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All   Ii§VHS`£tl&ft*'ISIS  IO   tj#.itsz}Itil'  fiGJ£Di*jj`jilG   #U#t;'i£SS

uF   S¥U#L{;j!i¥S   ENfiUL:Life;i::r   li¢   GtjLENusE   ffiRE:SELfithRI

&ffl¥i±±£athATISS   fi uursEs  8¥  fildis¥firfuuffci

TirRES|S  RES¥RA¢E

Zt  w#S   th3  puexpclg6  ®f  #ELiB   lav©Stlg&tlen   {1}   S®

pp8dl€t  the  dr®ad®m±€  5u®€©Ss  af  ®olLgg©   Htuden€s  Srmc*11@ife

in  rreBinm&m  math®rm€1®8  c®urB®S  b¥  ffilffistsllurLg*   and

{a}   to  v&1id&t®  The  #}±nSt®1it2ng  ¥®BS  toy  tfg®  of  the  Egg§

REP  jfu , I S€fa®al   €cn¥®m€   ii±x:amiRE&t& S©o€±®m   8*   ffift&Sh8m&*iz=S,

fop  the  purpoa®  ®f  ffmifiing  am  ©e®n®mis&i  &ifed  ®asil¥

&dmlnL&S@ped  tSS£®

In  this  &mT®S€*©fr€frQife  tifaB€®   g€antiardis®d  €agS£*

two  haing€®11un€§;  tesSg*   ana  a  qifeea€i®ana&re  irepe  given  ea

aiJfty:.i£1ve  8*iaa®ntg  wh¢  w®p®  enselled  ln  fp®gfimflm  math®*

man€i®S  o®npsa£   &€  A?p&1aafalam  SSE€S  ¥Saei#Sra   €aL1@{g®.

"ne   S}rme®   8*aardapdifa©tl  S®®*S   ac¥®   {1}   3E&rpeSS*¥ftyqng-

S¢rmflma®1 3;:;gigl&rfu  ¥gg£S   {# i   GS-o#eF&*iv® g_9=¥B_91_  RE

tleellgg®  ±¥_g=±_i_¥T¥ E£££.   &md   {3}  £¥£  Ease ££££=¥

RE  .:E¥^ee±_xp.¥`±_9¥

S®ife®®1 ERE
*   5gsti£®ife   2,   £`,-aafeELena¢i®s.      grth©   tiw®   F£1mth

sE®1lung  €e©ts  w®pe   tl3

(2)

ffiREte ;¥¥s8=# RE &nd
!!ififsz £E¥ ¥¥£±±¥ Ea££. ffiS  finste!1£umg;  t®sts  w®pe

used  S®  paedlgt  tEL®  &¢ad©mlQ  9ue€€s3  ®f  SSudamts  enp®11ed

in  fztagErmam  m&*h8ma€i€3  ®®ur&®s.     All   aiftiy-flv®  S*ud©nfes

tQ@fa  the   $1#  t®stB  d&irlng  the  3um#i®#  Se3gieng  of  195S&



€orrelatlon8  w®z.o  made  b®t\fifw©®n  tth8   standardized

te8tg  and  the  ,;]lnatellung  t®Bt  ln  oz.den  to  measure  the

ppedl¢€Lv®  value  of  the  Hlnstcllung  t®sC.    ¥hGa.  ®®*re-

l&tLona  pans®d  from  .Q36  on  tine

to  .63
ife # .L¥xpb_i__9m RE

on  th®  ArithmetlG  Pr®®©sa  Teat.
______    _    _     ..            ::_      I_      _._.    _          :                      _.                   _       _:I      ______     _i            .__..._                  ._

Fupth®p  corpe-

latlon8  wet.e  made  fee€ween  9€aridaz.dized  tests  and  letti®#

srad©9.     Th®s8  corp©Latlons  ranged  from  +14£+  on  the

Barrett-R¥an-Scdrarmol  RAriiish Eg±£  to  .60  en  Section  2

of the Ere RE &®h®®|  €rpm€ent  faxamirmtlon  'I'e3t.     ¥®

prSdlot  guc®8se  ®f  c®11®g®  8tudonts   ®nroELed  ism  fp©ghman

math®matLcS  coupBo3*   eorFel&ti®ng  vy€F®  mfrde   b®twegn  the

Einst811ung  test  and  lett®p  gr&d®S.     q}h®3e  c®pFeL&tlong

8®ro   .n  on  the  ]£{g±gg ±±=  Bp®bl®m g:±±±  and  .th  on  tiro

thpLSfemBtl®  Proc©ss  ¥®st.

In  finding  an  ®o®ngmi¢al  and  Off loient  predlcSor

of  Succ®@a   in  math®mati®S,   a  S®p±®s   of  "l€1pL®  G®pz.©-

l&tlons  \#®pe  made.     'l`hes®  oc}pr®1Gtl®ns  pang®d  from  .61

to  ,6p,



Achi*owmjifeife±jiBiTS

I  vl3h  to  ®xpr®9s  my  deep  &ipg.tltud®  to  frjip.  V±.illlam

€arae,  jJlrect®p  ®f  the  P®rsorm®1  and  ®ultlanc®  ii®p&p€mon€,

for  hl3  ®ons€ant  ®n¢onrag®mSnt  and  asBiBtanoe  &t  all  st&g®s

ln  the  development  of  th±a  8tmdsr.

I   81nG8r®1y   tha3alr   in.   J.   ¥.   €t   q*''arL€givLS,   kyzi.   G®   T.

Buokland,   and  rm.  W.   i'*.   fulm®r,  m®mbozt8  of  the  AtlvlBoz.y

€®mmltt®®,  fop  their  un*1z.1zng  inter®8€i  B¢nolarly  orlt-

iclgms.  and  lnvaluabl®  3ugt>®stl®ffis*

I  also  tfraialf  sino®z.olF  g2-Hr.   '¢q`flilieim  fit  Eury,  Appalaohlan

ftat®  ¥®&¢h®r8  ColLBgB  Llbr&rlan,   and  nftz.8.  Robeztb  Hall.

Andrew  College  Llbparlan,  fop  th®1r  kind  &3&1Btanc®  and

ooop®z.&€1Bn*     I  alg®  wish  S®  thank  the  @*udentB  th®  have

part±olp&¢ed  ln  €h®  study  and  oil  others  who  dlz.e€fely  oz.

indlreo€ly  have  contplbut®ti  €o  the  o®mpl®€1on  of  the  StudF.

#o  my  beloved  *if®*   I  w£3h  t®  expreBs  try  de®p®s€

appr®¢L&tl®H  fez.  her  €GRtinued  Secplfla®8i  for  fifar  ®®n-

fidence,  eno®umg®m®nt*  and  inBplration  whl¢h nave  ®n&bledi

m®  to  und©r€&ke  the  stray  and  purgu®  1t  ¢o  1$8  compl®tlon.
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8mp}un  I

"RE   pROBLan  A`AVD  DHFIRTlapluNS   OF  TERrs  USED

The  testing movement  her  Lt8  boglrining  nearly  a

half  century  &&o  1n  the  meaaurem©nt  of  individual  dirf®r-

®nce3  1n  the  psychol®gic&1  1&bop&topies  of  i;urop©an

unlverslbl®8.1    1'®9ting  has  paBsea  oLLt  of  the  p8alm  of

the  nygtepioua  ln thl®h  Lt  mg  on€®  pl&c®d  by  8onservatLv®

educators,  and  hag  made  a  lasting  eonts.£butlon  to  Bdu¢a€lon

at  all  lev©19  and  ia  rocognia®d  in  marry  aeiiools  as  an

lntegp&L  and  indlsp®naabl®  p&r€  of  the  ®duc&tL®nal  ppoc®s&.2

V1®vr®d   ln  long-tlm®   p®peEp®otive+   the  8z.®&t®st   @u¢o©33  h&B

b®®n  in  the   developm@ns  of  8¢&1®s®   teatsi   and  t©otriiqu®8

to  me&3up®  the  m&St6ry  Qf  @p®€Lfl®  habLt3  and  f&¢ta.     €oH-

sid®r&ble   8uc¢®ss  hag   eono  from  the  &ttemptfi  to  m®&Sur®

t±iinklng,  r®aBonlng,  and  ppstolem  solving  ln the  proceBs©g

®f  aplbdth6tic,  alt3©t!r&,  s®ometry,   and  th®  sQi©n¢®s.3

Lpau|  a.  J&Bobaon  and  others.
Principals   {AV®w  Yopk§     Prmntlo®  ffiall,

2Eee.,  p.  576.

jfa&ti®a   of  fcthool
Icao . , H5y6j=`;-`J=-S=t=   575.

gsFSfioi3g;W{&::®Hg;k¥°Lsffi£:#h:F±::±ga:;n:r¥S;6}¥dg:ffigia¥al



I.     'i`EL  ptiuBmRE

S¢&temont e£ ±±9  P=q__¥1_e_!B*     two  related  puz.poses

ppovlded  €ho  ppoftyl®m  for  lnves€igfation  ln  t2aL8  @tudF.     q-'hoF

w®pe   {1}   eo  predict  the  &cadfimlo  au€®eBs  of  ooll©g®  studentB

enrolled  in  f#¢3fu«an  math®matLoa  coupges  bF Eln8t®llung  and

{a}   to  v&11dat®  the  ±±1ngt¢uung  P®3t  ty  u3®  of  the  E£Eg jE±]§{;E

School  Content  irifeanlm& S®cti®n  2,  EE&them&t±oBt   for.  the

purp®3®  of  finding  an  ®oon®mloal  and  eEaslLF  &dmlnlst®red

t®s€,

mp®r.denco  ff ±Eg E±}±£][.     It  is  reas®rrabl®  to  assun®

that  the  grouping  of  gSudi®atg  a¢¢ordlng  to  mathematical

ability  has  became  an  lmport&at  f&®€oz.  in  ®L&r  ®&uc&tlenal

pollcles.    k:any  lnBtitutloms  have  ®at&blishod  el&borat®
testizng  ppogran3  tj:moLigh  which  th®F  &tt®mp€  €o  pz+edict  the

ability  af  students  ln  ord®p  to  {grouiLj  them.
"§Lnc®  a  8tudentts  st&tuB  ln  a®thoal  ls  to  an  extent

det¢rmlned  by  t©atlng*   t©s€ing  has  an  important  and  avye@aLm

polo  in  the  lives  of  many  3tnd©rfes."tr    ln many  instances,

the  prooouB  of  te@tlng  peqLiip8e  mazny  unjanppF  hours  of

&2:'iJEietF  and  frus€ratlon  for  8trd®nt&,  &a  well  as,   fop  the

trA.  a.  fuehins,  "un  Recent  Ua&g®  of  the  hinstellng-

%£:a:1%g?  :Satar:€e#£#±?£±Bg: }¥2i}B±8E.ff  ¢®n8ulting



3
$3£flmlm&F  "h®  "St   g€Op®   and  &timiniffiti®p  tfa®   ti®sfa,*      d:4;ap®Fgr   ifeSsS

wifei®fa  ia  t±g®ck   Sin®`uLid  toe  &drminiss®p©tl  #gz.  a   sg2€¢i#iS  #urposB

wfal¢th  lff  ®i®agr  €®  bir®sS  &dmin±8t®pinff  and  iHts#pgr®ti#±g  tfr©

S®gS   an&   SQ   Sircag©   *a3#1mg   1*.5

£n  SELp  "od®#n   S±m®a*   fah®   i©ngth  &rack  fiunb&#  ®#  *©©*±mg

ppSgp&ma   Sh®tb`,Ltl   b®   p©tlts#®d   *®   a  £`^ifeimlffiun*      gfa@   #®Stl±Sg   ®#

tin®s©   b6g€S   shSufd   ®n&bl®   tiEL®   1£&#SFit¢fe®gr   fro   Sbtfa±m   &Eigs¥ffl&€1®H

c®die8pmlrig   €hg   fftwdenSs   i#thl¢h  &S  m®¢®g3ffiaF  *&   &lg.@@±#gr  tifeffim

a,S®flxifi±ng   S®  mflt3:R©ffifltr£Sal   &tsiii*F*

E±,      Sffi#£i#Egfdi"'S  #gr  ¥RESRE   usas

Eg£*     A  gr©P#on  Sa   said  ##  Eiair®   a  lt§®t'f   SowaLFd  a

pp3bl®m  wh€m*   fo©cfrmB©   ®£  p&s€   ®HF@#iemGB,   h©   Sgr   prsdla±£osged

t®  a  p&#Sicul&s.  ifegrFGth$5&a  ®gr  pl&m  Sr  &€*£Gn  andi   st®afi#&SS£F

ffi&l&itfiins   thais  ppcadi§pogifafen*6

£±£m&t®l&uRE*      ¥i;*m3#sl&¥&#*g   is   ti:in®   fas€   thEch   fimmca&1*

&tslF  pgr©dABHS#®fi   ain   Qpg€Ramf am  t#  One   tg]p®   ®#  ffica`fa®r   ®r  Gen-

acious  &G€.7

¥®#ts§     &¥&£::%kgtl:  £#::mfafu±£ff#££;a  ffi5rm¥P#¥RE ¢#£:se   {RT®w
SA.top&ifeLam  5.   fr"Shin®.   '*RES¢hamizB&Sien   iFi   i5`#®ELsm

Soiv±mgi  "®  ±iff®®S  ®f  fi;ingto11nng*"  Esffam®1®gical
fiife*  frI¥  4aso*  6S  iat8},  p.  3.

¥RE.#  p.  3*

RE®m®-



Api*ha©tlB g#Lfi-RE.
4

¥fa®  Aritfa±a®tlS   P#®€®Ss  H€®*

fig   &   t&ffk   ±flv®1v&ng   erfuSrarailgr   ii*dELG®fi   g®S*S

£±±;i:gr¥¥!!=±¥±!=±¥:¥±:±£±±i:E*Th®REfttepJ&rffgrQfal£ffi9$3*

is   a   S&sds   ±mir®Eving  &#  ®##®p±meffife&11y  intiHecad  gi®#*9

8Siltr®pS  fingee  4Bp®&l®pi   ''Etha®e®ftfem&s"  rm  ftdi®H®SSgsesB*
A  ffifaRdgr  ®f   S®p€&imi  J±,3p®¢€S  ¢S  *`®gritiv®   antl  Af#®€#i¥®
$3rmpffi®t®edff si$8t'    {ttxpELfalisfrodr   33oBt©#&1   d&E*®®rt&ti±en,   gfi®
Tj`niap®#Bi*or  Sf  I,1i&fiofs,   igas),   g}.   fr3*

9EEis"  p*  fty®.



€mrTRE  11

REV13±Yi®   OF  THE   hlq`j£REguRE

Llttl®  hag  b®®n  writt8m  ln  pog&pd  t®  the  ppoblom

®f  testing  by  ifelngt®llung.

Slno®  Eln3t®11ung  fie  comoerm8d  prlmaziily  vlth  ae€3,

the  most  vfalid  r83eapch  tfia*  the  urLt©p  wag  able  to  looat®

on  3®tg  w&B  dofl®  ty  fru®hinE*L    anichlne  gave  his  Subjects

a  group  of  g9v6n  problems  wi-ii®h  p®qui¥3ed  the  8uLbj®cts  €o

find  a  stipulated  volume  ®f  fluid  by  m&nipul&t±ng  thr®®

c®m¢ain®ps*     All  a®ven  problems  were  ®®1v®d  bF  the  formula

a  -  b  -  2a.     Fop  ©3[anpl®*,  1f  Sh®  eubj®®ta  had  a  ten-quart

me&aup6  Full  of  llquld  and  two  6mptF  m®&Sugiv®B, ' one  froldLng

five  quarto  and  the  o¥tr®ar  two  quaar€9.   and  wore  requirlcd

to  obtain  exaGtlgr  one  quart.  they  wotiid  fill  the  flv®-quart
m©a8up8  ono®   and  the  tevo-quart  ffia&sup®  twi¢®.     'Phls  w®ul&

1®av®  ®&i®  quant  ln  the  ten-quart  meaauz.s*     aph®  formmla  w&3

not  knoim  bF  the  Bubjocts.

u'h®  ppobl®mB  w®rie   aolv®d  a€  first  bF  €h®  process

of  8pproxin&tlon  and  corF®Qtlon.    `l'h®  fl?3t  problem  p®-

qulzl®d  m®ae   time,   but  the  1©.st  probl®rmB  wGz'e   a®1V®d

habraham  S.  Luchins.  "ffioohan±a&tion  ±n  Problan

a:¥L¥Sfa:_¥h¥€f?£:. °£. ±j±E££?:L¥¥3:  Paych®1offl oat
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dir®ctl¥  which  lndi®aLt8s  learning.    Then,   five  probl®mg,

Similar  in  nature  at  f-ipst  &Lanc©,  wore  fivein  the  aubj®€t8®

All  ®f  th®8®  wore   glmpLer  and  could  ba  sglvod  by  f®rmLulaa

a  -  a  ®p  fl  +  €.     ¥he  Set  that  the  Subj®¢t8  had  &ttain©d

tQ*az.a  the  ppobl®m  from  tth©ip  Buac®3s  With  the  inlt±al

s©ry©n  ppoblens  predi&pos8d  bh®m  to  go  tinroush  the  1on3ep

a  -b  -2e  ppoo©ss.     l#or®over,   tfi®F  p®psist©d  in  bfiis  even

thouLgh  it  failed  ta  pr®vido  a  3olntion.

Luenln8  tis®d  tn®  name  Hffjinstallurig"  for  tiii8  kind

of  set.     `ifmd©r  the  lmpaot  of  an  HIHatellumg,   a  pot.Ben  do®8

not  loots  a€  a  p#®bl©m  on  its  elm  merits.  but  trios  me€h&nl-

cally  to  employ  a  ppeviou81F  1®azTi®d  metinod.     Luchi.ns  d®-

cid®d  that  the  gr.®atep  tfi®  Sus€®ss  om  pB&®tic®  @®b,   the

c;ro&t®r  wag  €h8  9or®e  of  the  frlngt®11ung,   tfrot  all  age

groups  w®ro   aff@eted,   &md  tin&t  edu®atio{'i,   &8  m®&suFed  bF

the  number  of  F®aps  of  8®h®olin€g  end  lfltelligent  quotient,

had  na  ale;;nlri€ant  ®ff®€t  in  reducing  th®  ifeins€©11ung.

Th®pe  has  Hsiexn  vffiz.1ous   gtudleB  wpltteri  ln  p®gapd

to  the  problem  of  prgtliccle-n  of  a®&demLc  Sucoe3s  in  m©.th©-

matLCB.     i}n®  Qf  the  m®8t  valid  atudle3  done  ln  the  pre-

dlotl®n  of `acad®mle  au¢cess  wag  done  by  fl'faFlop.2     ¥aF1®r

2S.   H.   EtaF1®i.,   "¢l&8sifying  ¢®11®g©  Students  ¢n
the  lv¥fa$1s   of  Th®1r  Grp^d.a   |n  Mathem&ti¢9,ve

"vll  {F®b"any,  igrfu),  7®-7S.H'e
math®rm€±€g
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undertook  th8  sturdy  of  cl£i.ssifying  college  students  on  the

basis  of  their  grades  ln  m&th®matlos.    This  study  €on$1g€€tl

of  alxtF-Six  8®ctlons  of  analFtlc  tgeomstry  al&ss®s  under

fifty  instructors  ov©p a  period  of  four years.    Th6p®  w€p®

approximately  Si3[`t®®n  frondr®d  Btudgftt3  wtho  p&pticlp&t©d  ln

this  8ttidy.    q'€he  8eeti®iilng  of  students  w®m  classifl®d  on

thr®o  l®vGIS*  hit:*i,  middle,  and  low  &bL1±ty  and  b&sed  on  the

grades  in  colleg.  &13®bra  erld  trl#onom©trF.    By  ua®  of  the

E2Hg ¥±g±*  ¥5agrl®p  fotmd  that  stud©ntB  wfro  had  riv©  hours  of
oolle£®  math6rmtioa  Shows  bwerity#five  per  c®nt  inor6&se  in

aptitude  and  thipby  per  e©nt  lricr.®as®  in  tr&£nirng  ovez'

3tndentB  e3it®zLi3ng  ooll®£E  €®ups®B   in  m&th®m&tlo3.     .Sit  the

end  of  the  fiz.s*  SLx  weeks  the  cl&33e8  were  given  t®8ts  to

chock  on  the  Secbionl=ng.     ¥h©  a®®fL-.±olent  Qf  ¢om`elationB

Of  thos®  tests  v&ri®d  bGtH8®n  .6p   ±  .02  t®  .71  ±  .o2  during

the  four  y®&rB  of  i;hB  axp©rimen€.     It  w€as  fop.nd  €hab  sbud®nta

3®etl®med  in¢o  The  ti:ir®tj  ability  groups  imtl  gI.®&t¢r  pz.ogp6€3

than  Students  in  the  conbpoL  3®ctlons.    Instructors  and

students  fevor®d  this  type  of  cl&gsiflca€ion.

Anothozi  8tudF  Ln  the  fi®].a  of  prediction  was  do&[®

by  i}iGkarB,3     `L}ick®rs  was  lntore8ted  in  ti`ia  pesl&tionship  b®-

tw®en  the  scoz.e@  made  bF  8tud®nfes  on  the  iH&thenatica  Sectl®n

3!`,1.   A.   nic.ha©rs,   "ft®lfibi®riahip  Botw®©n  Scor®S   Ljn
3cholas€1a  Aptitude  ¥a®gt  a±id  us&rk@  |n  ryi&t±iematics,f€
Elf   ±'jap=g=p=tL_±_9_n=9± gsH®hol®gp,  dim   {ifeF,193S}$  363-73.

Joupgml
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Aptitude Egg±  at  the  time  of  their  entrance
to  the  University  arid  tlraip  iat©r  academie  success,  &s  judged

by  th©1r  marks.  in  specific  ¢®urseg  in  l`ir&t  Fear  m&thematlc8.

Clckers  used  flv®  ons  se,'aast€p  m&tii®matic8  cuur8es  oveigr  a

period  of  ai3£  years  inv®.1v±ng  h,h23  oas®B*     'm®  rBsulSs  of

this  Study  showed  that  ti.i©ro  xp&s  a  h-ickL©r  corz'elation  on  the

1£athematlca  £©otioft  tjian  tile   tJ®rb&1  Sootion  Qf  the  scholastic

Aptitude  E±gE  in  Q&¢n  of  the  five  coi2ra®a  ®&€h  year.     gh®Se

aor»FSl&ti®ns   ©xceed©d  0.i+  with  only  oas  BIta®ption®     The

r©l&tlonship  b©tw©Sn  the  Verbal  Section  and  the  &ctli®v€meffi€

in math®matios  was  low.    The  results  obtained  from  the

ifeth®matLcs  Se€tian  a¥iocod  aufflci€n€  ppomiseB  for  its  c¢ffiq

tirmed  use  for  guidano®  and  teaching  of  gtIAdent8  in math®-

untics,

rfln  lnv€stigation  to  obtain nLan®rlcal  data  fop

correlations  with  fmorm::I  facts  of  suoceBs  in  ooll©g©  wfas

dune  b¥  S®fro©pfle  and  A"®ld.4    ¥hi3  imv®gtlgrt;ion  c®  -

sist8d  of  two  hliricip®d  and  fifty-four  Stu&®nt3  ®nrolisd  in

p®m®dial   or  p®gul&p  freshman  mathernaticg  couzng®S.     ®nQ

hundred  and  foupte®n  atudent3  had  avsziago  high  Bohool

m&grkg  or  f  or j2.     S®v6nty-one  pep  o®de  ®f  this  nunb®r  did-

4#,  i±.  Seho®pfl®  and  i3,   i.„  Arm®ld,   "uopr©l&tion

£ggg;i;g.sj€¥3:£{#33.fiffr3:::g£Sgg3:o£S;.3g:±:±s±±
Jourmdi  of_I.   :.    -____i   ____         __L__.
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uns&tisf&ctol.']r v,Jork  the  first  gr®ar  in  college.    "iipteon  per

ceat  did  &ccopta.l`,1e  c®11eg©  wtjpk  and  8ixt®en  pe,r  cent  dlfl

above  coll®g®  vtiopk.     {?ne-t±iird  of  the  group  whioh made  E  in

lii€i}i  8ehool  f&il©d  to  do  satisfactory  work  dLaring  tholr  flr8t

y©&r  in  college.
For  success  in  coil©gg  mab±i©matics.   rfchoepfl©  g.¥id

Amiold  Concluded  that  a  student  Should  b®  among  t}i©  top

forty  peroentil©  Qf  b±i®  ®nt©plns  college  fp®ahman  or  among

tfie  tap  tiLapentF-two  perc®ntil®  of  his  hJLg;th  sS}Hool  s®nior

el&ffis€



CHAFTEH  Ill

PHOSREURE

The  following  pro¢®dun®  was  used  ln  ord®p  to  pzt©fl.let

the  &®&demlc  3uoces  :  of  stLident8  e¥ir®lled  ln  fp©Shman  znath®-

m&tios  oours®s.

Selection e£  _§_¥=¥_i?I.€=¥__g_-     mrlng  tfie  9uEim®r  t®#"g  of

1958,  the  writer  undaptook  the  p®Bgibilitl®S  of  studying

31xtF~fLve  ®f  the  Students  enpoL1®d  at  #pp&l&c&L1&n  g€at®
'i'eaeh®m  College  ln  rr®Shmen  matifiem&ti€S  ¢1aB9®S.     For

s®eurlzLg  data  for  thla  study,  the  "pit®p ua€a  the  3iffi  fFesh-

mfilt  meth®matlc8  €l&BS®a   th£Lt  w®se  b®i±ng;;  b&ught  by  four

lnstpuctops  at  diiff@r©nt  p®pi®d8  of  the  a&F.     A4ahfr  S&&ss®B

that  w®zi®  baugivt  the  flpst  8umm®r  t®rmi  were  88  followss

one   c®ur'se   of  ba31c  mabh®mati€s   &t   11=30  A.   RE.*   ®n®  c®ELrS®

®f  college  &1gebr&  &t  9s30  ji.  &8.,   and  one  cour3®  of  pL&n®

trfgonom®try  &t  ©33S  A.  RE.     Gla89.a  t&u€=;ht  dn#1ng  Gas  8ac®nd

SLrm®p  term  lnclud8d  two  b&gic  matth@matiio®  eourse8,   one  &€

11315  A.  M.   and  the  o€h®p  &t  12§15  F.   #`E.,  wthlle  the  Goll®g€

&L#®for&  €®ur8®  w&8   taucht  at  l®SSO  A.   ifl.

The  sixS¥-flv©  8ntoj8ct8  used  w®p®  coll®g®   f#®sfim®n,

Sophomo2.8a,   and  juniors,     i;:aen  ®f  the  aub5e€ta  oon8®nted

t®  p&rtlclp&ta  &n  this  Study  and  n®  attempt  w&B  mfid©  t®

d®tSrmifte  €1a3s  m®mbgFshipg  8ith®p  before  op  ef€©r  the

Course  ts©gan.     &;a®h  ®f  the  8ubj®®€S  *&8  p&rtl¢iptitlng  im

a  p®gular  aumm©r  3€hedula  of  at  1@aB€  81x  qu&pt®r  hours
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±£  Standardfro®d ¥±g±.and  fro8opip*i©n ff-_-

®f  work,

S®1®ction  and In

plaming  the  paee®duz.e  the  iiFrit8r  sel®€tetl  the  Eapr¥tS-ftyan-
Sotrarmal £iiB!E±±±.±!±  E£E±  and   en®   ¢®-o¥emtiv® £dilool  afided  CollSae_  -_   _._  _ ==

£ei=L±L_.±¥ £±g±.     gh®  rmit®p  g®1Gct®d  th8s3  t®3ta  b®caiua®  they

are  &iv©n  tG  all  fz`®@ha®n  ontopLng  App&Lflchl&n  St&€®  I.ach®m

S®||®g®.     The  €£ES  E±jgiE £Ssjiool   Content   .£:TA3:£e#i|naS£S±`& I   3®Sti®n  a,

£`£at2ien&tloa,   iayag  Given  fee  &m   suLij®ctg.

I.     EAit±±±±¥t`-RmN-sct"fri!!ifrL  HRI®.LlsH  ¥Es¥

The  Eapr®tt-fi ®n-Schpasii;`.`i®1 kinil+1s3a  j|;e±±  18  d®sigried

to  m©&Bug+a  obj®ctiv8lF  profiQi©RBF  of  Both  student  and

olasg®s  ln  the  ess®ntl&l  m®ch&nicg  ®f  Hinigl&Sfa.     gthe  areaB

included  are  fundai`n©ntfll  t©  Bucc®Bs  in  tFrL€ten  8%pp©EEiion

exrd  many  az.e   also  r®l&¥€d  S®   ®f£'.`®¢tlv©H©s$   1n  opal   ®3cpp®Bg1®m*

The  t®8t  meg  b®  used  for  dlagnostl®  and  Suztvey  puxpo8®a,   &8

well  &a  for  ¥1&€®rm®nt  ®r  fpouplng  in  high  3Gho$1  and  oolleg®

elaBg88®     fiTh®  test  is  ©mSip©lF  obje¢biT®]   coriaisting  of

Sn®  hundred  and  olghty  ltens,  and  trine  woalslng  time  aequip®d

le  81jity  mlnuS€a.1

1fr:.   R.   B&m*®€b.   a.   }*E.   fty&nf   and  fi*   ji.   Schrannel,
iinfil fron RE

TRE),  a.  a.ng¥RE¥¥= 2g  *±RE:9±#Barm8tt-ffi an-Sohp&EL%®l
ifew  ¥Or S      ¥canife©¥S-on-i`±udsiin,



1£

££.      S®-ti#£;ELftslvff  &erlfJsfa  #ae#  StiE,RESff  ABifrli¥¥  B&Sg

Sfro -a-g==!=&¥ as€Tra®©1 £¥£ £±¥±Bfgs ±¥±±i¥¥. EEE£
®®nt&£Rs   f®c#  gtlbtB@tE.      geys   &gr®   ai  m®g£5up©   ®#  d8ir®l©p©di

ablli€y  iH  g3ffllls   th&S  &p®   $1og!81F  p©1&*®d  tG   8€uffi©giti   SIAG®®as

im  tth®   v®pb&1   tsifiti&   ®f   BSfe©enl   1SBpz*ing.     #hfl   ®tg*®#   te®s*a   fi#S

m®ffi&ELp©s  trf  ateil±Sgr  in  StlFife&im  quan$1tftsiv®   afaill®   ®f  g*REber

manipcalati:Lan   and  p#®bl€m   E*tF}1vying.      ¥Th©   ¢grmgiQiitjEit  #aljbs   of   #frS

E©st+q   diF®   senfa©nSa   ®ampl©bican  t&&ts,   #usft®riSal   Q®m#ELtS.£ti®m

€fi8}E*   v®aafouri&FF  tas*g]   &nfi  Hunn5#i¢&7l  ffirmbl®"   g®ivifeg   t@sts*

ELth®   t#st   &&r±  ba   used   t€  ®sti"&t®  Sti©  &©HSral  EL®v®L   ®g

StH&®mts   endi   lHst#ELSfai®n*      "S   *©afa   &is®   ¢an  be   ELs©tl  zTQt&#rfuSm

t®  gz.oap  stHd®nfas  fi¢€azidina;  t©  th©ip  quantiS&bive  &feilitF®a

£IEt       farb*#Jk  #EfiRI   S&##afr   g#"'#ffiap   jifealL&£ife£RE&*£ueg§*    as6¥I#RE   £*

rmgrRERIife¥E#S

¥be ERE RE gch®QL =faeg9¥,ul£= ife&miffi&S 1fi  dffBigr©d

t®  pp®ryldi®   a  qu&Gte  end  H€¢mp&t®   aff##&£sfil   ®F  fai&[L   S®in®®1

j"eni®p3t *   Esn£S#s**   ffi¥rd   S®1lfig€   gtud©mtsg*   fan®tw'1®fl&©   im  S&cEL

of  fafa®   £@ragr  bffi@ic   RT©as.      Th$8S   fesrs#  figr®as   apS*      (1}   ifengli8h

@pativ®  ff@faffSf   enfi  S®11®
ins,SEL®n £®£i=&==;rfeumffi
¥iiiiiFi!i::ii:¥iiE;§j§   .ffiffii&€ *     1        ;§;     ,     E§i:=:===:§iiii:F=

fab&1i ff®aS  REae-`tian
REEEH
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REfi   fii€®¥&*REp®*    €2}   RE&ttr®ffi€.`bi€B,    €£}    tiG&®m®aa    &mfl   {4}   ffii8S®Fgr

and  tfa®  ffi®¢i&1  S€ud£©af     E'di6   t®#&1   a€¢#®   ftarsa&gfr®a  Rn  ®v8F

&11   S¥&lu&*1®m   ®f   tn®   a€ufl®H€*3   ff®n®p&1   ma8te©p\gr  ®#   drfi®   3ELti3®SS

rm&*S®F   ¢®A.}t©riS   Sf   ti`ms®   fi©1dg5t      £¥E&riiinaSi9m   ®f   ti&®   g-3"p

Sufo5©c€g   Sfor®B   #tivti&1@   ife®   ©ja±esELS   SS   wi&i®}¥   Siae   fit;ud®gL€   i8

stro`f¥s   Qp  w®&k*      Iffi  ffi®¢falSm   £*   RE&drife®mnticg*    RE®  pp®tsl®mB   S#

Sk±11S   wELlcfro  a   gSufi®m€  ffligiv€  fo©   ®#ffs¢t®&  ¢8   &®quise   ±ra

€grgri®fil   €©urg®s   life  B1&ne   ife®Sm®Spgr  anfl  ffi±ush  ffiath®®L  thlgSbrflS£

Fg:,Egg,¥_&=#_¥ RE ue&SriB€i®# ffi

vypi*©riE   s®1®¢t®&   £fa©   thpftife&ffl®#i®

Sf  tith®gr -.  #fa®
¥F=±?=@_-?=9  RE  and i!&S®3, ffi

EL¥_g?=`¥ RE  fogr the  p©fts®fi  frfisfa  tfi®  figr®S  inv¢1T®s  a

SIAiEthF&11ST   inthu®©fl   fi®S   ai¢i&  th©   s®eSnd  iRif$1v®S   am  ®x#®r&-

m@ntcallF   fmtlELc®d   s®te*

I.      rfufili`fiasEffi¥ZG   p4itiSRESs  gas¥

Eha  Apf i;ha®Si ggfgg fggf  oSngiat3  oF  a  mmmb®p  ®f

®afiy  math©fflft t£¢&L  ppotei®ma   imv®1v£¥*g  &dti,Ebi®ra*   stifot#&S*ira*

mttl*ipi£S&ti®m,   and  divigfoffi*      &mrfu®sfi   H#®t}1Sffis   ffip®   wca#ifee&

in  tfr®   r.oriv®fiSi®n&i  gffiffiun®p  ©2€SS#*   fop  Sh®   follSwifig  Sgi&r*ggca3 S

£1}   ¥th®   piua   gigrm  m©ans   ffELthSH&©S*    €£}   the   mirm&   &£gr  m8REE

add,   t3}   uns  "iSipll®&tiSn  sigri  m©&ELa   dfiiFifi®*   &ffid   €tr}   Sh®

3ffi.   8.   StIAlti,   +E*   rfu.   #ff©SneS   ares  #*   RE*   r"efaS   EE2
£S"&  !,!i
TH5*a,

H¢fa®®L   #®ri€®mS   ±:asarm&ma€i®ffi  Zi;srmmias®F I a   iq#amRE
F!      ffiur¢&ra

£axt®ngA®fi` S&via`iSm#   1Sb3}*   gr.,   S*

•:is=a=g_i.i_-is=®
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dlviglon  sig]ii  means  mutipiF.    A  hiigiv  8cor®  1ndi®ateB  a  lack

of  a®t  tthlle  a  low  a€op®  Lndi€&t®B  the  pros.n¢®  of  act.     Eh®

test  cont&1nB  $1=€y  ppofolom3  with  a  workln€§  time  ®f  ten

mirmta8.h      {g*G©  A:LJit©ndl3E   for   test   co£}F.)

11.     '¥tiAgER   Jam  pRUB"RE  T'fisT

The  Ere .ffi i:¥L¥__P=±_L±£¥ REP  LS Qomp®sed  of  ®igh€

problems  involiririg  thp®®  H8tor  j8p  ¢ont&in®r8  ®f  diffep®n*

capao£€1®s*     ¥h®ga  wat8p  j&rg  rmLat   b®  manftyt&1&tesd  in  oz-d®r

€®  ob€&1n  a  pequip®d  amount  ®f  Hat©p.    The  first  five

pz+oblema  o&n  only  b®   @®1v®d  bF  th®   8®t  op  lndlr®ot  m®tfrod.

Th®  next  two  pFobl©ffls  Scan  b®  golvad  bF  Blther  the  set  ®P

direct  method.     'Ph®  last  pz.oblem  earl  b®  eyoals®d  by  th®

dLp8o€  RE®th®d  only.     frlnBt®11ung  ls  ffie&Bur®d  ln  ppoblom

31ffi  ®zl  8®v®H  bF  *h®tfror  oz*  noS  the  dl#®¢t  op  lnd±p®ot

"@tdrod  was  used.     t4F'®rklng  tine  of  the  t®S*  1s  tw®aty  mirmt®S,5

{S®®  A?rj©ndlx  ifer  €e®€   eoHF* }

££ j}±±  un®Stiour.iaire*     *fi®     u8sti®rmai#®tiofi of  the¢©aori

€.ensigts  of  tREo  pagrtsi     rlah®  f-lrst  i)art  1S  a  list  of

hSilbez.t  tiugdi  Gr€dler,   acijt±moceratrlsm  [n  Ad®l®s¢ents®
A  Study  of  €@ptain  ASEleet8  of  Gofanltiv®  and  Afi°`e€tive  €hthp-
&€t©pistiasq   (unput*li3hod  ito¢tozl&1  di8sSrtatl®n,   ¥th®  `L[nl-
vepSitF  of  Illin®1a*   1P56)A   PP.  h3-I+i+.

5gEi±.,  pp+  trothi.
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fath&#tF*sSvy©ffi   &t&*sHSntE   €±i&€   are   answ®p©d  bar  use   ®f   faffp©&£

stp®ca&igr  &isagpS©.   cagr  ELHfl©S£&®d*     ¥the   ti**frpt#-seven  ssftt©#

RE©ELtiE   az.a   ±gife©ffided   *¢   ir§1ff   d£S€Qv®Ir  what   *fa®   ELib5®¢*8   tinlatx

®f  mafal&®&iifa±iGs.6     The   SgGrmd   &jft#t   lffi   far   *fi®   ffELxpcEfi©   #f

gaini3:::[gg  ifif,'|"+ifebien  efaesi*J'¥ii*ng  p&ff a  ®xp#rieefie®s   in  iflifet`ias#

ffigLtics   arid  i;h®   1®titsgr  g#ffitl€   ®f  "ifem#   tth®   Sexbfi*S€tg   ©H,ffis®t   €®

ree®&vS   im  the  mathsffiELfa£¢B   &¢ugrs®   fiE  evrfui€h  €be¥  &#®   ©sxp$11Sfi+

is6®  APS®Eid£#  fop  qu®Sti®nmafrpS   ®®Epgrl i

fe&¢#iffbi®raELf fr©*.ir®¥   frpfuied®* i+the   fficfatism£Q   &ta#±dimg

Off   a   s"ifej©eti   in  anF  e{£uns©   &S  App&1&SqTfian   frt&t®   Fie®flSh©F8

Ga#1l®£e!   £s  indlS&tsd  bF  1©tSgTs  &a   foliuwss     rfu  ©xcSiififfi*£

a  hi®#tli    S   fiv©r&di®*   Z}  ffasfi.fl&*   EL&d  gr   f&ilL&grca.

arEffi¥RE®#   S#   #t&®ffife-ffl`RE

9h© RE ffi
fr!&Sft®ffi&tiSg#

€®#t©mfa   fa S©€tifoffi  ¥*

ELz'REig_gl¥f_ng dasfifaA`Lfy£®big   FJgr®®fi s a

¥g±E*   anct   tina   qH®SSitpasa&ii¥8   w®p©   df gSI.its%frofi   ¥®   S±ar6©

iELSS¥uefaSpS.      Tife®s®   *8stg   w©grfl   &fiia*ir*£sEcafqSfi   &thpiamug   ftyfis

f|pgt   €&ass   p®gr&®d   ®1fr   e&®h  Surmm®p   3®ssi®£fi*      €iffih®   F®1|®vying

di#¢Gtii®ns   fop   €£i©   teffits   w®xt®   giv®m   E®   Sin®   1¥igSrmfatsgr@€

6m®   .fiiati3giai   Sciuneii   Sf  ¥S&eth®grs   ®f  RE&tfa®m&#isg»
-.FEE-9qS¥ ife8Sftmd   ¥€ffigrfo®®H€      fro©#

®ffi,    drAS    #.,
i,::a:.5ic:



1ti

£.      IIjt`ife  EI#H  s€fi*OL  uu"¥ENi'  E!thfifilREii]¥Liii,   sEc¥{£#i¥   g*

ELff,i`ffithgLri`13S

¥h®   Sub5e®fas  "®ae   ±¥i@*#uG*©d   t®   z+®ed   EL®   ¢Sry®p  gr&ga

®F  ffi®   S€sS   fop   ife®   b&8iG   fl±z*SS€±®n@*      ®*rfu®p   di£#ca¢tilS¥a3   w®F®

giv©ffi  frcam  tii®  gtl&:I:mal   bF   feife   ifi&&#ffi¢S®&i3*      #££h®   ±n3€"€tc#S

g&¥®   th®   fiigmtl   to   hag&n  &fidi  &ffSsff   ¢±i©   #w®fifaF*maELELS®   t&rm®

#arfeSfi   'Sin®   t$3tff   ¥*f©#®   ®olis#tcadi  p#affigrSi&f   erifi   grStan4majriA®d   S®   *t&®

tpRTibs#.

£Efi       frifes=#¥Hi£   ###ffi   Prfe#ffiRERE   ¥'RE8

"ae   suthysj®SSa   t*FSse   fu`i#Srm€frsct   tso   #®&ft   ife©   €®#®F  #&&\$

0#  th©   t®3t   "£~tit±in  ®®fifa&in©ti  'ie&sis   diFTS®b£SE&S£      ££pi,Sp  ±Q   Sth®

test  ®Efee#  di#eQSi®ELB  giv®fi  S®  tfa®   instiRE¢So¥®   ftyEr  ti"

iarir£S®p  ur©gae   abg   f®1l¢q!a=

fie      i-£&#8   S&Sfa  p®grgQffi   fe®   ffili   iEL  tth®   felffiml£8   &#   ths

£*
€dyp   ®f  fafaS   *88S,

ife®   aIAF®   ®EL®in   p&r8Szi   &k.&&&a   all   diigr®¢$1®mB*
ffii¥®   ¢IaELSqu   €RTsffi¢y  mi3:m*®s   #®gr   €Ha    t®&€+      ¥g

aarry®£2©   fiiiisti®&  b®f®pa   tias   €er©£ifegr  REiREbess
tame   p®gri®rfu*    *flELS   np  iris   tr&@S*-fig   su&::.a  farfut  mS   Sn®   F®facaz.I"   b®   S©st  pREblsgng

gBgrexplcuglgr   fiSSBmp #cafl *
5.     are  t&lteianig  drrdmg  iifeS   b©gb*

¥he   8£gnal  €®  hag±n  *Ii®  €®3t  was  &ivfim  bF  tth®

£mgSrm®b©ps  arfe  aft®gr  tifa®   Ew®EL€y  m±rmt®   tfiffi©   p®#iSd  all

t®stB   wSfexp   S®11fi¢t©tl  &ffick   gr#tsirn®a  t®   tEL®   Wpi*©P#
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Ill.     ARli'i+".ifrlG   pji^`[!ci.i;Ss   rEsl

All   subj®cts  w©r+a   instptjLctad  to  po&d  the  oov®r  p&8®

of  the  test  which  o©ntGin®d  ba&ic  directions.    i;`ipeotiona

given  to  the   inBtrmatopB  by  the  wplt©p  were  &8  f®1lowgg

1*     ;i-lairs  all   sLttojBcts  fill  1n  blanifes  &t  tfio  top
•3.f  tfi€  test*

2.    8®  sur8  each  gubjset  p©&ds  the  basic  dire¢tiofig.
3.    tiiv®  only  tan  mlnute8  for  the  teHt*    If  amp

3tii.Ijgot  ooFTipleeEos  tit.e   test  b®fors  th¢  ten
minute  time  p®thod*  take  up  hlB  test.

t}.;"     =*©   sttzl®   tfnj.at   r}o  one  P€tur.1S  ta  Pr©Violis   t©St
protilens  att®mpt®d.

5.     i``To  t&`tlki*'ig  dtiring  the  t©Bt.

The  si&i`ial  bo  begin  the  test  was  given  bar  the

instrmctnrs.     fLftt3r.  ti-i®   ten-mii}ute   t.imo  pal`.:.Gd  EL2i   tests

wep®  ®olleQt®d  and  pet;irned  to  the  writ®F.

Iv.      4urESTI¢ifeTRE|R]3

iJs±oh  lnstrm€tor  I+e&d  &h®  b&gic  tlirsctlf}na  to  the

8nbj®cts.    1`ite  instructor  th©fi  notified  the  8itbj®cta  that

there   vf&s  no  bim®  lLmlt  9®t  on  ce.tsweping  ith©  qu€stiorm&igro.

All   aubjeat8  we£:.¢±   fisii:ed  to   answer  bl*®   quf}Stior:L±:REiro   aa

hourestlgr  aB  possible.     twl'hen  the  #ut}j®¢bs  li&d  finisind

their  questiorm&ireB*   tfroy  werte;  coll®cted  and  roturn®d

to  the urit®r,

In  g&theping  test  score  data  t}ae  writ®p  foimd  that

the  tza&nsfer  8fudentB  hnd  not  taken  the  Bamgtt-ItFan-



1©

SeEap&REra®1 £ma±=:llch  E±gf  and  the  So-orfe#ativS Sahool  andas  toiiGffi®
Ability  ljes€.    ¥h@¥  were  rsqu€stsd  to  t&2Ea  €frose  tests.    £th®F

€®®tr  €hm  €®pta  which  veae  glv6n  by  the  $1r®¢tozp  ®f  Counsallng

SSFTlc€  at  App&1&ohlan  S*a*®  ¥efichepa  Coll®g®*     The  teSt

scor®8  of  the  B&Fp®tt-R

CO-Op6P&tiv®

an-S€rmarm®l

£€rio®1  and

±:±!±:_?i?= ¥±±£  and  the

£Ef  ifellfiffiB  4te±±_}^±_¥ Eg£E  of  ail  pcarSi¢i-

p&ting  gubjeats  w®"  obt&ined  from  th®  P®gr&SRE®1  0fffo®  at

App&La¢faian  fta€®  ff®&¢fi®pa   €®Ll®g€.

Four  €onault&nt3  sere  Sel®cted  €®  ac€  a3  judges  ron

the  puxpo8®  of  €&bulatlng find  rsvl®wlr}g  the  thlpty-8ev¢n

st&t®m®nts  fp®m  the  qu®gtlormtiis¢®     fi&tin  oF  the   trfez.Cy-8®v©n

®ta€®enents  wag  pLaoetl  Qfi  a  Strd®d  index  card  and  miffed  tQ

rake  a  Fand©m  &el®ctLan.     ¥h®  €&pde  vy®ra  tEL®n  prs@©nt®d  to

®a€h  judge  g®p&aetelgr  €®  b©  plfi¢®d  Ln  dlff6r8nt   eat®g®p&®E

&S  d®t®rmin®d  by  8&mllari€y  ®f  cou€€n€*

The  f©11owlng  dflpBet±offls  floc®mpanied  the  thlpteF-

s®V€ra  gtffitememtc s

Please  follow  tih®   Sti®ps.     TE3a  mob  marks  an  the   €&rds*

1t     ffi®ad  the  foll®wlng  ®&z.dg.
8®     Pl&a®  tfao  €aFdB  that  refer  t®  8imll&p  ld®&s

|nt®  oroupst
Label  each  group  a&  t®  a  g±milap  id®&  ®¥pr68s®d*
Ama\ng®   the  groups  &¢€ordig3g  t®  th®1zr  lmport&Hce®

upon  compla€1®n  ®f  €hGi#  ®v&luatloni  the  jutles®S

pSturmG,a  tihaizt  flndl3ng§  to  the  wpi€ffi#*     fi}fr®  p©3ulta  of  the

flndlng8  are  $8  foll®waA
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ERE Eg
I.     ,rmpoptanc®  cf  RIaSh®matlo@*   easy  if  Fou  likBIlti

and  "roptr  at  lb.
2.     ¥`Hath€rmbi®s   1S  h&pd.

ffiath®" bias  iB  not  imp®ptan€.
Comp©11Gd  t®  take   iS.

-£
R®&S®ng  for  lltshag  Mtittrfrmatl€B*
&ttgdsastlenB  fop  Lmppoving  toeLchimgg  famd  learnlr}g

±m  RIfitfreffiBtl€& I
Stud®n€f a  vl€wpSint,   €1aBgpo®m work.
R®aBon8  for  dl§iifrlrng  REath®m&tl¢g*

ERE EE!
i.     Bu¢o©Bs   end*   ®p  failtip®  wifah  ffiatthStuntiss*
2£ Fpo®®duapal   {ela3g   a

metFaed.   tfro®S   e€€

6®      ffilsc©1l&fi©#*Ita.

¥f&niBBti®ni  t®acfilng,
Pep3gnfl  s&€£8facti©m  a8p®ct3  of  REa€bematicg.
The  ir$1uB  ®f  ffiatjiem&ti®s.
The  p#&otiSml   use  ©f  "&€fr@m&tl¢3*

ERE EE
1.     R®aS®ns  fop  liHimg  ffiQ¢h@snatiSs.
a.     #®n®Pal  a€titud©a  aboLlt  RE&€h®RE&tl8s.

it®a®am3   #®F  not  llkleng  RE&tiiemati¢s.
¥e8ehing  pp®a®dsereB  lm  mBthc3matlca.

5.     ¥ime  r®qttir®d  for  anatie®rm&t±GS,

After  tabulsL€1ng  the  deci81on8  qf  the  5udg®s*  the

rmlSer  @®l€cbgd  thz.ee  o&t®gorlaa  wfiiQh  npp©S¥@d  trmst  fr®-

qu®ntly  ±n  the  d®elglenfl  ®f  tfas  judg®a.     Us±rLg;  the   Same

ind©fi  €&pd3,   the  wrltep  roturmed  the  tfro1#€F-a®v©n  Bt&t®-
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m©nt8  €o  the  judg®a  with  the  f®1lowlng  lett®F3

pLrELSE  Fofrfrow   BIRE6qil®&*s

The  rollowhng  ¢&tegaz.1®s  irepe  S©1a®t®d  by  grau.

Segaeget®  the   efapd8  into  ®F£®  of  the   fQllowirig  c&t®g®Fi6fl

&md  und©p  ®&eh  n®ading  below  Hs€ord  the  ood©  nnriber  or  the

aard  that  groti  s®Sregated.

I.     ¥®altiv®  attifud®s  tottiRrd  ffl&th®masi®S*
11+     Pzt®¢®dt#®   far   ten€nimg  end  le&rming  RE&€h®rma€i€S*

Iilt     evagatlv©  gt±£tude@  tafla#d  fi€&th8matica.

E§h©  p©sttlt8  Sf  the  flndinga  of  tiro  S.ELdgQ9  &r®  ahoim

in  ¥&ble  II     The  f©up  judg®S  pl&c®d  nlne±e©n  sta¢®m®HS©  in

the  Category  named  poBitlve  &ttsltud®g  toward  math®matlc8.

end  tr®lv®  gt&t®men€s  iH  the  e&tegogr=r  nafnftd  neg&tlty®

&tLirlSudes   t®w&pfi  mat`in8matiSa*     If  tro  or  more  juddsas   asp®ad

®n  &n  item,   it  wac   oon@1d®p®d  ln  tfu&S  p&zlticul@r  C&t®8opF*

The  ayplter  tabulated  and  then  as&i&REd  a  num©Fical  value

t®  the  thiptF*8av®n  at&tement8  1n  ortl©r  to  ®qu&S¢  €h®m.

1]fi®B.  v&1u®S  wezle!     Fop  ggaLtlv®  at¢1tudo8  €®Hapd  matthS*

matleB   {1)  a  plus  tH®  fop  agrl®@*   {2}   a  zero  far  undeoidad,

and  {£}  a  minus  two  fop  &tronglgr  dla&gr®©*     Fop  negat±v€

at€L€udac   Coward  mfa€th®mati®g   {1}   a  minus  thpe®   for   &grGLB,

(2}  a  a©ro  Fop  uird®¢1ded.  and  {3}  a  plus  three  for  8tpoHglF

dl aagrFee *
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V.     GRAus

£B€t©r  grades  w©ro  Be€u¥®d  which  the  inB€ructors  gave

the  Bubjec€B  a€  th©  ®z±d  of  tlro  surun§p  8®gsioas*     fiffu®s®  gr&do3

eyspS  uB®d  in  P©azlson  prodrot-m®m©n#   ¢p®ffi€i®nt  of  oorp€1&t±ozi,

chi-squ&r6.  end  *iiS  bl8®r&l  corpelatlon  and  ug¢d  &S  GribeFi&

f®z*  8ue€®83  1n  mat±i8mfitlcs.



¢*IAP¥EH[   IV

Aihrthff3IS  ¢i*S  Eth'm

¥o  ®btafn  the  pz.edictive  SuccG3®  of  eoll®gs  stt&d®nt3

anr$1l®d  ±n  fz*8ghimn  m&tfrome±bl®s   ¢®ugrgess,   sixt3.-flv®  sLibj®c€@

were  given  a  Sepl©B  of  atandaz.dLzod  tfstg,  two  3imstellu¥±{g

€8sts,  ee.id  a  qu®gtiorinalro,   the  p®@iiltB  Qf  "faicin  vepe   co.m-

p&red  to  the  1ettgr  gpad®  4>iv®n  by  the  instrm¢toz..

€orr©latl®ns  w®se  ffl&d®  t}©tvT©t:n  ife®   staadai.dl%®d

te8t3  End  the  filnst®11ung  tests  ln  orfi©F  €o  m€aBurs  €h8

p#®dLasiv®  value  of  thL®  Hln8tG11mn{g  t¢,L=tS*     +E'`frose  coz.re-

1atlon3  mnged  from  .a36  on  tfaa

•63  ®ra  tiro Ar-ifro©t£
Ei£E£±  £££  _¥=_¥=P=E±.qu_  £EEEf  to

¥+=¥9=9§i E#.   Funthep neaults  of
Sh®sS  Qoz¥®1&tiona  e&n  be  fGuftd  in  Eabl®  1I  and  ¥abl6  Ill.

Pu#thea  ear?©1&t£®HS  Trozle  maid€  botwe®n  the   1®€€®p

gr&d®S  given  €®  the  aufof e€tf  by  the  ins€"atora  amtl  the
st&fid&#dl&®d   t©stg*      Th®Se   G®az.8l&€1Sn@   pRES®fl   #3*om   .I+L}

on  Sh®  -£arpeSt-j{ an-S¢dr&AIm®1

3®¢tion  f  of  the  £±Eg £§£j:;;jg

£!thjglisife fisgf  to  *$0  on

S¢ho$1   €oHtent  E±ixGmlna€i®m

¥!±±±.     ff'un€}rsr  p©9ult3  of  these  coppBL&S&onB  cfln  b®  found
ln  ¥aEL©  IV.

¥o  predict  su¢c®gsE   of  cSIL®gB  fitud®Hts   ®nrQ11©d  ln

fr6ghman  m&th@rmbiQa  c®upses*   €opp®latl®n8  wSr®  made
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botr€©n  "L®  &1nstG11ung  te9t3  and  the  l®€€eiz.  ggnad®S  given  bF

the   1n3tructoz.8.     tpnese   ®®zirl®1&faiona  wez.a   .11   ®n   the  W&t®p

£±g  Problem E|£££  and  +61  on  the  £±±£#3¥±E±±  ¥¥9±±±± £±£!.
Other  pe3ult8  of  th®a®  e®m:.®1fttienB  e&n  be  found  in  ¥aftyl®  IV

and  ¥&$1®  V,

In  obt&inlzng  &  pel&titln3hLp  ®f  in&1vlduaL  attlttid®8

and  pgr8d±atlv®  @uc€®sS,   a  corrola`tlen  w&a  rmde  b9tw®en  €h®

qu®stlarmair®*  #ar*  I  BFLd  the  letter  &"d8@.    ¥fiia  oor#e-
latlon  w&a   t3#-     Hthpth®z.  r®sultg  of  thl3  ooRT©L&ti®m  eon  b®

.i.ound  ln  ¥Bt31®  IV.     &It®s€i@n  ¢n€  ®f  Part  11  of  the  qu8a€i®H*

nalr©  w&4  "1$1®adlngj   th®rofopei  no  pe@ult3  SSuld  be  ®btain®d.

qt,7+qption  two,   :Part  11.   1ndl®&ti©tl  that  67  pep  cent  ®f  €h®

9ubj®¢€&  ®grp®cted  hlgiv®p  l®tt6r  sr&d©a  trmn  eapraeld  and  19  per

cent  of  the  Subje¢t@  £¥ff®ct®fi  a  lower  l®€b©z.  grade  than

®srned+

q!o  find  an  ®a®raormieal  and  ®fi`ici©nt  predietop  of

@uco®ga  ln  ma±hem®tic8  a  3®rl©8  of  multlpl€  ®®pr81atlon3

w®r®  m&do.     gh®  ¢®rp$1otl®n  Qf  1€tt®r  grades  agxpQred  to

the RE ELth
ma€1eB,

Sefiool  Content  i:ixamln&tl S®e*ion   2,   RE&th®-

and  the  Arlthmeti¢  Ppoo®s$  1B®s€  was  frourid  to  be
I__I_i____   _         :_             _:_     ___   '_-               i__.-__  .-.. I.  _..     _L_I____          ____    __i__'_  _I

.Srf *

The  ¢®r¥.elation  of  lottSr  gr&dea  aomff&RE&  to  €ho  G®-®pepa€1v®

Soho®1  and  ¢on8£e  ;?::Ei±S±pg E±£§  and  the
:I    :_-_I__I-_    ____          __        _

£unltfametlc  gro¢es©

E±£±  w&B   f®nnd  to  b©   .69.     H`ha  OOFT.elation  ®f  letter  gmd®S
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¢Omp&r®d to  th®  £||EE±E £E=  Probrfu Ess.i end  the

Proe6shq  E'®s€  was   f®und  to  tF©   .$1.

#drlt,be€1®



¢gmpffiR  V

Su`ith`ifeRE,    S®i`lcT,usluffiB,   A3¢D   ELGofi3RENDATlji4s

SU!,.ii'''iAItr

thiring  €h®  pfist  half  ®entuny  t®Stlng  has  b®€om®

an  imp®rt&n€  tool.    Fbom measuring  lnt©1lL&8n€e  quoti®nt8

t®  ttr®  meet  Ep©¢.izalig®&  fl®laB  proagr©S@  has  b©®ft  &cqulz.®d

through  €®Btlng*    Far  the  Stu&®nSS  and  Ln9truS€or8  a  more

adeptifel®  tgrp®  ®f  testing  13  ¢±ie  pp®dic€iv©  test.     Pg±e*

dlatlv©  t6St8  ehouLd  b®  u3®d  t®  pr®B€rlbe   SuG®83@  for

8tuden€s  ln  ¢our8es  &n  whl¢h  they  could  be  Bu¢a®s&ful.

FP®quen€Lgr  inetruator@  of  m&tham®ti®c  have  Students  wire

do  n®€  b©L®ng  ln  a  partlaulap  oour8®  b®®augB  the  level

of  tth&t  eoupg®  d®®a  not  co#p®3pond  ta  tiielz.  ablliSi®@.

BF  glvlng  ppedi¢tlve  t®stg*   Sthudent@  Could  be  placed  in

&cad®mlo  1®v®19   in  whloh  they  Could  Su®c®®d*     ¥he3®  levels

would  than  gfiFS  the  1natruotop  an  ®ppoz.tunltF  €a  chall®ng8

ozl  motivate  th®  class  &a  a  "hol®  withourt  having  th®  p#SblBm

¢f  the  ®j[trene  upper  azid  lower  &foillty  @tliden€@.     The

ability  €®  p®pform  wl*h  an  &®ad®mL€  l©T®1  €Qmpar&bLe   t®

other  Stud®ntB  w®ul&  &1v®  8®m®  Gtud®nta  m©tivatlon  tREt  LS

not  &€qulr®d  when  they  are  mi8pl&®®d+
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Sn®  of  the  ffiaj®z.  puxpoa®s  of  thl@  1nves*1g&tl®n  *ae

to  prsdiot  the   &ced®mL¢  suQ¢e.SS  of  ¢oll®g®  3tud®H€S  onroll®d

in  fr®shm&n  3rmth®m&tl®8  eoura®s  by  ElnBtBllung  and  s®condlF,

to  vallda€e  the  fuln8tellung  te8b  bgr  ujse  Qf  Section  2i  Eg:g±

ue £¢hoal  ¢ont®n€  ffixaminatlon  for  the ptipp®s®  of  finding

an  ®€enomLc&1  &Hd  e&31ly  &dmlnl3t®p®d  tflgtt     Jj:the  wplt©p

r©¢ogniz®g  the  r®11oririgg  limitatloris  of  this  3thfty3     Only

Blxty-flv®  c&3®a  we±re  used  eLnd  an¢h  f&otor3  as  &gei   Sex,

int$11Lgenc®i  pz'ior  ®=p®rlen®o.   ®nvlmonm©ntf   d®8irsi

cour&gr  and  p®3ouro®fulln®`qS  o®uld  rut  foe  controlled.     The

waiter  fu#t2i®gr  z.gaLiz®d  that  mos.a  than  an®  t©@ting  should

b®  made  and  *fiat  oEL®  ±nstfuct®r  s±}oulci  b®  us®d  ±n  ord©p  t®

9ubstantiato  all  rBstllts t
In  this  study  three  Standapdized  t®s€ai  tgro

fatln&t®11ung  t®st&.   and  a  qu®S€1onn&1p®  eepe  admlniatezled  to

alxty-fity®  subj©ot8  enrolled  in  fz+eshman  matfromatiaB  olasse8

at  jLppalachian  Strt®  ¥Q&ch8rs  College.    gh®  tests  ¢®na±Sted

Of3    {ii Esean
REath®"tic3i   {2}

SthQol  Soatenb  lixamin& Section  2,

B&pre€t-ffi a"-g¥aharmel hiREirfe sos
(3}   €®-®fler&tive  fgE±£gE £E§  ¢oll®E©  Afoilitgr Esg£;   {h}

EH  =xp_gE1=e¥ RE;  (5) fgrlthm®t±¢  Pz.oc€383

l'Jr'at®p

RES   {6}  qtt®sbion-
n&1z.a.     All  aijctyi-five  aubject8  took  th®a®  t©st@  fat  the

bgglrming  of  tn6  8urnm©p  8©&alonB  and  aaoh  €es€  was   ]reaoFdad



32

ln  paw  s¢or®a.    The  at&ndardlzed  teats  w®r®  used  to  validate

letter  €pades  glvGn  by  tfi©  inatru¢t®r@.    The  ®om.®1ationa

b®tw©8n  the   L®tber  grad®@  and  the  standardi&®d  t@3ta  razzng®d

fz.om  .th on  the  Barr®£t-Ei &m*Sohpannel

on  section  2*  ±g:E£ ±Z±aLh

_E:E?=,_±=8±  EEife  t®   .®®

School  ¢®ntent  rfeenin&tion.    To

valldat©  the   ElnstelLun{g  test  cormela€1ona  w®p€  made  b8tw®©es

the  E±instBLIItlig  test  and  t;h®   3tandardl&®d  t®gS.     Th®g®

®orp8lation8  ranged  from  *036  o#  bh.

to  ,$3  ®n  tha

W&t®r  J&p  Ppobl®m  ¥eBS
__         i     _     ___       ______  _          _+i____:      i__   _:       :   I_i_i__

wq]pltinmetic   ±jrooeg3  q'`®St® ¥o  ob€&in  pr6dlctiv®

\gu¢c®ss   ¢orr©lati®ft3  wep®  m&d®  fa®tw®®n  L®btep  grades  and  bh@

riln@t©11ung  toatg. Th®s@   corpalati®n8  w©r®   *11   on  the  W&tor

E=LP  PZ.obl®m EgEf  and  .$1  OEL  The  Apitfus$1c  rr®o®3s  gi±±£4
The  questlormalr®  waB  u8®d  to  d®t©rmln®  tfaofi®  attitudes  that

subjects  had  toward  mstii®mat£¢9*     #n©  oor#®l&tlon  b©twe®n

the  1€tt®p  dir&d®a  and  the  questLormaip®  vy&3   .39.
!1'hr®a  mnltipl®  e®r#®1fibion8  were  made  to  dovls®  am

®oonomical  erid  €a8Lly  admfr&ist®sed  te£€*     ¥h©se  corr®1atlon€

I.anged  from  *61  t®  .69.

H!h®  most  hap®rtanS  factor  or  a  b®Sting  progp&m  is

the  u8®  of  the  r©3ult8   ®fo€&1n®d  fz.om  the  te@€*     1'he  r®sult3

f#om  this  study  cam  be  u8®d  in  bhG  frollowins  w8y8;

{1}  classlflcatlon  of  &¢&d®mic  8uoceB8  of  the  8tudenta

ezunoL16d  in  fp®3hmn  m&thematlo8   couFae&*   {2}   d®t®rmlnlng

Students  #ho  need  o®um@®1lng  ln  attitudes  toward  matthetrmtlcs,
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(3)  motivation,  and   (i+}   ©valu&ting  stu,dent  er}d  t®aQhep

perform&nc®.

GLj]{€LUsfuftrs

As  a  result  of  th®  gurv8y  of  literature  av&1l&bl®

find  the  analFsls  of  d&t&  ob€alned,   it  may  foe  concluded  th&tg

{1}  no  slgn'ifioant  results  could  b©  ®btalnBd  beQaus®  of  the

use  of  four  differ®nt  fnEtr.utctorsa   {2} th. - i¥ E±LP==b=±:im
EgEE  showed  very  little  Bigniffaanc®  in  predict-izig  &¢&demio
success3    (3} the  Aritirm8tlc  Egg__g=egLa fgg£  1zidlo&tad  song

p®l&tlonshLp   in  the  p£€dictlan  af  &cade£T+ic  SuGae$3;   {ha}   the

questionnaire  showed  very  11ttsl®  sii±nifie&nc®  in  attitud®a

tow&pd  mBtheffl&t.io8j   and  {5}   1ett©p  gr®d®s  compared  to

Llns€®1lunf  t®S*  VIlth  standardized  test  8haw  soffle  relation-

ship  &8   an  ®&sF  pnediot®r  ®f  &o&d®iuic  anocsss.

fihsSI',lit.!ifetiSRApl¢`3qs

In  the  llgtht  ®f  tiro  flnding3  of  thiS  s€udF,   1t  1@

r8coinin®nded=      {1}   tlm€   tiro  plac®rr±©nt  oin  3tud©ntg   aocopding

to  &oad®ml€  3u€c®as   Should  b®  of  pplue   lmpoFt&n®B;   {2}   that

all   3tud®mts  wi&o   Show  th®   i``[1nsbellung  ®ff®ct  tj®   €ounB®led

in  the  lo8io  of  math©Imbic$3   and   {3}  fupthBr  Study  aho'dld

b®  maad®  to  d®€®rmlrie   an  off©otiv®  r{i©thod  to  remove   neg&tlvo

set,
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mEE

Re8*  I,'0.

sgHz3firm   m¢VriEiTtiRT   ¢r'  RAT'frm`,.IATlcs

Th-is  checks  list  la  intBnd6d  to  help  us  discover  whftt  FSu
think  &b®tit  math©nasi$1ca.    usex*ts  ®&erfu  statement  t"thfnlly
and  thou{g;}&tfullF  ao  that  the  B®st  klfid  of  ¢®u##®  ¢an  b®
plarmQd  fop  you  and  fop  those  Who  follow  grow.

FAftp  ORE

Ug©  bha  f®1lening  ¢ed©  in  desoriblng  group  unirfufro8 wim
pesp®e€  to  the  1t6ffis

Agree    A                  Unde¢idad    U              g*r®ngly  filB&gfree     D

Ex&xpi®8        {A i     a.     REunb®#  rork  is  lnt®gr®abing*

i    i    ±:   ¥:££:g3±:S  i: ## g::±®g3fg:gj:+S®u"e.
I  am  tfiklng  this  ¢om#8®  bec&us®   I  lltee  m&tEit5tffit&ea.
q*h®  only  re&Bon  I  Gfm  taking  €ELg  ¢our8®  ig  ttmt
1t  is  HBq"ir®d  fop  S®1l©g®  wopk.

{      i     5*     I  1®&rm  mathoma€iGa  b®§fe  bF  res.teirig  th±rigs  orat
ten  ENgrSaL£*

{     }     6*     Itd  pfith8#  h&v€  ny  te&¢fi®#  mat£6   3pGcifi€  assl8n-
m©nts  than  to  plan  my  ®iari  imapke®

(     i     7.     RI®st  pr®j"¢b8  in  rmth6mtit}s  gHr®  of  li*#lo  if&1m®.
{      I     3*     RE&thGffl&tlcs   L8  &s   lxpCiFtsan€  a  p&pt  ®f  cmr  culturte

fie  "si®  ®m  &pS,
(     }     9.     I  get  motra  out  ®f  Salving  8tat®d  pr®bl©ms  than  oufa

(     }  LS.    :fd§:?3t£::a6:L£:3#°:;rna  S®  do  ny  bast  in m&tth®-
matlc3+

{     }  11.     I  thlml£  Sfud®ntg  azte  feollsh  to  ap®nti  a  1®€  af
tins  doing  n©&t  w®nk*

€     i  la®     I  SELEck  lt  is  more   lmpopSffint  SS  d®  a  lot  or  things

i    i  :a:

th&H  to  tlo  a  feve  things  well.
It  is  t3&aF  to  get  a  g®®d  3rad®  £n m&th®maticg.
ThLIB  a®upsB  is   the  mast  valuable  ¢®unge  I  &m
taking  this  y©fl#+

{      I   15*     ¥hi&  €Qurs8   Ls   the  1GaBt  v&luat]L®   €ourg®  I  am
taking  this  y®ar.

{     I  16.     one  c}f  the  things  I  1&ka  bfiBt  about  math®matl€s
1$  1€s  1®ulS  and  prool3£®nt

{     i  17.     I  gab  a  lot  of  s&feiBfag*ion  eeb  ®f  doing  mF  wopts
ln  an  ord8rlFi  neat way.
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I     I  18*     ¥bere  ls  too  much  h®m¢"or#  fifi  mthSh©rmatics.
{     )  19.     m&€fromatlcB  £±ves  me  a  €han€9  to  do  lots  of

ind®pemd©nt  pr®3eat©*
{      i   2®*     ¥fil3   eourB©  vyill  }RELp  m®  t®  b®€®me   the  kind  of

parson I  want  to  bet
{     I   21*    #[ath®m&t.i¢B  will  b8  valuable  all  my  lLf®.

i     i  £3:    ¥a£,g:¥8b±CifiBt::Gi:%®mg£#:Wb:°dg£:€:i:Pin:::tm%rfuc
th  tha©  c®u#s®,

i     i  2th5:
I  Have   a,dvfiff®d  rzqr  frl©ndg  to  tftfaB  m&th®mati$8*
usabh©rmtias  iB  &b®ut  problBmE  that  ±nb8r®£t  me.

i     )   a5*     €in®  ®f  the  things  I  lifa®  rfeout  m&th©r!iatlos  ig
th&S  it  la  chall®n&ng.

i      }   27.     I  Shim!±  m&S±&®mBtla&1   tp&inlng  is  n©¢®gB&ry  ron
most  voG&ti®nB.

i      }   28*     REatin®mabi€s  ooupg®s   &1v®a  rae  a   ®han€®   to  do
er@&biv©*   oz.1&1Hch   tyorfa.

{      }   25*.     £  would  Llk®  School  b®tiz©r  lf  I  dlthfaf *  t&te®
m&th©asbics.

i     i  3Qt     I  n®ed  mol+a  iielp  with  &#ithrmebio  than with  the
zH&tsh®mabios   Ln  this   €ourse*

(      i   31.     itl&trfu®m&t±¢s  has  rmd©  me   curlous  about  fflrmy  new
ldcas,

i    i  33:    !£:%®#:;su#r£.  g:]¢¥#£¥®S¥:gst3±gfyb:h53#:  ¥5s®±F.
g©€  a  good  gffid®  aeth®p  than  to  1®apn  @®ife©thizeg

{      !3ht
wopthi#rfuila +
I  have  lost  in€®grSs€  ln  m&i;ham&#±®s  bee&us¢  I
arii  #ot  su¢o®3Sful*

{      i   35*     I  n6®d  rfu®1p   ®t2tald©  of  elaB8   in  ord@#  btl  keeep  mp
i..Tith  mF  froi©n&s*

i     i  3?:    !iaang?i#l:!3tig£®d:3g#!ern::ggm3o!;g:g g:HunE:h:#!!:a.

¥A#ql  q!iJJS

RAath6.mtfoa  Gcura©§  aompl®t®d  ln  high  a€hcol  erld  o®11©ffi©!

Grade

ti#&d®

G#&d®

tthat  gr&dB  d®  you  antieipat©  in  this  Sours€?

Grade

#rad®

Gr&da
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FI±rsT  REF:ifiR  To  duDGHS

ifear  Sizi=

91e&B®  follow  the  Bt®p8.     Bo  not  mark  off  the   ®&gr&s.

1*

2*

;ap¢©&d   over   the  f®11owi±ii;;  cards.

Plaa9  th©  cards  trL&t  r¢fegr  tG  31mll8r  idB&s
into  gpftupB  &a  grou   a©©  thBm.

fiab©1  each  group  as  to  the   c®ndrp&1   1tl&&
®xpre,ga®d.

Arrange  £ha  grQup3  according  to  tfu@i#
impertenc® .

"ife  you*

J®nn  t`¥.   maltl©1&



h7
sEcOND  LET'irm  TO   &IfSGas

De&p  Sir:

plai,'`.i SE  Fsiitwff  DI:RE€iil#3¢S

Htho  follotiE}g  c&te&or£©S  "car®  s®m®  s81€cbBd  bF  yon.

1*     Segpog&b®   tth®   oar.d8   into  ogle   of  tife®  faltcme'ilng  ¢&teaopi®S.

2, Und®p  each  fie&ding  lla€®d  belenr  rsoord  €ina  cods  numb©p  rtyf
the  cspd  tlmb  Fou  have  &e#FT®g&t®d*

1*     Po&1tlv®  &tfeithdo3  tow&pd  m&tlL6matics4

11*     Ppo€etluro   fop  teaching  and  l®&rnirL±:;  mat±iamflfeiaB..

Ill.     H®gflttw®  &Stitud®B  toward  m&tham&tiG&.

fffaenk  Fotlt

J®im  t##¢.   PaniGIB



b8
BIRECTlu#S  GlvEN  Tu  misTftuGTarts

FOR
wAprm   urLR  pROBm;:Bfi   TBs[

AHD  RE
ARI'itHIRETIC   PHl}€HSS  Tlj,'gff

DI£|iE;8¥I,3i`is  h*¢R  rRE  vsffigrm  fjm  i'aftoBmril  gust

Havs  ®aGia  p®pgon  fill  ifi  the  bl&nk&  &t  the  top  of  tfi©
#8St,

B®  auFe  eaath  p©pH®m  pfiads  the  dlrectians*

¥i:gsch:*yb¥ miflut®@  for  tfalB  £€St.     If angron¢
t&fr®  up  the   E®st.

8®  sure  that  Ho  en®  p©turms  to  pr©vfons  pcobl¢ens.

No  b&1kiing  duping  the  test.

nlREGgloHs  FOR  Tz"  fiRlqHREaplc  pife##Hiss  TEsg

1*

3,

`Hav©  ®vepyone  fill  in  til&rLks  ffife  bhe  S¢p  af  tiro   t®¥t.

8®   Bur®   ®&oth  p©pson  r©ed8  the  dlmoetL®n3*

§£¥:r:rfutgn#n¥iE:±±%=k:0:pth#S t:::t*  If anFone  firdgh®a
1[.     B©  sure  Sh&t  as  One  rstmrms  to  ppeTiotia  pcobl®ms.

5*     REp.ko  sure   tthat  th®z*e  is  no  balki3ng  w¥ill®  t`h©  t8£t  is
going  ®m.
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NAltdi

unr,i. pREi#.t9I a   9fa`Sr

Date

Schoal G|&sS

DO  i#Or  iiui#.i  T£IIIS   PAGH  uiff'plL  you  AELf  pOLn  q]O  Ilo  i,0

2.

3.

Ihrs'rRUCTI0AJS

Thla  test  Cousist8  of  a  nunb©r  of  e&s$7  math®rnatlcal
problems  involving  add.iti®It,  suhtpaction,  rmltiplicabi®na
and  division  .     BC~P  €h®  gign@  h&v©  been  changed  in  the
following  way i

+    m©ang   gubSPQ¢t

-    Iae&ns  add

x    neans  dlvld®

t    means  rmltiply

Here  1S  an  ®xample€

S  +  tr  sB  3£     because  w®  p®&d  the  diviE1®n,81gm
as  a rmlti|jli¢ation  sign  8®  it  18
8  multipllati  by  ii  g=  32.

"y  €h®ses

6  x   3   *   2   a=
5+2+1*

'me  answers  to  the  above  prioblema  are  4  and  9  resp©¢Eiv©1-¢-.
-then  the  signal  iB  given  {not  yet}  turf.  to  the  next  page
and  d®  &s  Sunny  problorri8  &8  you  earl.     'i.jor`k  &s  quickly  and
as  accurately  as  you  ceei.

5.     -twfork  eachL  problem  by  startirng  rdth  the  first  n:uri'iber  and
performilng  each  m&th©matic&1  ¢pepation  in  turn.

DO   NO¥   ptjRi#   urlls   PAGE  ui`S'I`IL  Iou   fi±t±3  'ruLB   `pO  DO   sO



5Q

ARITER#".TI#  TEsg

6*S#?¢h=

5+S#

tr  *  a  ra

9   a   3  ee

8  w  tr  a

3   tt   3   aB

g  +  8  se

6  #  3  ts

a  -  S  es

EL  EIRE

7+3¥

6+3-£#

g  +  k  -  T   ae

3  .  9  +  6  as

a  x  a  *  1   es

6¢j*9#

h  -  a  x  a  es

9  +  S  -  h  ag

Sx2-3#

1   -  7  #  tr  es

5*3-8#

9  #  a  +  a  as

5  +  3  .  2  tB

6   ti   th   .   de.  #   7   g=

k  *  8  *  3  +  1   as

5  #  5  -  h  a  5  a#

8  +   ha  -   1   $   3   ee

9+2+3-i¥

3,a   9   "   ky  +   7   a=

5   *   tr  -  8  +  &  es

?   +   i   ar  a  #  3   aB

®   *   8  -  tr  w   5   a#

S  -   a  +  5  #   3  aas

3+8*¥*7#

5  *   5  -  a  dy   a  as

ky  lt   2   -   a   a   ky  a£

a  ¢   3  .  i   +  a  g=

a  +  tr  €  ha  -  i   #

7+t¢3#8#

#   -   3  as  fa  +   1   g#

9   x   £   +   a   +   9   gE£

6*3.2#a#

a  #  a  *  5  -  tr  g

£  #  3  -  g  *   a  tg{

tr  a   2  +  1   -  3  ee

?+3.g#3#



51

3  *   3  +   1   g=

6+2+3=

S*2+1g

h  -  h.  t   8  a=

7t9+3x2=

3  +  1   -  5  +  4.  =

2  +   6  *  tr  -  7   es

5#5-Ssh=
2  .  2  $  4-  *  8  $

6   dy   a  x   a  *   9   ca

8  *   3  .  1   *  5  e=

3  +   1   -  tr  .   7  a=

6x3+1*SE

6  -  ti,  t   2  +  5  a5



.,2

NAME

S€h'e"I

DAlfr

ChAS}t`;

ur&ter  Jar  Problems

Qf difE:F::: ::±::#yngait:°£::¥:ed:¥:eifroT:#-£g C£::a::A:P:a
ot]tain  the  ai!rounb  ctf  unter  that  iB  &sds©d  for  in  S®1urrm I.
Tour  Solution  t®  bh©  ppobleRT.  should.  be  stated  in  Colurun  %.
me  water  su.pply  is  nnlimited.    Yon  may  use  arty  or  &11  of
the   j&PS  given  in  Coluzi3m  X.     rtht2s!

monpl®s ±

i dansco±#i¥b|e )         RE
tr  quart,   10  qu&I.t,       REe&sure  out
3  quer.t                              ex&etlF  7  qtiapt8

2.   ¥q::#t,  71  qnart,    19  quarts

nEEEEIELEEEH

frill  the  10  qt.
jar;    Pour fromthis  jar into
the  3  qt.  jar,
¥oex  now  have
?  qts,  left in
+rfee  large  con-
tainer -  the
aeiJ}unt  astsed
f®z..     ffiiis
+ngocedupe  canhit  shorn  thus:
io  -  3  # 7*  fa
¥£:fia:t?itlan
and  the  3  qt.
jam.     ifeesrfut  -
you  have  7  q€8.
This  ¢an  ch8o
be  Bhorm  thugs
E + 3 =

a.     17`ill  up  the  71
qb.   j&p.     Pour•Lhe  urat©r  from

!::s4!arqt:n5:a.



53

Iou  notf have
29  qts.  leftin the  large
c®nt&1ner.
frow  r3our  5
rfrore  qts.   i¥ito
the  5  qt.  Jar.
££t¥oiiri8jar
iLore  qts.  into
it.     Yot3  now
have  19  qtg.
left  in the
lance  Con-
t&iner  -  the
eri`iount  &stsed
for.    mia
procedure  ¢&n
also  be  shorn
:hgg.' 57: Tg¥

i;:::::¥;::;;u:Sat;#;¥-::i;:¥:i;:::¥¥;ef&=w;::::i:;::-
Start  witth  problem  1  and  do  o&ch  problem  ln  the  order  presented.
mo  nob  return  to  &HF  ppetrious  problem.



5tr

6.

8.

cO:1=:I  :i

al,197,   3

14,a   163,   25

18|   h3,   10

11,  th,   8

20,  59,  h

£3,   tr9,  3

15,   39,   3

28,   76,   3

Water  Jar  Probleras

REEEEHHREdi

100

99

5

17

31

20

18

25

Solunm  a
g®|ution

U.se  this  space  far  figuring  lf  ne¢ess&z.E7'.



#
E}£RES¥£tiffg   FSR  #IV2ft*G

I®REA   ffilGE¥   SGffi#`±fi   Ci©iii¥ENq   EFEAE#£SifeTIO#
Sff6ff lsft:   2¢   RE&¥!£¥RE#rfuri5|#S

¥rfum   ffp®®&fiS   st©ps   in  fah®  fttirmlfiisfap&tien  of  th©   tests

sfaenitl  b©   &8   foELow©g

&c,

+#€th8fi   th®   gtwdtifl€@   &ne   ®®&€©fi   lm  *hS   $1aae!ztpcm`*

€®mm€   &nti  fah©¢ke  tfaS   zmmb®p   fm  ®&®h  gr®ng.       £t   ±S

b®€€®x.   ££  Sifee!    Btud©ifeSS   ffip¢  mat   Spovyd®d  m®pe

than  is  n®t*®5fien]gr*

P&SsE   aELS  thS   €®@S  ticStsl©fes  vyitih  €h®   rmsw€p  8ha©ts

inife©xit®ti,   plaei¥ag  Gn®  ¢apy  fft€e  up  on  tha  deaife

®#  apm  cgf  ife®   Shai#+

IR®¢"S#  €h®  ©tu&®"bs  tS  fill  ir%  tfia  blanks

Sae  the   gz±sveEap   5h©©fa*      Schl   &ife@ntfen  ®Sp®®iedlgr

t®  tihs   fffi¢b  that   Sfa@  anm,b®r  ffind  form   {H  ®r  RE}

®r  Sflfe   €6st  ts®®tsl®€  ffiuSt  tsS  enS®aetl  ±m  tih&  blanifeg

&ts   #h©   Sop   qg  fahe   a3asw®giv   tih®®S€

"faen  fiagr*   t*Hfro  g®ma#ai  &ir®SSicans  £*®gr  #ha   ¢®Bt

a#®  &1ven  ®H  *fa©  fmrms  pageB+     ffieeti  th®sS  di#-

e®ti@n&  g±1€n€1FS   while  I  road   ffiffl  &|ti"&+ff

&i®ed  tiro   dlz*®¢#i®Hs  ulth  G"p£Raffii&  ®n  ®ap®€£eallgr

iusp®grt&mt   se®imEs+      S®   SthmSugiv  Shti   Benpl®a  ¢fiF®*

fullgr*
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When  u$1ng  the  machine-3oop®d  answer  Sfr®s€s.   &&Fs
ftTbe  g®ner&l  dirGe€1on@  f ozi  the  test  are  glv®n

on  the  fzlont  prt3e.    Read  these  dlaeoti®Hg  all©ntlF

while  I  nead  them  aloud."     Roiad  as  f®11®TgsS
ttq}hl8  18  a  test  of  group  knowledge  ®r  the  field

af  M&tla©mcti¢g|     Wow  lock  &€  the   @ampl®   ea£®relsa

just  b®1off  th®z2®  you  wrote  your  nan®*    the  type

of  ®j[6rclB®  and  the  mBbfa®d  ®f  rocorains  pesponseg

a:pe  indlcat®d  an  the  ansvy©p  sh®6t.     In  the  eampl®*

the  sLnsw®p  18  T¥&8hington,   go  the   anSw®p  sP&C®

under h,  €orFSspo!Fidlng  to  the  fourth  ah®i€c,  18

filled  int     Tine  &naTr®r  Bpa¢®a  fop  the  exepalse$

1n  the  t©§t  boo,tsl®t  az.®  on  the   separ&t©  answ©p

Bh®®t.     ffiakeo  n®  marks  on  the  t®@t  bo®klat.     All

an8w®pB  rm&B€  be  pl&afltl  ®n  th9  &n8giver  ah®®t  rathep

than  an  th€  fa®8t  booklet."

gh®n  Bay,  "I  Should  llks  €o  cau€1on  Foe  about

s®v8ral  things  in  takln& the  test.    Plrst]  fold
the  pas®s  hack  as  you  prp€®ed  thr®ugiv  the  book.*

{Dem®n3tr&te}     S®¢ond,   place  the  a®p&#flt®  &nswep

ghcot  umd®r  the  test  bookl©t  with  only  the

nnmbBp®d  answ©p  spa:7GSd  for  bha  pnge   8bewir}g

oLlor}g  side  of  the  rmmbor8  of  the  o]I8ralse3.



6,

8

The  nnmb©pB  or  the  answer  ape.oes  !ontch  the

&mmber®d  lbemB  en  the  p&S®.     `i3®  very  careful

to  reoopd  Four  regponB®$  1n  the  propez.  8paceg

on  the  anBWBp  8k&+:,tf    Thlrdt   do  thl  of  ysup

fit;uplng  on  the  Bopat¢h  paper.#

Then  say,   ''Ar®  th®F®  any  qu©Stlon8?     R®momber,

rm   qu€stlons  will  b®  answ©rmd  faft©r  the  ®#am-

1rmtion  haQs  st&z.ted.tt

Then  8ay,W"rm  the  pflgB  and fold  ±t  ba€Zc.

Section  2,   RI&th©matic8,  b®gLmg  en  p&g®  6,

con€LttuG!&  throufgivL  page  7,  and  to  the  bottom

of  png®  &.     Th®p©  are  SO  items  ln  this  s®ctiom.

you  will  have  20 mlnutaa  fen  this   @®ctlon  of
the   test.     .RB&dy.   G®If'     Eec®pd  tiro   BtiaLrt±ns

tlme*

After  20  minut©B   s&y*   "StQPS''

j`7


