll®d  by  €tro,,  ®€o.,  and  €ha  8uni  ®f

T¥i   #+i„.t^'
==::==an#::.£de¥ErfuEREfaffanifesEL=L#i.ifa].
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€h®Be  predu¢tg  dlv±de& try  €be  total  "xrfeep  ®f  t±m®c  €be

ue€hed  uns  rm*ed.

1I=.     RE!Hen  ®F  pfiflesnayRE

"m  ma€er&al  ue€d  &n  8®1vlng  this  pp®b&Gm  €ane  givou

€tiro  Saurs®gs     {L}   fg.en  b®®kffi*  perdedl¢rfu  adelcl®B,   and

panghal®€a  leea€e&  &n  the  lltrany  ch  App&1eehlen S€&€¢  ¥€seh-
®ae  ¢chL®g®,  rind  {£}  rren  a  que8€1enrmlse  8®"t  ¢o  t®aebeac
\ed  farShSm&€1®8  Leeatea  ln  Sh&dey  €aunL€1Sa  ifi  FT®rfeh  Saaalina.

"eB®  €acan€1€e  iroae  1®€at®d  a€  f®1l®#B;    €®n  &n  the  Hbun*alm

8€G*1®m.  €®n  &n  the  F1®flrmm€  e®c€1®n*   and  ten  ±m  €h®  €en8€ed

S®€€±on  of  H®deh  CaFolth&.

gr.     ®REREREaEIflev  ®F  ¥RE  RErm£REHR  ®F  ¥RE  Hamsrs

Ebs  aeaulte  ®f  thS  &n#®rma€1an  ffi®m  €hG  ri"S  Bounce

#epe  €®"pikedr  and  ®3tEanlE®d  lute  €be  BS€en&  chap€3p  8o  that

lt  Could  b®  €aBlfty  used  bF  ®€fror  S€aeheprS  Sf  a&g®bra.    "B

p®BtltS  of  She  qu®®tfrmnedre  eroae  c®xpfled  in  €fro  *oum*h

Shap€®p  ha  the  Bane  marme#.    The  *hlrd  Shaptep  RE8  deT®€®&

t®  a  fies€rlp€±en  ®f  &ho  RE€€pl&la  used  and  the  groupS

gtutl®d.    The  lGg€  ehap€®p sons  a  eon®1usl®n  and  Bumamry

®f  the  aep®rfe.
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HHYIElif  OF  q}RE  L,£gERE¥URE

£¥oa€ang  in€®se8t  ln  Sir®ry  Bubj®€€  has  been  a  €®piG

of  dl€cufielon  r®*  merry  F®ap@.    REanF  azitS®1®g  have  b®6n  imlt-

€em  ®n  hone  €®  mo*1va€$  8tu&snte  and  h®v  €®  h®1&  €he±p  in€¢r-

88€  fro  all  subj®¢tS.    A b*1ef  atREaay  Sf  €h®  adelclsg  and

matep±ala  peutaln&m€ t®  algSbpa utll  be  dlBausa4d  ln €hls

¢hapSep.

I.     ®EHHesjL&RERE  ENRE#mrs   ®H  H®w  €¢

SmB#ffE  IREREI  RE  AREffiBEL

¢armthon*a  ln  a  siep¢rfe  S®  a  €Cind€S®e  ®f  €be  avataenal

a®un€1l  ®f  tp®"%hS#a  Of  rmL€h®aetl€B,  p®1nt®ti  out  B®#Spck  neane

chL±eh  night  b€  uo®d  t®  csea€®  1n€ersE€  1m  mBchemBtlca@.     ELng

Of  thsge  pS#€a±ned  €®  &1g®bra.    The  flr€€  ae"€1®m®d  vac  €S

prenlde  a  r®# troll-a®1®ct€& b®cke  an  mff*hGne€fi€e  ®theb  €hrm
€¢£tb®®H€  S®  €h&€  ©aeh  Sthrd¢rfe  Could  g®  €®  €h®  llbpaxp  esrd

find  3enf  ma€®r±al  en  aa€6bra  wh®neTer  hl&  cup&®$1€F  ime

apt}uBed,

¥n  €cREee€1en  #1€h  has  8tngg€8tlrm  a  llaS  ®r  h®a&=e

has  been paepcaed2 th±ch rmF  be  ue®d  as  3ngg®Etlena  f®F

L#&it®#  H.  €ernrfuan*  Bifefro€enan€e
mifem€1€e*q
froandREr an

face  Appendtr A.

®r  mter®Bt  fro

FSREiREifeF,  19
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;nilfllllng  thle  ae®d.    qphoe®  bcozfg  ahouae be  u.®d  th  eannec-

€±on ut€h  €h®  claee  verk  and  ala®  bF  the  e€ud®n€  during hle

f"® peplod.
So®1al  l®amilng,  ai  defln®d  by  ¢amthan,  1®  ut*h®n  one

peaean  wh€h nape  than  ea&ual  ln€®r®8€  lm  ueth®ttatl®€  Cone.
1n  oon€&€€  wlth  en®th®p peaeen  vl€h  1&k®  lnt.reB€.b3    ae  oan

b®  us.a  to  oaeat®  1nt®segt  ln  ®€bepe  the  do not  hev®  the

Bane  intepe8e.    DezBeeratle  &1gobra,  ®8  d®aerlb®d  try Vplght+

1lluetrde®S  €hl.  pplnclpl®.    On  Hond8F  and W®dr®@any  the

prpllB  errl¥®d  and b®g&n  to  wertl  ae  th®F  ®nt®red  €h®  €laea-
p®®n.    The  atut®nte  could  ¢hoee®  thelp eem  teat  and  p&€h,

p®ute  and  p&€®  €o  tp&v®l.    q}he  te&ch®r  rmlF  ee€ed  &e  a  gqld®.

th  fu®edny  new rl®ldB  Of  odvezrfeurie  cop.  ®p®n®&  and  the  8€u-

den€.  tser.  1neplaed  €® g"a€er helgn€B  than they had  aeaGh®d

before.    "ur®dny and frldfty ifere  the  dnye  .®€  aeld®  for the

pupllB  €®  d®men3tra€®  €h®1p  achl®v®ment€  ®r  t®  &1g€u*B  €lso

ppobl®n.  Ithlch hed held  then e€  a &€andBtlLL.
Another  11luetre€1on ®f  Sceltl  l®amlng  vee  glT®n try

G®11  1n  what  8h®  €dled  ff¢o®pep&t&v®  ClaB®  H®Hk  in  Hfroth

®Pad®  tlgebpa, 8

:rs£#Ea::veLa£:a££g%°g¥h::Lnkn:Brfu:ned:e:±g3::&£::3-
the  caac  tim,  happy  &n  tbetr I.oak.    Th®  €®€]rmlqve

ts. ife.
i6&i9-a¥.a:;€g:i:::.1;DrfTo¢"tl"ng®bp&*n±Eife,
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q}be  aim,  &8  &fisaplhaa  ty  €®11*  tf&8  €®  secure  fraEL

p[api€1cipatlipqnL  ®f  all  prpllB  in  *fro  elase*  €®  heave  ®eeha  pmpfl

feel  that  lare  miiBt  b®  seap®nalblg  for h±@  evm  1®a"1ng,  rind

€® hev£  €ife  pmpll  n€€  anlF  }mow hfty  €®  trouts  a  prrfelem]  but

whr  €®  veHk  1€  in  flemae  F&dei€talar  ton:gr.

in feer  alg¢bso  Slfi8sea  €fa®  pep±eda  eeae  devQ€€a  €®

8®T®Fca  ®f  €bre  f®11enie&mg  tgp®B  of  ae€1v&ty€

i§:p::£B#¥:¥Sgb¥|#:EealE:tedrds&#:EflFen:fi;¥b£:¥E¥
:g€ngg;:8  and  8Slut&rm*  ur p"€en€atlen ®f mow Sifeje€€

ghe  Stfpplemen€ary  ppsebl€®  &&$1grmSrfe  ¢en&1a€®&  Sf

ne¥iBv pree€1t2®  #®pk*  &n®lizd±ng  a  Sagr&S*F  ®#  S#xp&®8.     ire

fro®  ®r  ®staxpke  eras  GBBlgaea  t*nt£R  €h®  maS®plfty  Of  the  p`xpilE

ha&  18&"ed  hear  to  fro  1€  1m  €1&e3.    "e  pup±13  tsap*  th$1#

bflctae  ®petl  thll®  €rie  &calgrmsfl¢  uns  beans mede.  end  She  €eaeh-

®p  p®an€®&  out  8®rme  ®£  €hs  d&ffleui*1®8  thl®h  Bhe  Gdel€1pate&

€be  S€ut®"t&  would hairs.    ¥be  a€udeH¢B  vein  face  t®  &alf  angr

que@€1en  #hlch  mlgiv€  give  €hom eonfiaen€®  rfuen  they b®gan

Atech":8¥:a:hderi±±fa::ffirm££Yisrm¥%:.W#6tr¥,avEL¥::.&g#+.
6RE.
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w\tB#kelqg  outBlde  the  cla8@reem.

rme  as:B€  &ny  ths  eturty  aeBlgrtnen€  vse  chaetrea bF  €be

prpll3*  each perGen  ®H®3mut&  hl8  ®rm  pape#  given  the  REevese
tlELSh vepe  smltSen  ®8i  €be  haan&.    &f  €h®  pupil  €rd&  f frotl

blB  ounL  Spr®gr8*  h®  would  flpffi*  a  €1eelS  anun&  €hem  rm&  then

paea  ke&aE  ¥8per  t®  the  teash®r.     av®  grade  w&@  glv®n for  thlB

enrfe$1&&  verH.    EhaS  *eaeh®#  S*udl®d  the  pr®bl6ma  ml$3€d  anfl

flaiSeREaned  the  8f¥ve®*  *haft  usefi  €hl£  &a€&  1m  defaBrmlnfng

€hB  €maa  prcbl®ma  €®  bS  u8€d  in  the  penlod  de¥®€®&  €®

bla¢Eb®&ma  v®p#.

fu  *fro  pe#1¢&  ¢nll®fi  rmfro€SHamG€  drdll*  an  ®mamgrie

trap  trml€ti®n  en  the  b®erd  REd  the  pupll@  uepe  given  a chrmce

S®  afflts  qus@*±®nB   &bou€  1t3  €trlu€£RE®     Th8E®  afty®BtlrmB  ve#e

ane"sed by  the  pupllB  lfi the  claBS.    Ase©# all  quB9t&enB .

trope  anSveaea,  the  problem #ae  ehang¢d  &]afi  all  @Sudent4

#®#Itefi  €he  new ppobl®m.    qbe  p8pe#B  traae  c®11ee€®d,  and  a

prpfl  "©#tr®&  €fro  pprfel£tt  en  the  b©&ud  8a  €hrfe  eeen  G*iiafiem€

SouRE  8€e  the  €dEmaGt  war  €®  tFenk  €h&¢  €yp®  ck  pqoblen.

For  €fro  p®#1¢¢  aflv®€®d  €©  Socaa  wrmtr*  S±so  €l&\es  rna

dftla#d  lnt®  €hsee  groups  w£€h  each  p*es®n  a8e&gued  €®  gL

€pecftl  pleee  at  Sha  b¢and.    "rm  Ssute"€3  1:I:L  €de  €ve  gpeurp8

rfu®  aemalae&  in  €h®1#  a®&t€  sepe  RE81gne&  €®  #ftt®h  a  pea:li¢;i®u-

ha#  p"pll  at  ShS  b®t±rfu.    If  *fro. peps®n  fennd  ain  ®amma**  ha

"8  €®  S€&utd  rm&  eddr®BB  €he  pepBou  at  the  bse]pd  4ueB  ends

h±m qu€8tlon8  th±ch would  ®nebl®  the  B€ud®m€  w®utkts  the
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pr®blon €®  rind  hl@  ®uti uta€de.7    Her ®bje¢€1v®@  for  thtr
blackboard drill taer® i

€o  aclat®  new Work  €o  old,  t®  ollmlnat®  ®##®pa  tthlch
the  teachea  has  ob®eFT®d  in the  euppl®menteny pasetl®®

3::nffE¥:£€p¥ae?v±:u:£#&gubJ®€tmtt®pwhlchhaB
"±e  last  ¢:ype  ®f  se€1vlty  vac  d®ve€®d  C®  the  en&lgivl8

end  B®ltrfelon  ®f  probloua  on  €o  the  ppe8®ntatl®n  at  n®v tBfLt®-

pl&l.    If  a vord pz.obLou vene  €o b.  anartyaed,  one  pLipll voum
seed €he  problem and €®L1  €be  faete  thl¢h veae  glv®n  end the

f&®€.  t®  be  found.  tfhll®  anoth®p  e€udede  im®€.  th®e®  fee€a

on the  board.    In the  neadelne,  queBtlanB  and oormectlonS
from ®th®p.  1n  the  ®1coe lsere  ln  opd®*.    then n®v material

va.  pr®eent®d,  the  nee;Beady ppeparmt®ry  pe€®plala  *este  ae-

T1®ved durflng  the blacHboana drill  at  the  begLnnlng of the

p®pl®d,9
"rmE±ng  alg®bpa  real  €o  the  pupil,ca  8ayb  maermaohep.I®

"1a  bound  el®B®ly ut€h una®rgtandfrog.b    Bae811¢hu  Bqggrfitad

RE., p'  6fty.
8ERE"  p.  6us.

9rm.. p. 6us.

al#:##ai9T¥¥Eg:€¥rffi§tpife#b±#kt¥;
1lE.  R.  BreBlle

f:g=B#'¥#E:ebpe.d
hke####c¥ife:ng?g+ednd3:r-
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€ifeS  helpful  facs€  €®  be  B*p*  £n  mama  &n  ®rfur  €®  ®eou#e

Shl3  tara!!rd®rs€and±ng.    may  rmr®  aa  f®1louB§     {1}  t}F  €eaeh±ng

enLd  peSeaeh&ng  ¢he  aeenlng  grf  €fro  ftindanerrfeal  cen¢Sp€8  Of

&1g®bm  enpilry®&  &m  rmnlpuldelve  pp®€®eaeg  thl8h tine€  b®

€haRE:Itng!;*±1F  lmorms   tg}  ¢be  prgivl  8hunld  ¢en8€en€lF  peeel¢e

tred]alz*g  ln  ently@&ng  the  pelat£®nB"p8  expaesEse&  try  chga-

bpaae  ertylBms  and  {3}  prplls  Bh®uld  b®  ife4  t®  &i3€gv®#

frodependeffi€lF  €h®  Lcaco  ®f  ckgeb#E.

An  lllust"S&®n  af haw  ¢me  ¢aa®hflp  ory®#earm#  SfaS

ppgivl®m  ®r  ge*S±ng  €he  S€tadsn€8  t®  undep4€ana  digebp& tcan

91ir®n try  H*whS.±a    8he  fmrmti  €has  hop  B€udrant*  veue  having

Sgroubbe underS€"alng  w®ndB  rind  €em»  uB*&  1n  aie®bpn.    rfu

®rdSgr  for  €thEH  S®  htiiip®  a  €®xpl¢€e  undepffi€andlng  ®f  tfa®B®

won&S.  eh®  sequlaed  €bem  *®  haSp  a  tio€®b®e!£  wlife  av®ry  ward

d®flaed.    Each  &®9±nl€1®n  ica3  ffilvea  &n  €ha6  81xpbe¢€  peBa&"e

unF.    me  BSul®"t€  vero  aegived €® rmlS®  ishalp fafr€xp"Sti-

€1RE  ®f  Sha  van&e  cn  ±be. day  f®11ending  €nBlp  intred"€Clen.

fry  b®1ng  tt€atcLha  €fro*  each  B€uteat  hrh  an  rmd®pStand&ng  e¥
€de  €eREB,  She  frm&  thads  they be€aane  ngpe  insS"Ssetl  la:I

tlg®t!ra.
eshe#  €hrm  *ho  as®teb®ck  medel&ned  ebpve,  ahe  u@*fi

€ha  f¢11®thng ae€hod  Sf €eathSng unrd pp®bleae  utth  8ue¢SBe.

HBp ae€hed  sfes  &1u&d®d  18€®  flee  S€epa  aB  follow€3     {1}  drill

HEifegg±¥£S:ig#§fro:Hp¥bfuq#:h±9¥g:b".»ifeERE-
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®n  €aeh  &lg€bpalc  exproack®n€  ee  H  deeseea®d  try  5!  {a}  a.t

up  pa€terma  for  €a¢h  ¢gp€  ®f  probl®to  and have  €h¢  atut®fl€8

1®RE  ®&®h  p&t€e]m!   {3}  tals®  the  fag.S€  part  ®f  a  paebl®n

one dplll  on how €o  8®¢  up  that  part;  {4}  ±ncae&8€  the

anoune  ®f the  pp®blen tmtll  all  Of  ac  ±3  en €be  b®apa;  and

{5}  h&V®  €h®m  1®arm  coxpl®telF  how €o  set  up  a  pFobl®m

be*®pe  @€uftyl(±g  the  trsthGnbee  Gf  8olvlng  the  pr®bL®n.

Str=i  end  ®1givegra''3  €tSgg®.ted  the  u!®  ®f  a  tta€hfim&tl®al

l&b®pa€orty  ae  a  neanB  of  Bt&rml&€±ng  &mt®se.€.    Th.  LBbora-

togl:§r  d€€cplb®d  ln  €]ne  autl¢1e  van  not  a  Sp®¢1al  p®en tg&th  a

d®rmnatr&€±®n t&bl®.  voptf ben¢hS€  and  chap¢e,  but  the  ®1ess

room ua®d  froL  eush  a  vny  that  1¢  had  the  atm®givere  Of  a

1&b®pat®ry.    It  voula  have  €o  &m¢1ude  ouch  ®qutpnen€  aa

nod®1.,  flau&l  alae,  llbpary aeteplal8.  unllboarde.  blaGIt*
b®ena  €®®L&.  1n.trumente  of  eppll®&  m€bezmtlc.,  €ene€ruetlon

ma€erl&1e,  and  t®eeh®p  &1dr®

The unit  plan  Of  teaching  I.&B  uB®d  €o  11luetpat®  the

1&bor&€eny me€h®d.    ghe  t*achop  lntredus®a` the  unit,  glv±ng

€h®  1ap®r¢an€  out®oae.  .xpeot®a  red  w®#klng  out  tf&Fe  by whl®h

contrdbutlng  ppoblenB  Could be  8®€  up  and wortfed out.    Af€®p

€h®  1ntp®ductlon  the  lab®p&tory popl®d b.gen..    "®  actlvltlea
vezi.  orgenls®d  €® mctee  u3®  ®f  the  meny  n&€erial3  a€  hand.

rsveidon &inB and tlber€ Oliver+  rue mtrtap

+g3¥:::+=T#HTi?=E:£¥£6;deea£9L££±£aa±±aamtn!amatieBa
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E®p  1*  ta  be  a  3VA¢eesfl  €hs  es*±ryl€1SB  hEfi  €o  nalE€  use  ®f  a

¥ftyl®€y  of  aenB®ff  rmtl  b®  ®n  vae±®us  1STel8  ®f  Senpl€#itF  *®

#h&llGnge  S&¢h  1®a*m®#.

G"bbBtry  Sng8®O*€a  *h®  use  Or  €hS  fSliprdng  ne€h®as

S®  ¢peate  &nS®aeat  &n  S®lv±gng  "®tl®n  pp®bltim3  1mny®1vllng  utmti

end  water.    "e  effect  eF  rind  ®n  She  BpiBG&  ®#  Gin  a±¥pLenne

couRE  bffi  allt&j5€Ba±edi  bF  &€€aeELmg  a  tier  &&xplaae  t®  a  E€rlmqg

REti plaelag  ire  ha  tron€  ®£  am el®@**i€  fRE.    "S  &SutenS€

®®utd  s®G  €ha  Gffe€€  ®f  the  Hind  rm  €the  g]p!eed  ¢f  *be  ala!:ri-

plane  £f  €beF  mowed  €fro  th#piarsB  €®un#&  and  encasr  fprm fiha

frmc

ue  alB®  uEa&  a  Slmllaar  m®thed  €®  dgdREmaB*r8¥®  #hS

Sflfe€€  ®f  tars  mow  ®f  wat€p  en  Sbe  Epred  qlF  a b®&€.    A  lanpe

pan seB  placed tmd€# a fauee€  eS the  tmt®p v®uld rl®w Sipren
ene  end  tca  €ha  ®€h8#.    ti  Snall b®at  Was  piaced  th €fro  tftlto#

aS*acafrod  t®  a  g*"mg.    ¥t  was  then ver]ir  ®asy  t®  a®®  that  a

bo&€  €anad  g®  f&B*®r  dersm  ctpeam  €ha]:L  1€  S®utd  up  Etpean

utth  Sfro  aaae  anoude  ®f  p®tregr.

G"bbff  gflT®  the  f®1loulng  &eSouns  ®f  ha#  a  t®"thSp

&S&mna€ed  Bone  in€Sae3¢  ha  €hS  zng¥i€v  ®f  fas€®plng  endi

®p®¢1al  ppBthass.     She  life®mSa  hop  pun&1S  *o  dSt®@€1¥£S

the "Bt  mnd  €ha  G&ueS  er F®€®gnlse  enLe  give  ®f  fse€®r:Lng

ffing¥.ife=#:#+¥¢®riE€;:#tffffife¥rm¥¥:S¥gife
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or  Sp®®1&l  predrs€e  and  then  nee  €h®  ®lueB  t®  8®lv®  the

partlctilap  B1*u&tlon  ac®ordlng  to  €h®  ac€ep€ed method.

11.     sREcgrl€  mmRRAEg  Asu}  c4EeHons  iffil€H  RAVE  BRERT  usm

30  cREAm  IREEREs*  IH  ApeRERA

npeeii®has  &`igg®.ted  the  f®11®wlng  mo€1v®e  thl¢h  op-

pe&l  etsengly  t®  high  .ch®ol  .€trd®n€8s    €h®  Bo€1al  uB®e,
th.  preet&eel  ua.e,  1t®  ue.  1n  other  &ch®®1  sobj®c€B,  1€.

hlatorty  ®f  d®v®1opben€,  the  power  galaed through  lti  .€utry*

end  lee  ®ul€ur&l  "1eee.    H®€pe&€1ene,  pussl®*.  pr®gr&m..

®1ulDS,  and  pl&r&  trope  al.a "n$1oned  ae  ®*€e&l®n€  devl€e.  €o

®rour.  1n€®p®e€  1n  elg®br&.

The  trtyF  th®e®  d®vlc®@  and  ®th®re  hev&  been  uS.A  18

dlxi®u3a®d  ln  the  f®llowfug  par&gpaphs.

Et±±|±S.±p .E.eggS±.     REHoim  end  H®b€ute  g&v®  €be  fo|-

loutg  three  ®bj®e€1v®e  tihl¢h €h®  bull®€1n bcerd will  ee¢®giv

plleh lf  1€  18  in€ellte®"€lF us®a.    A bull®€1n board utll&
{1}  m®€±vct®,  &upplfuent,  and  6npl¢h  l®amlngj   {2}  pp®-

g±:!p£E:£8#¢::::::±¥®in?Pg#€Ef€::#:ttlpsepr££:d=©¥p:
:::::i,ananddp:c¥£€±:£®i.¥gditln frop tll g€froo| intop®e€ ,

15Eae€  a.  BF®ellch.

T5ffic¥o¥rdffi
16mrrty ¢.

EEHEI

£§¥aninatRE®f
ifeHoen  and ALvin  E.  frobertei  ±!aa|£-¥±±:¥e_a

I ifetr ¥ont£8  RE€p&v-mll  EoinT555enT5;



EE

Carmrfuen&7  S€1d  €fro€  1€  1e  peeBlbl€  €o  aeeeh  Shaae

Gbj®B$1veB  ln  She  alg®bm  ¢laa8  try  uehag  ®11pplng*  £z.am

RE"p&pr",  fing&&&no3 ,  S#ade  piublleatl®ae,  rmufil  pep®ifeB,

adverfe&aemrm€3.  end  ®€her  medl&  ®P  lnf®rm&tlrm  endi  ppep&-

garfu.    A  b®®*  ¢pen  €®  a  page  ®f  Spe€&al  1R€®se8*,  m®ael*

made  bF  Btrden€B*  and unurunL  pFablemB  maks  twall®€in  beeudg

tth&Sh rdll  S*1Mth&te  &nSBae£€.    HG  gave  am €"aprl€  ar  a

t€ueh€* ifao  put  8  new  €*Sck  pp®bl®m en  the  b®fird  ®v©ry  day

and  found  hBp  8€u&®H¢S  tny&ng  €®  S®1ve  €fro  &iffermt  psob-

1®ma  each  d€¥.    For HangF  ¢f  €h6Se  8€uti€n€B  the  ln€®peB€  1n

Blg®bpa tmB  ¢mlF  €expc#ary*  but  for  Secee  1S  rmiB€  have  her

Sane  pcrmanerfe  eff®€S.

H®ymeefi&&  coed  *ne  btll3€&m  b®q[gra  and  ®€hQp  epsee  ln

€ha  $1RE*aeam €®  dlBplry  She  paejas€S  tthi€fro &nd  been  Grm-

pletSd bF  her  S€udSrfes.    "ffi'  €rfelae  a€nsml  vac  Sh®H  &n¥1tod
*®  ace  €&e  dl8pEfty  anft  €® hBp  SurprlB€  &inesfi  all  ®r  the

e*rderfe  b¢fty  €taan®d  ou€*  tini&  mmF  Qr  €HfrzB b*eene  ±n*®seS€$4

1n  the  bestrgr®und  Br  *ha  ppejeeta  and  aeat8d  e®  nan¥  qunBt&{::ia!!!iLa

€faife  S€uden€e  fuen  the  ma*h®ma€1ee  depenrfuai±erfe  bed  ±®  b®  ae-

€igretl  at  &&ff®z.en€  p&ac€a  €®  anever Sh*  qu®B€i®n8.    hafaep

the  Hapen€4  ve"  rfu#1ted  €®  Bee  eke  fil8phaF  and  She  froS®gr-

e8€  Bp"ed €hrouch®ut  the  cenrmmtry.

-'c&"hrm, se. g±±.. pp.  1la-1rs.

Eife ±==±:Sdrg:#g#: EL¥?hai##8ck ELsel" Ebe fire.
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ife€hamatl€8 jEaaiEg.    Eae®ELch&9  &anBe&  ¢ha  ongen±se-

€£an  ®f  a  €1ul}  af€®*  a f®v here  become  fro*®ueeted  lm  thgr-

bse  a®  thde  €haF  mlgivt  eang  rm  leng€fty  or dr€&11e& &ae-

Suaal®n&  ith&®h  €®uld  n@€  t>'e  centhse€ea  &n  €he  claaB*oon.

¥be  ppegpam G®ul&  b®  a*sengeti  a#esand  3ema  psebl®m athl®h

cabca®  ±n  €be  €1aeBpcem  or  frmm mangy  ®the#  eouncee.

S®rmBpr  divldad  ¢be  ae€1vl€1®fl  ®f ms  $1de  lne®  €era

gar¢xpB*    aeeae&tlenal  cad  Goae¢m=¢€1¥&.    Siane  oa  €ne  aecae-
&t±enal  ee*1vfel®B  REpe  rm€hematl®al  ®hanade3*  baLB®bem,

Sven€y  qquB€1une*  €encedem*±irm*  &md  buas.    Fop  ien®  ®f  ifee

€enBieaefi*i#®  aa$1vl€be*  the  club  ¢¢ine€mae€ed  a mngke  €qquers

Slevem feet  bar cae"n  feet  andi hang  at  RE  ®ae  trail  ®f  Shae
¢LasBpe'us fo#  the  enjequen€  or  ®Texprmie  &m  €ha  fl¢ha®1.    m8®

thxp  belped  She  B€ke®l  and  €be  €ermanltry by  lnylng  out  eenne

€a#trall  and  baeeba&1  dianonae  en  the  €¢t"ai=il  gzma'tza:ide.    "&G

verfe  Gae&todi  flaen  ±nbeae€*  RErm8  the  etrdrmSe  Rna  aliBc  aihaenia
` ffi®m  Srm  at  She  mmF preeS±&tl  uses  ®f  ma€hematas3.

ifeifeRE&SEL  BnggeBt.d  una'S  ChaS  ®nA]b  Bpana  €±]iiaae  aaipL

8peefth  Sap&ee  athdeh pedid  enty be  men€1oned  fn  Sleei  €1ca#-

pi®en.    ife*®rl&&  *® b¢  uBed  ln  €he  clrab  eennd  be  reiuErd  &m

19aseLi€h*  jH!. Eifew  p.  83.

g±:giv¥£1:FTE;i:95¥:keinTg5tg:*gl#5g¥frotepeBcangtA

EisRAthaife¥t£:Otlberi:==:a:*pei###ri:f#rs;T5B9rrd*es
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ELgh  cehool  op  €®11®ge  Seats  en pfapal€g,  £m  $11ds  maha  man~

ualB.  anfl  ha Hg ifethGm*±Q€  ¥gegEgg*  S€e.

He  tla®  Singg;®Sted  €hde  a aem-planned program send

p#®auee  an  ®mqu±r±ng  mind  em®ng  g€unaneB.

Hemgr  Sqigirm±=e&  a ¢fu]b  €®  belp  €be  Blr€ed  Etutlens

hHvie  "se  €1ne  tie  wsotr  un  S®p&SS  &m  mfltbeae€1$8  in tthfeh he

tcae  fro*®sestea.     fangpam  ve3pe  varfeds    pep®rfe*  bar  ®1VAb  medr

bees*  Sellfa  fag  efudedee  end  teaefro#3  froou €®11ege4  and  by

froenia€utal  1eedese*  ptreetlSe  lm ue±mg  *he  allde rdS*  and
mrfehourfelach  pnea!be8  and        sea$1ene.    Each  year m®se  and

naate  bttrden&€  Cane  lnS®  €ne  ®1rfu*  and  a gsease# intoae*€  usa

ahetm  &m  €faB  ¢1seaneen bay  €h¢se  *&I=1ng  pat  &n  She  €1wh.

ggngjE?=€_±..     Srm€ieS€  may  be  used  rdthin  the  €&a*Bpcom

ae  S&&as¥p&¢®a  fry  Ham®rmaehso.gf    m8  €&usa  trap  divldBa  frot®

€ve  grenp8*  di®SfgmatB&  &8  g#copS  A  Strytl  E.    The  f&rH*  pupil  ¢r

g*oup  A  vets  €o €he  b®&p&  and  tirae  gliren  a  fenmtla  end  S®1d
the  le€€ep  for. whSth  1€  *a3  t® fro  a81ved.    Tha  pmpll  GE-

plalned  the  flr@t  fl€Gp  and im®€e  lt  ®m  €ha  b®&#&.    If  EL3
tRE#tr  trBc  ¢®rnec€*  the  S€S®md  prg&1  tram  *hS  gsongp  "m€  ¢g*

tire  b®&rd  and  REplalned  €hS  B&ccntl  S€®p  antl  trmo€e  1€  €Im  ffi:re

b®a¥d.    ThlB  oiedeinue&  tirfe&l  tiro  ppobfrom tree  ®QnglB*€&  or

ife,  3g:gS.#aig#€##&angg8¥g the ®1ffi®d &budon*,a ££Ea,B±
83tpanermaeha#f  igE.  £±±w  pp.  rs8-15©.
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until  a rde€€dii:.  uno  "d®.    If  a pupil mde  a mle€ck®,  She
cthe» group  t®ck over the  probl®b end €h®  group that  ¢®n-

pl®t.a  the  1&et  et®p vac  €1v®n ®pedlt  for the  probl®n.    E&Sh

group 8€ar*®& the  €aae "mb®r  ar problon.I  €herof®r.,  the
One  anitring  the  I.ae€  nrmbep of nlBtcke4  ven  €be  eont®®€.

Th.  puplle  who inlaB.a  €h®tr probleae  tl®nked hand  to  &voae

th.  .aziae  znlatcke  the  f®11®ving  day.

€o"€®S€.  vero  theo .ffec€1ve  on  a  larig®p S®al.  than

a®8€rlbed  ln the  paevloug  pa#ngraph.    W®1nora4 and ¢ermcharf5
dlecue4ed  ln¢eriQholaltl®  €®n€®ate  vhl¢h  they belle¥ed to
€re&t®  and hold  ln*®peB€  1n  the  TGLrlous  &®ctl®na  ®f  €be

¢auntry.

Henemede ¥rfehLngng_.    B`itlep told  ®f  a clfL.8  af ®®1-

1®g®  jt&nlenl  and  aonloae  itho veae  dlacuaeing  €he  dlffieslty
nlmth gred®  ettad.nt8 her  ln oennco€1on wl€h v®dbal  preblema.

"eF expr.&®ed  the  oplnlon  Nthat  neny of the  vS*bal problem
found  ln  €®x€beelfa  are  eu¢h  €he€ nldeh grade  etu&e"€e  1o®1=

xpen them co  b®1ng  aelthep tplful  nogr very  lne®rae€ing.nee
de  augg.eted  €h&€  1f  the  Bth&®dee  mede  tholp  erin y®rfu&1  paeb-

l.ne  th.y Would  be  moae  in€eree€®a  ln  8®1vlng  them.

W.1ne¥._:Frgn  F€epe8€  €®  m€®pea€." EEa H±£!=a-
±±±±±±  ¥±een±=®  3®$23-a6.  Jenunry*  193?.

e5¢amaha, g£. g±±.,  pp.  mL-116.

HPem#E#::e±gisg;::Oniss;as:¥;egriT::®r#E¥Ang®bm.*
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EBEan.    A®®®rdlng t®  Butl®p  end Wren.27  notlvatien
has  B®mo€lme.  been  aeeoc&a€®d  tflth  €h®  1a®a  of  g€ne®  ali&

pngzl®B.    "18  &&  ]anfar€un&€e  beo8uee  no€1Te€1on  lxpLle&
a dneh bro&d®p "eanlng  than  €hlB.    PuB&1®.  aae  g&lunbbe  and

1®glt±rmLt®  fro  roll®Tln€  the  t®dlouan®a&  ®f  the  regular  cladig-

]roap routl]EL®  end  in  bplnglng  out  the  enjey"de  which Can b®

round ;ln veriEtrig vlth  dig.br..   Th®ae  la  inch ®vldenc®  that
the  ppopep uee  Of  diuch  a.vl€®.  fL&d$  1at®pee€  to  a  ®®ume  &n

rlr®S  y®ar  alg®bm.

Brand®g£8  made  a  qu®Btlarmalae  €€udy  on  the  uB€  oS

aeaae&€1on&l  "thema€1ce  &n  the  ®1&aep®Cib.    From  €h®  8€udF

h®  found  that  the  uS®  of r.¢reetl®n&1  m€h®ma¢1®e  aet®pl.i

1xprov®d  the  €1&&aee  an& p®8ul€ed  ln  the  puplle  3howlzac  a

8ae&ter  int®ree€  1n "therm€1€e.
H®nrty29 ua.a  the  €®ntael-group  teahalq]ue  €® d®t®rmine

im®ther  ep®nding  ®n®  claee  pepled  a veetr  ®n ma€hanrfel¢al

re€reatl®n8  had  an  adTen€ag€  ®v®r  the  tp&dltl®nal  method  ®f

€.aching ln cenn®c€1on vlth echl®veneet  and  &ttltude.    The
•zpe*1nent&1  group  ®*®.®&®d  the  o®ntr®l  group  &n both

£E¥=¥=us£E=i=#£=!:#1£±?:!ifev¥ariE3lRET5a5=Sartyeny

H.  Butler  end  F.  Iapsoeed  Vsi®ni  ffig  ¥=®Ta_C_trylpp

mt®rm2:¥:frofr#k##3'=BffihoF=g:::ig;=g:beirgg?€1c8
3as-3ae.  mF,  1953.

ing®r:kktE:#:Pggfg=ggg£;;*°feifffF:£?:en3un¥,€i;3E:eehEfr®ct ' of  R®ereeti®n  lm ` €h®  ¥®eeh-
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eehl*vezB.n€  and  ln  the  lxpp®vetaen€  ®f  1€€  a€tl€ud®  t®verd

the  aubjec€.
PB#ken3°  bellor.a  that  pur81®g  Could b®  raade  to  ®®rve

€hi  f®1Lowhg  puxpioB.et    {1}  t®  8e€uat  intoses€  and  a€€.n€1®n

®f  the  groupj  {£}  €® €.eeh algebra by  11lu&trctlng  and alanlfty-
lng  ¢eat&1n  ®®n®ep€e  and  t®chniquee.  bF  4®euahag  a hlgiv mes€®rty

Of  the  eub]®ct  meter,  try  dev®1®p&ng  eklll  1n mrmlptila€1rm.  ty

ml[1ng  &lg.br&1¢  1*ermlqg none  pemABent,  and by  d®V®1op&ng  am

®ppae¢1&tlon fen  Sbe  .y.tem&€1®  ®ppztoeeh  €®  8&qebml8  me€hed..

¥±±±±± aE± ££Ea ±±¥±p±.    in  a  buLl®€1n  pthl&Shed bF
the  P€#a.  Efro€®tlen  Ag®n€F,  the  f®1l®uttLg  etde®neHt  g&¥e  the

many "Fe  and ueee  at  flame  rm&  fl]m 9tplpe.

m€#s¥rif:Ft£:¥B:¢EHeuLBL:®¥f?pF#ue£E&fngriT=T€ha-
:±#g:jar®eed:°=hriwngFRE:£C#i:::€®£dE:ng¥:±:#resp:&n-
mate.ae€1€&l  prlnclpl®€ S  ¢®  1lluatp&t® ma€hemtleal
¢if:€#::i¥C¥®d:n¥=din3:®m:t:e¥jt:;1:¥ng:e#g!e:1::ag,:®B
eumBrlse3  to  llluBtra€®  €h#e®rd&menalmal  erfeote§  t®
dla¢®v®r  math®mdel€al  r®latl®n.hlpaS  t®  provld®  a bacfr*

3§§E:p:i:€£::k:;:p*fL+:::§e;p¥:k¥:F:¥¥§::t:E¥:h::irmL.

§±¥:fi;§f¥¥£h:¥:::!£:&§p#f=¥¥€§±::i:£j:vfr:,isg:Bh¥#=.3L

"€ieB*#fr:£tqubeT#:#i:iha±=:==#ffifi;:#%::*g5m±:be-
3ha.=tLB  REu€atl®n  ts®ngE§jsti¥g:#:Ffiiffi{REl®tln  Ho.

p.  11®.
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In V1®v  ofJ  ¢it]ra  &b®v.  uf)eB  of  fllzbB  and  fl\IB  ®€plpa

Dch®32  B`igg®et®d  the  use  of netlon  pletrty®e  ae  a mean  or

ae€1v&tl®n b®®eur®  1t  o®xpele  ctten€1®n.    In ¢lor&ftyfug

€hl.I  h®  iraentlon®d that  the  aeveaen€  Of the  plc€use  aleng[
with t]rs  darlm®€s  ®f the  p®®m cutting off the  other cttra€-
€1orm  made  lt  ene  of  the  moB€  co]xp®11hag  deT1€eB  f®r  hole-

lag  the  1"t®peB€  ®f  €be  etudentB  €ha€  eon b&  ueed  fro  €h®

al&Iaroon.
ifedeuti  end fi®bBrfee  &ald that  t'atrdlo-¥ioual  aid.,

ut&®dy  8®1eft®d  esrd  tobelllg®n€fty  used.  a#®n5e  and  develop

&nt®ne.  acadi  b®n®rl¢1e&  tnt.aee€  end  ao motlv&€e  ¢h.  ptxplll.

1.rmlng..33

8__xpngegr.    8u€l®p  end ldren gave  €fro  folloulng  pap&-

gp&ph*  whl¢h  ourmarlsoe  €h®  ae€hode  Of  eF®&tlng  lnt®pee¢
in try®tr&s

lb the  last  entlF&l£  €be  f&*St  and. greB€®et  raoton
:iTi!:i:¥&i§=inpe#¥±§fa:t;¥E::::€§:!®:tl::¥3:£::.
:¥hr;:d¥:$3is€:§®E£@tinri:g;e£¥n§£:FhFE88:fattifd£:BT::.

:¥;!!:¥¥e:=:;::¥i:i¥¥¥!iiii¥¥g¥ii!::Ei£:;;:f
3gL%£al*Bffi@RE¥®*t£3  ¥he  Drtyden  meBe,

ife E~£_g_eb_te  I n®v

33ifeHorm  end  R®berfe€,  gp.  i::=±„  p.  a6.
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H=*     gurmaARE  4arm  €SRTGRE3®us  ae®ur  pREV£®us  S¥unfes

ire  Sha  pnevl®ce  8€iadife&  along  €h®  1froe  ®#  ueF8  ®#

®sea*trg  lfttrsee€  1n  a&gde*a*  aeae  Sfme  hso  been  @pe"t  ffn

ShS  bread  rl®1a  ®f  ne*hSm€1€3  €hani  ®n  algebpB.    RE€h has

b€®n tfflt€en  €tiEne*rmang  a  f3v me€heds*  but  llt€,le  18  aeRE

about  hen¢  Se&€haz+a  ln  Sha  f&elfi  trs€®  ttr€m  aceqhrd&ng  t®

thelp  uBefidine**  &n  €dr8  ®1&3aae®B.

ahas  d€tz!try  tram  Baaeermed  acinfty  thfih  €ha  cGxpaplBcefr

®f  the  #de&mga  tip  the  teaefro*S  fumes *hS  Shpefi  dlfifeuen*

aec€£®na  ®f  #®rfeh  €aBol&na*

3fyButifer ned wpen* ffi. afgw  pp.  &£S-lee-



®HAprm  IIS

ERE  ffiEHRIars  USRE  tidim  &R®uRE  S¥ftyREB

SSmnetum st £Ea armBtltimnalm.    The  qqu8tiunrmlro

en  the  rmxpe  ®f  ®ne&€1ng  &rfeere8$  1n  8pe€1fl®  Gaeac  &n  flrs€

peour  high  &®hcol  &lg®bp&  ime  &®Blen®d  te  3turmF  the  ways

anid  tl®vl€e*  uBed  bgr  a  e®lee€e&  gp®xp  ®f  algrbne  €eeehara  &n

the  €hBee  €e®€1one  ®r  iferfeh  €aaeolln&.

A  €aaeful  8€ufty  ¢f  €erfeb®cka  "d mageeine  aifelele&

"ce  inmad®  €®  dr€©maiae  the  p®8alblS  vnya  thl®h Could be  used

&n ffpe€  FTse  algchpa  €o  ®aeate  lrfe®aeB€.    #1€h €heee  find-

&ng*  1n mind  the  qpers€lannelue  iaae  €®ae€mseted  vltn Sbe

foELow±ing  pra"Bea  gop the  dlffe"n€  parfeB.
"aei  *1p6€  *trm  pcet3  Of  the  queg€&ommafae,  ethl®h  deck€

H1€h  the  edusatlenal  asatue  and  the  €eaeirlng expos.1&ne®  ®f

€fro  €*achep,  seas  t® help de€¢mlne  the  rellablllty Of €be
inf¢rma€1en sfiren in €ha  aema&mlng par€3  ®f  €fro  qpegtlon-

inLalpe.    "ae  third  end  ficaB€h parfea,  which de&lS  rd€h  grmrm&1

vayS  ef  aseatfng  lnSeaeS€  im  &lg®bse  end  e¢ny€  emtl  de¥1€e8  *®

crease  ln€eeee€  1n the  gpe€&flo  €®pl€8  ®f  algebra,  irer.  eon-
g€"€€6d  8®  that  the  aiff®rerfe  tfiayfl  Could be  eryafro&€ed  and

srat®d bF  ®a®h ®f  Cbe  €eaehe"  rooumlng the  queB€&onunlm.

Eke  quee$1enmafzte  tree  oubmltted  €®  tiro  €tllng®  pr®-

f®8aQpe  ln  the  f&®ae  or aeSbidma€1€S  before  &tE  fln&l  se-

tiai®n  and ma±mng®



£3

9¥q=;}P±  ±±±±E±±!E.    In  O®tob.p|  1955i  the  qucetlonnalre,

aceoxpenl.a by  €h®  lctt®p.  found  ln Appondlx A.  van  mll®d

to  the  prlnelp®1®  Of  faL  .ohoele  ln  H®r¢h  ¢aroltn®.    1€  trag

neee.eery  t® aadr®a8  the  letter €® the  pa.1nelpale,  wh€h
&€ton€1on Call.a  t®  the  zmthontkee  d®padezBone  be®auae  the

name.  and  adareeaee  ®f  the  flathenetle&  t®eenerB  trepe  not

&vallabLe.    The  names  and  addre€&eB  or  the  prlnelpela  iaes®

obtained  from  a  19§lL  GopF  Of  the  Edrie&€1em±1 ®&m€t®m a£Eee-.
A  group  ®r ten ®outlee  tron ®een  or  the  ife¢in€fLIB,

H®ddront,  and  €onB€el  .®¢tlene  ®f  Horth €arol&na ves  e®le¢€ed

et  randon®    9heae  trope  ®1=€Fdl= ithlt®  hlth eehoolA  ln €h.

t.a  ®¢tuitlee  ln the  REDunteln  a.®tlon,  ®1gtfeF-€tro  ln  the

Pladmout,  and  e®vonty-thp.e  ln  the  ¢oagtal  8eetlon.
The  e®untlea  end the nuheer  at  8chooLg  ln  .ash oountF

ape  thorn  ±m Flguro  I.    A  lan  Of  the  prlnelp&le,  €hel*
ad&zi.ee®e*  and the  name  or  th.  echcol  13  ahenm  ln App®ndlaE 8.

Om®  mmdred  qquetlonmlree  or  l|S  pep ¢6rfe  aeae  ro-

ttrmed.    Th.  enanbep returned  from each €ouanty  1.  ehenm  ln

Flguro  8®    ®f  €hea.  one  handr®d  teeeh®so  ae€urmlrag  the  queg-

€1QnndroBi  flf*F had terigivt  ten y®arf  on mom,  one  fifty
had  tovep  ¢han  t.a F®aael  exp®rdm®..    All  .ac®p€  .lrfe®®n

had ®1€ber  a mj®p  ®r ninop  ln ma*h®matlca  in und®ngredudee

treale,  vl€h thirty-.l= hevlng coaple€ed  €belr gradun€.  voutE.
thly  tone  of  €be  t.eeh®Ba  held  a  *Btt  ®®r€1flQat®.  " W1€h  .ash  a
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qunll$1®&  group  ®f  €e&ch®ae  aneiropang  She  qu®Stlrmnafae*  ae
e*anad  ear.  €®  esmrm*  *het  the  reault3  Of €he  l€ufty  #hould

b€ sellablS.



SHARE  av

ERE  evrs#I®REA£RE  RErtyH"

mS  p`urip®Ee  Of  €me  €hap€®p  tsee  €®  pre3®nt  flndl#ge

¢®ENBm±AE!g  *aae  vdgr#  used  €®  ¢se8€S  fnS£"#t  an  f±rs€  F®en

amg®blra  ty  t*&¢beas  ®f  aea&hane$1©a  ln  a  aebe®*®&  grz#txp  Of

*flh®®1..    The  qussfelasa±*®  aesdr€e  ve*e  €abulat®&  and

ppe&en€ed  ln  the  £¢11®sckng  #gr¥&§     €1}   a  t®Sck  se&p®aeeg

€3}   a  ¢iqu]prGat8can  Of  €h€  seBdi*B  faram  *be  €&pe®  €S¢tiena  ®f

H®givh  CaselinRS   {31   a  ¢®xpa#1gon  ®f  €h€  aeEPRE8®e  free  €h®S®

the  trad  *augiv*  f®rm*  tihan  ten  geeLp8  ut€h €hca€  whffi had  *qugiv€

rope  €h&n  €on  yecaEg  and  {ha}   A  cturmfty  €#  Sh®  Bpe®£&l  c®H-

sen€g  ggiv®n bF  tiro  €®BcbepB  gr®€urm&ng  Sha  quss€±ennalseB

on how  *¢  ¢reas€  intopeS$  1m  flrs*  ¥®a#  Elaebptl.

I.    REsp®usE  ¥©  qpes¥E©ENAaRE

The  nurfeep  8f  qquES€&®rmn&a.ee  gem€  S®  ®aeh  ®out¥.  the

arunfeep r®t"ed from ¢ash €®"try,  a=m  the  pep ¢en€  Of  peturm3
fsem each  Country  ace  &bcom  ln geEL®  &.    The,  tutti&S  and  €he

pep  €¢ft€  ste€tam®d  r#rm  ®eeh  e®€S&ca  aae  drl&eE  given.    A  €o€al

tip  ael  quB8€1enasfes*  teas  8eB€  ou€€  ut&ha rue  hranrmed®  en  ±#g

pr#  €enSI  be±ng  pe*unned.    The  qpeEtlunnaise  trap  €e#€  S®  Sfro

pp&acip&m  ®f  all  wh£€e  h&giv  .€h®cke  ±n  faen  eounifela*,  &®-

1ee*®d  &€  panfi®m,  fafun;  Ga€h  ®f  €h®  €mre®  3ea€1®nE  ®P  iferfeh

¢asomna.    Banfagr-i±#  veae  E*n€  t®  the  H®uncaln  9®e€±®n*  when
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tveut€F-nlne*  tap  fry pep  c®ffti  pe€um®d§  &®#©n€F-€hse®  aeut

B®rfe  S®  the  €®aa€al  ®e®€1en.  with  €tp®flt¥-B*ven*  or  31  per

®®ns  "tuned±  €!ua&  S±ghty-four  imve  @®"€  €Q  €hS  PleamRE€

®*®$1on,  utSh  fropt¥-ngrtrm*  on  5fty  p®*  ®eas  pftt"®d.

¥ha  Pi6drode  8a®$1en  areBp®mded  be€€e*  €ben  the  ®¢fro#

ee®tl®aef  rfu€h  the  G®a&*tl  ae®t&an  gtr±ng  €h*  1*a3€  aeSpenge.

W&t&nga  €z!aanty  vac  €hB  ®nlF  a®"S#  th±€h  as€urm8&  1®®  pee

¢eHt  ®f  €ife  queatlevrmn±areB*  thll®  givesen  and ®s.than Coun*1Sg

h4rd  n®  :iro€t:urnl.    *Ine  se8prms®  thoeed  Chat  t®ash®p®  ®f

m€ham8t&€S  are  antie]mas€rd  £R  ft  e€udy  ®f  the  dlffesent  unFT

used  t®  ®aea€e  &n*eseBt  &m  $1pe€  F€&P  tlaebr&.

"a  p&€ingg  ®#  €ha  e±giv:S  g®neFal  mare  "&e&  €®  €pe&t®

aii*€®p€Bt*  tutm®h  utae  1&fl€Sd  on  €h®  que8€1ioumfllm,  ape  Szrmm

aan *&ble  3=.    3ha  everngS  rfft±ng  vac  d€S@rm±n®a  bF  gl¥±ng

Sbe  fl*8*  pleee  rfi€anga  ®ae*  €h®  ee¢®na  Ssro*  rind  eke  thalrd

€I:p®®,  eta.i  then  ene  €®€®1  i€ca  alvl&S&  fry  *fro  manlber  p&Szng

€ha€  pine€&Sula*  vay.    The  m*rfe®ai8  fro  €be  l&i€  ®®anrm  3haw

the  "bep ®f €®ai#h€*a  petumflng qu®S$1orm&trea  the did net
*&t®  ®a®h  ®f  She  HaF&.

_?i,nsSap}]g_!„     tl}  F®rty-flee  Out  ®f  ninety  S®aeH®ae  Btl&

they hnd  the beat  aeBulte  ln cestitlng lnt®re8t  Sn flpBf prep
fllG®bse  bay  3tres€1ng  the  ua®fulneB8  Sf  &1g®bpa  af€e#  hlch

e€h®®1  gr&du&€1®n.    Ten  €ea¢bep@  did  Bat  pa€3  thl8  ae€ho&,

thll®  enrty  tq®  p&t®d  1€  1n  the  lovep half  ®f  €he  118€  ®f



3S



31

Qfor#.    "so  a¥®#ng®  pat±mg  "B  1.83*  ®p  ths  hlgth®*t  #ty®png®

g&¥qifa  fry  SELe  g=Emup  ®f  €eaeherm  ±n  tina  &®nep&1  wff¥B  m3®d  *S

®s*ieGi€e   1"€®gr®B&|  ,

{£}  gs#®ap±ng  €hS  ne€®sBlfty  ®f  algebra  an  ®p&Sp  €®

a€ed¥  hlgha#  i!mathem€ic&  v&B  grated  See®nd  givn  €be  &v®grnga|

then  r®p*¥-oas  g1¥in|!!!!}  1S  fl"S  pla®®  enth  ohiy  Blab  paring

ire  &n the  leniep h&if .

*3}  A€€ordfrog  t®  the  evep&ge  paSfng8  €be  €®&€frSpB  baa

eeype  ang¢€e£&  t*F  ®®qus"ct&ng  neth®ma€£c&1  ±aetsormezE€ti  thlch

±lluntr&€ed  diff6#®nS  aepeSS*  ®f  algebra.    ELeiFsn  S&as  they

veae  "flt  mac¢€eBftrfu  Sut  Ssea*&aeg  &nS®pe€€  wi€h  SELa  me€fe®d4

ithlle  mine€**m  #eL€etl  1S  &n  €hffi  lenmeF  half.

{tr}  Thffi  ®tber  f&v€  tnny8  esae  given  &borfe  €be  Saae

&veFng3  a}a€1ng,  w±€h  @1givs  Sp  f®vep  B±vfng  a ash  9&rB*  ples®

#&€&ng.    The  a¥fi#ag*  rating  FT€  thorn ln .#he  f®m®wlng  ®rd*#g

{&}  try  €€sesflfng  tiro  d±gclp"mny  T&lae  ®f  al&SbpBS  {b}  film
S€Pfpe3   £®}   bF  &ST&ag  p®sem]ffe  €®  Sh®  ouea  who  ghrm  ShG  neB*

&mprovenerfes   {d!  tne$1on  psesuneBs  anti  !e}  bF  B€seS#&ng  grftdeE.

qchbe  33I  @h®Qr8  the  Fa€£ng8  ®#  thz*  ways  uBea  €®  cpaate

1"*eseBt  fn  She  dl#f®#®ftt  €opbeS  ±n  alg®b*&.    Ehl3  utll g*¥e

8®me  ldea  ®f  halv  te&€hSpe  ®f  &1gebaa  &tt®xp€  tip  3Sfirmalifee

€he&gr  €€utisnt&  1n  lermlng  €he  va#1®ua  ¢®plc®  ®f  flus€  pear

fiteebra.
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=E_te_qpea„    (1}  Pouar ae€hede  of  cpe&tlng  lnt®aee€  1n
&ogivlng  .1xpl®  .qu&€&®nB  fty.p®  lLBted  on  €h®  que®tlonnfllae.

B.monB€ptl€1on  try  uee  Of  the  t]alan®e  8€al®®  w&B  "€®d  hlgh-

ea€*  vlth forty-nlae  r&€&ng lt  &g  €h® "€hed tttLleh ace  n®et
auSo®.rful  ln  €help  ®l&esoe.    Th.  teach€pe  r&€®d  ae  tha±r

&.c®nd beet  "*hoa .xplginlng  €ho  are  ®f  elapl®  ®quatlene  ln
a®1vlng  many  ppobl®ae  ®f  .T®rydap  llde.    Out  at  the  ninety

Who paced  €hlB  acthed.  €mpfty-€hr..  r&t®d  lt  ae  tbelp bees
inethed.    Th.  €hlrd be8*  aetbod tea.  bF  oaremlfty ®xpl&1nlng

the  ueenmng  ®f  t®zml,  ul&ng  ¢l®¥er d®rinl$1ena  to  attract

the  pupllal  &€t.ntlon.    q!venfty-rlv®*  on en®-fdur€h of  the
€®eehers,  ue.a  thl8  zBethed mope  then any of  the  ®thep.
end  p&€®d  &€  a.  €h®1p  flpgt  ¢h®1o®.    bea*¢  eue®e.a  wa.  had

by ®xplalnlng  thfit  1€  18  nee®c8&ry  €o  und®pBtand  alxple

®quatl®ne  ln  estd.p t®  v®ntf  ppQbl®na  la€€p ®n  ln  &lgeb*&.

thlF .1.Ten I.at.a thl.  &f  th®1r beet  neth®d of ®peat±ng
lat®p®.€  1n  |1xpl.  .mi&€1one.

{2)  *he  rlv®  pe€h®d&  ®f  €roe€1ng  ln€eaeet  ln  81ered
nupde.pB  11B€ed  ®n  the  qu.e€1onnalp®  trere  #a€ed  lm  ¢h®  fol-

l®#1ng  ord.r bF  the  €®Bah®rg  anBwerlng  the  que8€1onnalres

fir.t.  ty uElng  a t]unbep  &®Gle  €o  111uetrat®  the  f`mdaacnt&lI

®f  algned nufro®pa  vac  glv®n  forty-®&gh€  flpe€  plee®  vo€..

end  an  av®p&€®  p&€1ng  ®f  1.2L!  ..®®nd.  by  u.&ng  a  th®moaet®r

me  glv.n €hlrty-four rlre€ place got..  and an &verag® ®f
2.16j  €hlrd,  ty ®apefulLF .xpl&1nlng  the  aeanlng cf  teml
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Hmtl  ur&ng  ¢1evep  dSrlml€&ene  t®  &€t#a®€  €he  pxpllB.  @S€€nS&irm

"a  g1¥efi  eigiv€®Sn  flmt  plae®  v®S®a  end  rm  Gw®*ng®  Of  E.63i

f®uth#  bar €givfmg caEaapl®e  tti&€  are  ursa  fn  e"xp&ay  life

thl®h Ban be  aglved b€€€ep bF  the  uee  at  glgne& nufro€p8  wan

€&¥eH  utme*een  fi¥B*  place  ¥che&  anB  an  4¥veaeae  S#  a.8®S

flf€h*  bF  Be€€1mg  I:qp  a nifehemat±Sal  lifeBp&t®ry  vlth ®thlb&te

Sf  all  the  1netmancatS  and  d®vi®€8  that  h&ti  been  med®  try  €h®

e€tiden€S  and  pur€hese&  bar  the  aahcol  uns  glv®H  flT€  #1s.H€

plane  ¥o`€eE  for  an  avep&g®  Of  tr.18.
• {3!  Tha  €hgree  RE€hede  Of  €aeaS&ng  fro€epeB€  &n  tnF±€Srm

ppoblem*  &1Ete&  ®n  the  qtaeo€&onn&1pe  "ue  paced  lm  the  f®1-
1®vlm!g  ®pfroF  ®n  thfi  se€umed  qu*a€1ennatare€£    flp8**  tsF bngfro*

ming uatfr pr®bLeae  the  a€ufitin€3  ¢an RES€®p  and  gpedmlfty  l€Gd-

&ng  in*® h&eden  pr®blema  vac  &*"m  €e¥SrfeF-One  #±pa€  plae¢  ty®¢es

for  RE  &r6#nge  fir  1.ae3  ge®®fl&*  try  glTlng  then @1®aa  fie#inl-

€±Gur  ®f  all  *ha  Serm5  n®pmnllF ueed  fin  €haS  #se$1¢mfi  t*se  g&w-

*n  taem€¥*€tco  f&p€€  plae®  T®S®a  #est  an  ev®*agr  Sf  1.99S  th±*a.

b¥  ua&ng  rmL€hem€1Sal  pu¥a!les  mE  &&#®n  e*thife  flas€  place

T®S££  for  an  av.r&8€  ®f  a.fry.

{j+i  Hhe  three  m€hed#  ®#  €ceatlng  lde®peati  lm  #ee€®*-
£ng  1&a€®&  1m  the  que5S&®rma±#e  veee  pde€&  ae  f®&1aero  fry

the  tSceh®*e  angwe#±ng  She  qun€€1®analceg    fl#a€4  b¥  ®®m-

panlmg  ree€erlng  vlth &1tylalou imaB  glTfn f®p€y-en®  flp8€

plese  v®€eai  foe  an  avepnge  ®f  1.69f\  Gee®n&.  bg'  B€peas±ng
Sha€  farfu€or±mg  le  ]ua€  a  f®" ®f  gaeuplng ¥ae  Siren €acerfefy-
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five  #±p.&S  place  *®€S*  for  un  #T®#age  ®#  a.®gg  €h±rd*  bF

*¢pe&@1s:ng  She  fiese8c&fty  Of  proper  #ses®ping  in  #®pifelng  pr®b-

1eeni[  1at®#  en  tr  flLgeb8*&  vee  given  €wtinS¥-ndee  flr@S  pl&Se

v®*ee  far  en  &eerag®  Bf  2.1lh

{g}  "ro  *ve ne*h®d8  af  €ae&$1ng  in€®p®ct  an  qu&drut±e

®quat&¢:uen  idi!eamai  F&Se¢  a&nee€  tiro  S&m.     Im  f&ra€  p&4a¢®  S¥

edF  a:£# fautreath8  ®f  aL p¢froti  veg  €he  aeth®a  ®S tas*ng

H#1ett€1ffro  pp®bl®as  eyth€h ma8t  be  3®l#ed  try  Sbe  quqtlgratbe

ae€3atlid  iB!md  &®€€frog  the  StrdSH*#  S€€  Sh®  many  ur€l  t*f  Sfu&H

€g];i*  Of  probfrom  *n  &G&Sntarfc  B#xptry.     =€  peeefve&  fftyfty-

$1givs  flasS  phase  ry®€e6  f®F  se.BveFngs  Of  fl.tr5.    in  e®€and

p&&Se¥  #&Sh  gfarsF"n®  fapg€  plnee  ¥®€€S  aas&  &8  3¥egrnge  ¢f

&®5fr*  "G  €be  uee  fr€  pFdelrmi  &ueh  ca  hiae  &®rag  £S  ut&1  €ch.

a b&86buta  *q  #thl  rgr®n Sife  *Sp  Sf  a butld&ng.

££.     A  €®RE&REs®m  gr  RE  HEBvyLff©  ENSRE #RE

":REH  sEerEfflRE  ape  H®REff  se#ff&REfi

in  Sfae  pse#&¢us  €v®  €chl®fl  ara&  €tae  &£3¢uES±en*  an

ev®*all  l®®ke  aS  €hS  secul$8  ¢f  €hffi  qaeg€iemnnfse  mE  glvem.

A  bet*®*  "d*"*mn&ng  ®f  the  mB€hoda  t&aed  #n  g,&t3h  ae€€Eom

®f  ENeifeh  €&H®l&ma  18  Efro*"  bar  €fro  p&€1ng8  ®f  eeeh  Of  the

tray8  Ef  Saect&mg  ln#ereBS  g&tyen  in  "ifeas  &¥.
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ELB±xp€![±xp.     €L}   in the  grnertl  #&Fa  Sg  Spe&€1n®  1m*e*-

•SS  tiro  f©1&®wrfug  un#®  Itffi$6&  rfu  tiro  fiuna  erfl®p  b¥  Gash  ¢f

She  €lho®  Sestloui*€    fl"€,  try  Esm&3&ng  Sbe  useftBlneSg  S#

nlgebaa  ar€®gr  hbefr  S®dra®1  gredn&S±un3  S€€endi*  bF  S€ae831ng

€he  aece&BaeF  ®#  ulg®b"  £n  qipdieF  €®  gSxpfty  h&givfi#  mrfenerm*&®#£

end  thlrd*  ng  €en8€amating mn*heRE€1¢a&  1ms€en&mrm€a  trash

l11ur€r&€*  &1#ftiueut  uepS€€8  ®#  &1g&bp&.

{2}  ®1vlng  "waapraiB  €®  €be  a*utSftti  whS  ehoun  eke  "ees

±xp:Ii!ilH:!rty®nutirfe  veg  paifegd  #¢ur*h  ln  €be  ~€ndH  8®c€&en*  f*fth

in  Sfro  ®®&&tal  e®c€1rm*  onn  3eTse€h  ln  the  m€dmrmt*  Gh£#-

:LanLg  a  gareae  ¥arl&fefrm  lm  tih®  €us¢*&3  ®f  glv±ffig  peesrd*  SS

belp  €seQ€S  ms*FBH€  amL  algenae.

{3}  3he  u3€  Sf  teei#1rm  p&G*es*e#  t8ae  pa*8d  fifth  fa  Sbe

ifeuasa±z:I  ae€€&amf  ff®¥bmth  ±n  the  €®&deulf  REd  e&gh*h  ha  the

?&€fianeft*  e*G*±un.    ifefp"  vece  unfty  g±ffi¥ €eeeifer*  tth¢  rated

€h&A  "  a  as*Hed  ®f  caiech&mg  &"#ereG€.

t4}  #&Em  fl€atpB  verm  as#e&  &haeeS  the  3cene  lm  €ceh  ®#

€fr®  €hrsa  aeS*1aes*  with  fafae  ELedmrmb  6eeS&Sn  Fdefmg  &S  fn

f#€fr  plee**  whll*  the  ifeun€edz&  enfi  €®a*tal  B*¢€frone  sideg&

i€  1ife  Sirfeh  pluse.    Again®  ®mlF  rlesF-*hne&  ®f  the  ¢ng  hArm*

dred  *eeehese  ganre  fSam  Etp&pe  8  pat&ng  a*  a ae€faa&  tth&¢h

they  uretl  to  €serfee  lnt6ce€€  ±m  ckgeb*&.

{5}   The  P&®&mant  and  Ca&S€&1  8€®€1®na  pat®a  the  SSae8B

®r  She  tileclpllmaay  value  ®r  nlgchne  8bev®  the  REou*rfe&&n  #e€-

*±©n.    ¥be  f&seti  €wS  *atS&  ac  in  f®unen  plaee*  #hll®  €be
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1GL€€es*  placed  1S  fills  8Sryen#h  plaeS.    A  1aegep  anrfe®p  car  €®aeh-

€*8  r&S®&  Shl@  than  #a€Sd  ShS  pp®caoue  €#®  on  ac$1en  s!i€€umS

and ffro S¢#1p€.

£fa}  gbe  iferm€asn  and  ¢®&a€el  ffee€&mc  co€ed  €be

3Sae$8fug  8f  gped¢&  as  She  leflBS  e=a€&  and  i€Grty*  Bu€Se@arm

coy  ®#  ®peG€1ng  lftteeeG[€  fro  aae®b#&.    The  H±®ha€  a€S€1un

se€£d  ae  fr*  ¢belr  @isSh  beB€  ine€hed*  vl*h  enlF  €vemsF-#&ap*H

ffiti  ¢f  the  f®r€F-SenaLar  3.epo#€±mg  as  unlng  Sh±G  ENunrd.

i?A  "ae*  munSain  rmdi  ¢®GL&Sck  eec$1ams  *&€€tl  the  apB

©*  €p®&*1amg  &n€e#€E€  1n  €1xpie  €quatlima  €be  fl#me.    9ife

®rde#  ©f  Shs±p  ra¢&ngH  &ae  Off  f®iLSREE     ffisets*  dr3ffiou5t#&S&®fl

fry  qae  ®f  Sho  ba&an&e  £Sul*HS   a6c®nd,  fry  ®xplches&ng  SHife±p

u$3  &m  S®lvimg  many  SvSftytlfty  p#®b&®ac!  €ELffi*  tr  Sxpledm&ng

thrfe  ife  £S  n*ffi¢flsery  £H  ®a&ep  tic  tg®rfeE  pp®bLgivma  &@*€p  ¢n  &fi

rfugrbgr&S  Red  faudehf  @gr  tiesseffil&F  Saerfefifn*mg  Sas  meemlng  ®#

€Sm€.  using  ¢&SvQgr  dtifln±t&tlB®  €®  aE€€pE!¢S  Sfro  pngpll&l  fl€ttiffi*
\  S£3H*    EhS  Pife&mamt  se&*&®n  gave  €he  f*p8€  S:too  cthrmFife  the

£cae  pa$1mg  erl¥h  calF  €rme  €fifl"ana€h8  or  a p®1nS  tiififeren¢®.

"e  lfi8€  Sima  seBar*  &mL*enchanged  fsem  *hS  unF  *hab  ®€ha#  *am

8e€S±®na  s*ated  tfa*m.

€8}  All  three  aB¢tlen8  Of  H®*¢h  Ganckln&  S*€m*d  tsS

agro®  ¢n  ¢fre  erde#  im  #keish  €h$  1&S€  tip  tREgrs  te  G#®G*®  1mS¥p-

®*€  anould  b®  appang®a  ±m  pe€ena  t®  $1gaedi  "uHifeep8,  vel#feeft

psobdeae*  and  quaedabds&®  *qpraslenB.    Hash  ed  Ghe  thmce  iB®®Sitin*

pared  thiBm  &n  Sfro  #fime  ®rd*#  SB  €be¥  egre  lls€ea  ±m ¥delS  ¥if ,
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png'  £8.
{9}  The  &verng.  pa€1ngs  Of  all  tha®e  ®f  the  ilay.  €o

cae®t.  1n€.re!t  ln rae€orlng  vere  &lnoe€  €fro  eeme.    Pne

gaea€ee€  dlffereae*  ]n  any  &®¢€1®n b®€veen €ho  flp€t  plse.
a"rng®  and €h.  €hlrd plee.  ares.nee  true  entry B.v®nty-elgtrt
hundaed€hl  ®f  a  paint.    ":le  dlfr®r®n¢.  w&a  eh®un by b®€h

th.  P1®dmema€  and  the  €®aet&l  .®¢tlon&.    The  Henantaln  8®¢tlon

Sh®ved  entry  tcolve  hiindae&tbe  of  a p®1ut  dlrf®renc€.

Ill.     A  €®REAIREaH  ®F  qHB  REpoHsrs  FHoca "osE  RE®  HAD  "REGRE

FEWER  gHfiif  "H  ¥EARs  Hmzl  pHOsE  WHO  HAD  €fiuRIB

rmRE  q}HAlf  REH  lmARE

¥€  hea  b®®n  g&&d  fhet  .*p.B1®nce  1&  the  be.t  teeeh®r.

a&ble  V,  €heaef®ro,  h&.  b®®zi  Se€  up  €®  eh®#  the  r®l&tlonBhlpe

b.tr.en  €h®  p&tlnge  of the  teeeh®are  «h®  had  €&ught  mom  €han

ten Fear.  end thee.  tlho had touene  f®vep than €.a F®are.

_Eftyti_£apg_a_.     {1}   gh®  tiro  groupg  pa€®d  a  gz.eat  murfe®#

Of  €he  lt®ne  ln  the  lone  ®rd.a.    The  rty.  or cp®e€1ng  lntop-
®e€  cope pet.a  th.  erme  ln ecoh or €h®  folloutng group.8
•1upl®  ®qua€1ong*  Blgn.a ntmbeaet  ttrl€tev} preblong,  and

fac€®pinB.    Th.  1tezBa  are  11&€®d  ln  the  ®utep  ln  tth&®h  they

trap. pat.a ln glble V.
{2}  Th®  *®eehem  vl€h fetrer  than  ten F®&ael  expepl-

enc.  r&€ed aetlen pl€€uree  and  3tseB.1ng  ®# &1e®1pllncarp
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valu.  ae  b®tt®z+  nro€hode  Of  ¢p®e€1ng  ln€ep®.t  than  did  the

t®&oheae  rd€h  m®pe  €han  ten  ye&pe.  .xp®rl®n¢®.

|3}  "®  ttro gpoup®  dl.age.®d  aoxplct®lF  ®n tthleh  imS
the  b.A€ zeethod  te u.®  1n ¢aeatlng  lnt®seet  ln quadretle
•qua€1one.    The  group the haa taugfro  mono  than ten y®aae

plac®&  the  use  ®f  e®1on€1fle  problemB  flret,  tthll®  t-ae  gpoxp
who  hrh  taugiv€  fevez.  than  ten F®a#B  plee®&  the  uB®  ®f  au®h

probl®zpe  a.  how long  1€  tfould  tck®  a  b&a®b®1l  t®  fall  from
the  top ®r ei bullaing  &n flpa€  place.

Iv.    A  suREafiR¥  ®F  rRE  SRECIAL  €oREH"  6IVE»  RE  PRE  qEA€rms

REqunHIRE  PRE  ¢uEs¥IOREAIREs  Ou  HOw ao  €REms

REEneg  zH  FIREp YEAR  AmueRA

ifenF  ®f  the  t®eeh®ae  lig€ed  veFl  ®f  ap®a€&n8  1mt®peas

Other than th®co  memtloned  ln  the  qua.tlonn&1p.®    Phe  a.-
fBBlnde*  ®f  thl.  €hapt.a vlll  b.  A.vet.a  €®  the  gngmrmlsa€1Ien

of  €heB®  coznen*e.

§_a_aeTp_&± ]p£=g.    ¥he  f®11autng  £&  a  llBt  ®f  the  vaya
•ngg.&€ed  t®  oreat.  1n8®aeb€  &n  flr&t  Fear  algiv  8¢hcol

&18®br&.

1.  fry  k®®plng  d&1fty  pec®rde  and  Showlng  €h®  pupil

the  ±mpor€en¢®  ®f  delLF  pz.eperaclon.

a.  fry  e®111ng  the  la®.  theLt  algebp&  18  .asp.

3.  fry  e®ncentr&tlng  lndlvldu&l  help  on the  lotf®r  .nd
Of  th®  01*®1.
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dr.  fry  8€seB8ing  €hcaengh psep&raslen  ®f  ®¥efty  le$8en
undiep  €he  a"pearlelen  ®f  Gh*  Sfeehe#,  w&*h g!®

h®"traavis*

9.  BF havfrog  f®RE*  gtutemt@  end  pe®pl£  1m  lnflus€fty

¥1a*S  ¢h*  ®la8#  and  @pea&g  Of  *be  m¢ed  f'®r  chsebp&

lffi  €h®1F  llneS  ¢f  tf®#k.

&.  fry  8€aeea&ng  €he  need  ®f  algrBrft  ae  a  tsel  for  &1&

@€&®m€€3,

?.  fry ¢hallenglqg  g*trderfea  €® ml€e¥ It*# matsplal.
S.  fry  Bhatlng  €be€  ±t  1£  n€€Szisaxp  fee undS*asaed

mrmp  €fa±ng*  &n  oup  modern  ve#1d.

9.  BF rmtelng  the  #1a*3  8tflresphese  #®  ple&aan€  €beF

utll  aaBsefed®  rikeSbatt tfi€h pbeBBrm€  tHfingE.

1®.  fry  gasxp&mg  *fro  clnea  3®  Shey  t!&1L  be  Sbfro  *€

tma#k  ch  a  *&€®  at  tth&®h  €hey  ape  ®&prfube.

11.  EF  ,aSseaEalraig  tiha  ck$1&€¥  ¢o  €h&ed5  €leaplgr.

1£.  Ey  4tseEslng  ShaLS  €h!ny  "BS  hffiT$  1#  *g  nee€

®®11tige  en€*ane€  mequlsemenes.

13.  fry  Str€88&ng  p®p8cech  B&tlB#8€€£®m.

Th.  Sy  hffitlng  H*ts&®zrfea  ®pe&€e  €h®±p  enm  p#®bl®mB  th&€

€ae be  B®1Ted bF algebra  enlF.

15.  fry  8hovlng  the  fun  lEL ttontr&mg  &1gebp&.

16.  fry  hevlng  €®n€epS  be¢unen  p¢ee.

1T.  giv  ®SaeBa&mg  the  3a€±flfae€&®n  ®f  rmaeonflng  &n  a

1081S&&  "¥.
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18.  fry  ®rf®c€1ry€  t®eehlng.

&eeelflo  __Sge_i_g±„    A rev veer  veae  given  for  the  ep®-

clrl€  S®ploe  tthl¢h i¢epe  l1€€ed  ln  the  qxpatlonmlro.    ¥h®e®

are  118€ed under eeeh ®f  the  toplce.

Equ ednetldne
i.  fry  using  ®harfee.

2.  By uelng film 8trlp..

3.  fry  using  anmbep  pu8&1ee.

gae E-
1.  By  uelng  Shae  ®xaxpl®  ®f  orrlng  d®bt8  &&  minua,  end

p&Flng  d®b€&  a.  plue.
2.  fry  ualng  €h®  ®=aBple  ®r  Bt®pe  #®zrvard  a8  plus,  end

e€®pB  b&€tward  &t  nlnug.

3.  BF  coprelctlng  81gn®a  nunb®pa  vlth  €oplog  ln  a€1®n€®
rna ptryllaa.

h.  fry "1ng Chute.
5.  fry  u81ng  rl&m  S€plpe.

6.  BF  ppeB®nt&ng  all  fouz*  fundemon€ala  ®f  81gned  mim-

b®rg  ln  one  dfty  end  thou drfllln& eri  all  at  the
ean®  tine.

EE± EEEEE
1.  BF  1®€tlng  Btud®nt&  mal!®  up  probl®me  of  their  onyn.

2.  ay  atresalng  the  1Bp®r€amc®  Of  p®adlng  and  thlnklng
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for rm6ar.
3.  By f®11oulng  a e®t  pB€t®m  for  all  pr®bLe".

h.  fry having th.  etut.nt.  reed €h®  psroblen.  ®1oG.  the
b®ck,  and  tell that  vaB  glvun  end tfha€  1e  €o b.
farma,

Paesrmhi
1.  Bgr the ue.  of flash carde.
2.  fry ehoulng that  fac€orlng  i.  the  pev®rB®  of "1tlpll-

Se€&en,

auadrat±e  amebtlane

I.  fry urlng g"ph®.
2.  fry uelng  the  area  Of  a re¢tangl®.

3.  fry  uelng  paobleae  &n tthl¢h  €ha  €tude"€.  vlll  8hov
spe¢1tl  incepefit.

4.  fry  ene®unnglng  the  deelre  €o  nee€®p &1rrloult
€hgiv .

REny  ®f  the  ab®ir®  wny8  Of  ¢pea€&ng  lrfe®r®fi€  vere  nen-

€1on®&  by  pnty  One  p®ra®n,  and  Bone  tS®pe  m®rfeloaed  by  tvs  or

rtype.    Sfro€®  ®o  f®v men€1on.a  .ash  ®f  thee®  yrye,  €ber.  Ire.

no  way  Of  pa¢1ne  then.



€HAFTER  V

SurmafrR¥  Aam  gaRESiusloffi8

3h.  problem Of  thlB  lnveB€1gB€±on  er&8  to  d®termlae

the  tfayB  of  €pe&tlng  interest  ln  ep.®1fl®  €®plca  or  fara€

year high echool  algebra which veae  being ue.a ln the
whl€®  high  €€haol8  Of  Horfeh  €epolln&,  and  aleo  €®  det®rmln®

which  of  these  I.aye  waB\  meet  €ucce@Sful  when u3®d  by  a

lang®  group  of  t®.eh®rs  thponghout  W®rth  Cep®lln&.    in

thlg  fln&1  chapt.r  are  paea®nt®d  a brief  Summary  of  the

ppobl.b and  €€deenonte  of  the  oenoluBlone  aeeeh®d.
A  e€atetBen€  or  the  problem end  the  lxp®rtan¢e  of

the  etudy  veg.  paee®nt®d  ln  Chap€®p  I.    Bh®  puxpoB®8  of

th.  8tutF,  ale® pp®B.nt.a  ln  €h®  flp&t  ®hap€®r,  veae  t®

•v&lua¢®  €h®  na€hode  ue®d  €®  €p®&t®  1n€.aee€  1n  &1gebp&.

t®  &ieeovep  and  €oxplle  lfl€®  one  volume  n.v iraFe  of  cro-

atlng  lnter®a€,  and  to  provld.  eugg®e€&®ne  rap  other  t®aoh-

era  and  pp®gpe®tlv®  €®&eh®re  on  how to  ®pee€®  1ntap®et  ln

flre€  year  &1g®bra.

The  method  of  pr®e®dur®.  tfhl¢h  vac  also  d®Bcplb®d

ln  Ch&p€®a  I,  1nvolped  th.  coll®¢tlon  of  data  rz.om the

library  &€  App&1achlan Ste€®  P®ach®ae  College  end  from a

queB€1®nnalp.  .en€  t®  teaoh®pa  ®f "th®nutl®e  ln  thir€F
countl®€  ®f  Wouth  €&rollna.    The  flndlng®  ®f  thlB  9tudy

v®p®  baB®d  upon  *h®  anelya®8  ®f  the  data  g&therad  fp®m



54
€he  qu..€1®rmalae.

in  en.p€®r  1I  a bs.1®f  etirmery  ®f  the  paevLouB  .€udl®a

va.  glT®n.    Y®r=r  11€€1®  had  b®®n  iml€€.a  on  how  €®  ®seat.

Lnt®aeat  ln  th.  8p®clfle  topl®a  Of  tlg®bre;  th®pefore.  much

®f  thl8  ohapt®r  dealt  vl€h methede  ®f  ®pea€1ng  lnt®reBt  ln

&lg®bp&  1n  g®n®rtl.     Hany  of  the  tray@  dle€ua8ed  ere  meth®aa

which  Can  b.  uB.a  ln  oth®p bpon®heB  of  n&€hematlce  ea  veil

a.  1n  &1g.bra.    The  major  p&rt®  ®f  th®8e  methedB  vers  glv®n

tllth the  aefepen®®*  t®  th.  Souro®  fren tthlch mono  d®tell.

€an b.  obtaln®d.
th&pt.a Ill dealt vL¢h the m€®plaL ue.a  end pro-

a.need  a brief  dl.cueelon  on how th.  coun€1®g  ver®  e®lec€®a.

in  Chap€®r  IY*  €h®  p®tlngg  Of  the  tfeF@  ue®d  by  the

€eaeh€re  to  oaeat.  1nt®r®at  tr.ae  pr®B®nt.a  in €hve®  "F&.

Flret,  they w.re  pr.e®n€®d  a8  they trove  pcted bF  all  th.
€eeeheae  retumlng  €ha  qu.etldnmlr.5  a.®®nd,  a €®xparl-
eon  of  the  peeulte  from eeeh  of  the  €hae®  8ec€1®n8  of  Hopth

€ar®11n&!  and  third,  a  ®oxp&rl8on  ®f  the  reBultB  from  the

€®achepe  who  hrh  taugb€  more  than  ten  y®ara  wl€h  th®B.  who

had  €&ugiv€  fever  than  ten y€ap8.

Be8®d  on  the  anelF€ee  of  th-a  data  pr®8®n€ed  ln

€h&ptep  av.  the  major flndlngB  of  thle  StudF  ere  a.  f®11ov-a

I.  Th.  fLT.rage  p&€1nge  of  the  teach.re  ehotred that
th.y  hod  nose  Buo€®€8  ®peatlng  lnt®pe.t  by  .€re&e-

lag  the  us.fuln®aa  of  &1g®bpa  after high eeh®®l
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gpedRE&€1on  than  vlth  unF  One  ®f  the  ®€h®p$  1±®$6&.

RB*e&  aa  Of  B®corL&  gS.deee$  1xp®r€eri€®  i*n&  8tr®BB-

1ng  ShS  ne¢e8alty  Of  &1g®bra  ln  ®rd®F  €®  studF

hlgbep  nt&€be"&tleG.

2.  The  use  ®f  She  belan®®  e®&1e8  see  pelted  as  €hB

b®St  m®th®d  €®  uB®  &m  ®ae&€1*ng  ln*®*®at  £H  B®lvlng

&iaplo  cquatluna.

3.  €he  rmmbep  B€ale  mS  glv®H  ae  €h®  beat  ms€keed  t®

€sea*€  1tt€®aee€  1n  the  u€€  ®f  eigre&  nunb®pc.

4.  ENrme  lrfeepe@t  Could  b®  Smeat®a  &n  the  S®lvlmg  ®f

vrd€€Sm  pr®bl®m@  by  b®ginndmg  utth  ppeblerm  €h®

esudefi€e  ¢enal&  maS€®r `ana  BpfidanaLLF  &®ad&mg  lnt®

haae&®p  problems  Shsn  with  €hS  ®€h®#  meSh®aa.

9.  A  gae&€ep  rm®unt  ®f  lnteaeB¢  could  be  €p*&€€ti  &m

to®p"mg  wh*&  faet®plng  bF  €expa#±ng  1€  tJ1Sh  tllv1-

€1®n than ut€h  €h®  Other me€hedB.

6.  "ez-a  w&B  vexp  Llt*le  &1ffror€n€®  ±n  €ho  p&tlng€

from  each  ®f  the  €hrGe  8€®tl®nB  ®f  if®p€h  €apolln&

en  all  the  vaFB  t®  ®aeat®  int®r®'St  given  ®#  €h®

queStl®rmat".
7.  3he  mzde®p  at  ¥eamas  aeEp®pl®ne®  had  Tery  l1€€le

®ffe¢*  en  tire  order  fn  tthi¢h  Ch®F  F&S®d  the  Epethed*.

a.     €®»CZ.usloRE

fro  €®H81d®p&tlon  €®  the  pp®Berit  atrdy,  the  f®11®*ing
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a®nQlt&glonE  app®ap  to  b®  m®8€   ju8€1flabl®§

I.  A  lenge  rmmber  ®f  t®&ch®p8  of  nathemGLtl€e  &ae

an€®peated  1]n  hoti  t®  caea€®  mere  1nterea€  1n

flzre€  Fear  men  .¢hcol  elg®bm  {T&bl®  1}.

a.  t®a¢h®rB  Of  math®rmtl®.  ape  not  mcklng  u®®  ®r  €he

may."1unbl®  fllne  end film Strlp®  en alg®br.
€®  h.lp  cr.&€e  lmtepe8€  {"ble  11}.

3.  Thor.  ar. DGny me€had8  of cr.atlng  tnt.r®et  €hnt
all  C®eeh®r.  do  not  lmov  about.    The  munb.a  af

vnyB  11at®d ty  €h®  t.eeh.ae  on the  queBtlonnedro

€oxpcod vlth €h®  mmber 11e€ed br more  then ®nl

€®eeh®r  lndl€a€®d  that  ®eeh  t®a®h®p  h&e  hl.  8.in

m®thed,

II.    srmersrlors  FOR  FTRERER  &trun¥

I.  An ®velufLtlon  of  the  preperatlon glTen  to  pro-
Bp®etlv®  teeehepe  ®f  math®matl¢8  1n  ®®nn.ctlon

tflth how  to  Btlrml&t®  1n€®p®e€  1n  the  dlff®retrfe

toplt!.  of  tlg®bra.
2.  An .v&luetlon  of  all  "e€h®dB  of  cp®atlng  inter.&t

ln  rlra€  year high 8ohool  alg®bp&.

3.  A  atutF  Of  Why  gtud®nte  do  not  ehov aem  lnc®p®€t
ln  fir.t  y®®p high  aehool  elg®bpe.

4®  An ®vuu&tlon  ®r  why  zrop®  fll"  and  rllm  a€rlp.
are  no€  tle.a  €o  ®p®ct®  1nt®re€€  1n  8lgebpe.
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