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Ab®tr®ct

A€th®vl®dg®aeT`t.

I  trould  like  to  expr®.©  ry  Birtc®r®  ®pproclatior  to  Dr.  Geerg8

ha<eeley  fcbr  €ervlpg  aB  chaLrnar.  c}f  the  th®818  c¢mmitt.a  erid  for

provid,1T!g  the  dlrectlor`  n®ce88€rty-  to  ensure  a  eucce8!ful  res®&rch

project.     Appr®oL®tlort  L8  al8r,`  expr®8eed  to  cc`rmLttee  menber®

l'r.  :`llllen  hnLght  and  L3r-.  Art  5',7jklbbe  for  their  ekll].ed  r®tlev

&rtd  h®lpft!l   cormer>tB.     :.ipecl.al   thar`ke  are  ®xtene®d  to  rJr.  }A€ry  I:c`re

ar`d  the  15.i..CA  otarf  for  th®1r  lr`t®re.t  ar`d  help  ln  the  cc\r.chict

of  this  Study,   e8p®clallF  A:lee  i:nth®rln®  ¥.end,   I:;iT.CA   8ecr6tary

and  Mra.   !try].1Ls  Prlc®,  who  8cer®d  the  toot  proto¢ole.

¥`.1r`ch],y,  I  wleh  to  tha`ttk  ny  vlfe,  JonLce,  vlthout  utt`8e

patien¢®,  ouppc`rt,  und®r8taindlng,  arid  expert  typlr`g  ncir!e  of  thlS

stutry.  w,uld  have  'be®n  poseithe.

1i

:`;cho®l  chlldron,   &g®€  9  te.  ]2,  v.r'e  ®#aalri®d  f®r  poe&1EL®  dlff®reTicee

r.l&ted  to  echool  leerril8g  .3Lfflculty  ad  ncamred  try  the  Gmhan-

iiendall  %rmry-For-E®81gr`S  r®®t  {!ir*Ij}.    The  aff#  perfo,rrmr\o®  cr.f

three  I 5-aember  groupe,  or!®  enp8rLmontal  and  tva  cc>ntrc`la,  vac  coap&ped.

A  riull  t}sr!)ctheel8  that  r`¢  elgivlflcertt  dlrfereric®8  oti  .rinD  g*erformrlce

€7(i.t  b®tv®et`  experlnentel  .rd  cr,t`tr®l  g"upe  rae  adopt®d  far  thLa

8tlt`iy.     It  iine  further  trypietheBL€ad  that  r!e  elgivLficanS  `#lfr€`ronc®€

e.¥18t  betweeTi  th®e®  €tTups  ¢ri  1.Ted8  ®f .dmlrtlet"tLon,  timed  /,nemary)

a.a  uetleed  {caay!T!g}.    Utlll&Lnff  a  2  I  3  am]y31a  ®f  verla\rtce,  r,®

91 gplfLcarit  dlffereric®.  vere  c`be®rv®d  betveen  grtc`iupe  art  :€FD  perf¢r"rtee.

Addltlarial]y,  the  &rialg818  ®f v&rLartc®  eunported  the  trypathe8le  nf  n¢

slgrilfloar`t  dlffet-®noe8  hotveor`  groupB  when  Gexparlr`g leTele  of  toot

adtnlrl8tmtlcirt.    {.!`tudy  fLndir!gs  aeanltod  ltt  the  follovlti€  conelu3LonB.

FlrBt.  the  HFrt  :ao..  nt.,``t  a.en  ta  be  a  rtliat}1®  r®a®arch  lr`at"net.t  fc`r

the  BtuSr  ef  learT`ing  dlcorti®r.  it!  chLldsen  and  h.a  qu®etlGrtaLtl®

ue¢hilr`®es  lt`  a  teat  b.tt®ry  for  the  clinleed,  8ttidy  of leemL7!ff  dl8.bled

ehildretl.     il-®cowd,   the  .b[?B  6,ci®8  I:Qt  g.alt`.  Iri  uBefulr`®38  vhSr`  Lt  le

atlnLtil®toae£3  a8  a  €o#ylrtg  techaL/Sue.    Third,  perf¢Fmnce  ®T}  the

tlaed  a.dBlr!L8tmtL®rb  eeomed  uttr®Iated  to  p®rtot"r.oe  c8  the  ur}tlm®d

adrfunl8trati¢n.
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Conpulsor]r  School  attendance  lava  have  made  education  the  prlnary

occupatiori  of American  childrert.    For  most  cbildren  (tho8©  who  adjust

well  to  tbe  School  situation  and  who  Successfully  resolve  doubts  and

fear.a  concemlng  their new  envlroment) ,  the  school  experience  18  a

good  one.    A  healttry.  Dotlvatiori.  tounrd  lcarmlrig  i8  created  lr``  these

children  and  motivation,  of  course,  i8  one  of  the  factors  most

commortry'  aBeoclat®d  with  academic  and  persorial  success.

There  1g  another  group  of  children,  however,  for  whom the  initial

School  experience  ig  not  a  good  or}e.    These  are  the  childrer!  who  show

Some  degree  of  learning  difficulty.    Such  dlgturbances  are  more

pl`evalent  than  prevlou81y  realized  and  are  found  four  tlmeB  tnore

frequer]tly  among  boys  thar}  among  glrl8,  especially  in  reading  (CovLlle,

Co§tello,  end  Route,1960).

The  principal  leaning  di8turbanceB  are  Subject  dlsabllitle8  1ri

readitig,  urltlng,  &rLthmetic,  and  epelllng.    Because  these  8ubject8

provide  the  ba,91c  tools  for  almost  all  gub8equer!t  educatlor!al  development,

tbege  deficlericl®8  riot  or!ly  ere  problems  Lri  theuselves,  b`it  also  may

lead  to  the  development  of  Secondary  problene.    Broadly  8peaklng,

their  prlnary  causation  may  be  either  psychological  or  organic,

although  most  ofteri  it  BeeBB  to  be  of  a  paychologlcal  natul.e  (KoppLtz,

1958) .    Specific  causative  factors  will  vary  uldely  depending upon

the  concepts  and  areas  of  gpeciallzatlona  of the partloular  ''expert"

cori9ulted.     Wide  dl8agreement  exL8tg  among  8o-ca.lied  "experts"  a8  to

the nature  and  cause  of leaning  dlsablllty.    One  point upori  which all

experts  readily agree  L8  that  early  detectiori,  and  ldentlflcation  of



learning  disabled  chlldrer]  18  es8entlal.    From  this  point,  lt  naLturally

follove  that a  peychologlcal  measure  which accurately  and  rellabtry

predlct8  1earnlrig  difflcultle8  can  Serve  a useful  and  valuable  furictior!.

Thl3  study  looke  at  one  such  ln8trunent,  the  GrahatrKendall  Mencny-

For-DeBign8  Test  (MFI)) ,  and  emmlne81ts  ugef`iln®8s  ag  a  predictor

of lcarmirig  deficleriey.

Hlstorlcal  Review

Tbe  reproductiort  of  geometric  degign8  has  been  cho`m  ty  varlouB

researchers  to  be  of  greet  dlagnoBtic  value  for  8ome  pathological

conditions  (Bender,  1958;  Lord  and  Wood,  1942;  Graham  and  Kendall,

1960) .    Visual  memory  has  also  been  8ho`m  to  be  of  prime  importarice

in  dealirtg with  School  difficulties  and  other  types  of leaning

problems  (Wood  and  3chul.mr`,1940).    One  of  tbe  earliest  clinical

researcbers  rae  Lauretta  Sender.  (1938) .    Adoptir!g  art  approach  `ch,lob

te8ted  the  teachings  of  the  go8talt  paychology  echool  represented

irt  the  work8  of  Wertheiner,  Hoffha,  and  frohler,  Dr.  Bertdor  offered

to  cbildren,  adults,  and  mentally  d®fectlve and  emotionally  disturbed

patients,  visually perceived configuratlon8  ulth  the  request  that

the  deBigr8  be  copied  (Bender,1938).    There  mere  rtine  of  these

patterns  in  all  adapted  from  Werthelner's  classical  1923  paper

(Bender,1938).    Dr.  Bender  believed  thaLt  the  firial  product  or

Lndivldual  reprochretion8  of  these  pattermB  reveaLled  modlflcatlon8  of

the  origir!al  pattern  according  to,  "the  integrating  mechanism of  the

individual  who  has  experier]ced  it"   (Bend®r,1938,  p.  3).

Worklrg  with  a  Miss  Ar`1ta  Thlben,   DI`.  Bertder  Eitaridardlzed  the

Visual-Motor  Gestalt  Test  or!  eight  hundred  school  ar`d  r`urgery  children

(Ber}der,1938).    The  iriter`t  uns  to  develop  a  maturatiori.  test  of

performr`ce  irt  the  visual-motor  gestalt  furctior`  at  art  age  wher`

the  language  function  includitig  readlr]g  ar!d  vritlrtg  1g  d®velopirig.

Chlldreri,  age8  t,hree  to  eleveri,  Were  teBted  ln  8uburbart  8chool8,

public  day  nurserle8,  and  hospital  unr`dB  and  out-patient  dopartment8

of  the  pediaLtric  arld  paychiatrlc  departments  of  Bellevue  City Hospital

(Ber`der,1938).    In  summary,  thl8  study  found  that  children  below  the

age  of  eleven  reprochiced  these  de8igr`s  in  a  way  that  differed  from

older  children  and  adults.    Children  at  the  age  of  eleven  Were

found  to  reproduce  all  the  degigr]s  adequately  with  the  achilts  adding

only  cel'toin  perfectlort8  1n  motor  8klll  and  detail  1n  81ze  and

distance  (Bertder,1938).

The  u8efulr)ess  of  the  Ber`der  Vlgual-Motcir  Gestalt  Test  (BV-MG)

irt  discovering  problems  that are  primarily  due  to  problems  in  visual-

motor  perceptior7  was  explored  in  a  later  study  ty  F.llzabeth  Koppltz

(fioppitz,1958).    Using  the  EV-MG  test,  Hoppitz  attempted  to

differeritiate  betweer`  ohlldren  whose  achievement  iT!  readlrig,  wrltlng

and  spelling  uns  above  average,  ar}d  those  below average  (Hoppitz,

1958).    Koppitz  (1958)  asserted  ort  the  basis  of  this  Study  that

above  average  and  below average  8tudeT]ts  ln  the  flrBt  four  grades

can  be  sigr`1ficantly  differentiated  ty  use  of  the  BVLMG  t®Bt.

In  1962,  Alleeri  Claw8er'_  published  a  manual,  The  Ber`der  Vi8ual-

Motor  Gestalt Test  For  t;hildren,  the  contents  of which  pertair`



5

exclusively  tc  the  characteristlcB  of  childre£|8  pr®ductioris  art  the

test.    Now  in  its  Sixth  printing,  the  manual  contalr!s  sample  repro-

duction8,  clinical  observations,  experimental  findings,  and  a  Sample

record  form  (Clavson,1962).

In  1963,  Tolar.  and  Schulberg  published  an  evaluative  review of

the  research  which  has  been  derived  from  the  BVLMG  test.    Polar  and

Schulberg  (1963)   c®r!cluded  from  their  review  that  the  BV-MG  appeared

to  be  a  logical  choice  for  Studying  may  a8peets  of  school  achievemer!t

and  the  Gender  visual-Motor  Gestalt  Test  rag  ln  9ome  way  related  to

School  performnce,  especially  reading.

Dr.  Bender  was  not  alone  in  the  study  of  visual  memory  and  geometric

design  reproductiorw    I,oui8e  Wood  and  Edythe  Schulman  (1940)   reported

that,  ""aperience  with  school  dlffioulties  artd  other  types  of learn-

ing  problene  has  sho\m.  that  visual  memory  i8  one  of  the  important

factors  to  be  considered"  (p.   591).    These  two  researchers  discovered

tegtlng of  thl8  function  vas  limited  ty  the  scarcity  of  st&ridardLzed

measures  and  four`d  the  Ellis  Visual  De81gris  Teat  to  be  the  only

availathe  measure  of  visual  memory  (Wood  and.  8chul.Inn,  1940) .    The

test  had  not  been  8tandardlzed  and  it  tra8  from  the  study  conducted

ty  frood  and  Schulrmn  (1940)   that  the  Ellis  Visual  Designs  Test  took

its  standard  form.    They  concluded  in  their  di©cueoior`  Section  that

the  Ellis  Vi8unl  Designs  Test  might  be useful,  "in  brirlging  te,  light

visunl  digabilitie8  in  memory  and  reproduction"  {Wood  and  Schulmn,

1940,  p.  602).

Subsequent  re€eeroher8,  BllBaboth  Lard  and  Leulee  Wood,  ue®d  the

EL||le  V18u&1  n®BLgne  T®gt  &£  they  eeer¢hed  for  a  mental  t®Bt  thl®h

veuld  reveal  a  fur`dazBental  ®rgar]Lc  d®f®ct  which  thru  hoped  Would  &lvey8

be  ®®eoclat®d  with  pcor  .chcol  uock  {L®rd  and  'ft®*®®d,1942).     Th®lr'  trork

c®apar®d  oa8®  hletorle8  end  data  collected  from  tue  etudi®e  na&®

1nd®pendonuF,  one  lr,  a  chlldr®n'B  b®apital,  tb®  Other  ln  a  child

guldaec®  cet!tor  Art  ©®atop  {Lend  and  'tsr®od,1%2}.     A  clLnlcal  patt®rm

had  been  ®haerved  Ln  which  children  with  &r!  orgrnlc  defect  @hov¢d  a

good  lnttlllgen¢€  mting  Ln  c¢ntmet  to  ®rferene  dlffloulty  ®n  the

FEllle  VLaual  Deeigr3  ¥eBt  (Lord  end  Wood,1%2).    €fton  ¢hndr®n

referr®fi  to  the  h®apltal  Out-Patl€nt  D®peLrtr®t!t  ae  ech®®1  pr®bl¢ng,

pr®Bont®d  a  althLlar  pattern  of  abL11tl8e  and  dL8abllltl®.  ®r!  the

paych®lGglcal  t88ts  {L¢rd  &rid  #c®d,  1942.) .

The  eoncluslon8  dmtm  ty Lend  attd  trfcod  trere  {1}  that  the  ElllB  Vloual

Deglgn8  T®et  could  be  a  valuable  &1d  ln  dhagr!®81ng  Qngonlc  defeetB  &T±d

(2)  that  the  t®z!t  8®ened  to  be  a  eenBltlve  lndlcator  of poor  lt`teg"tlon

(Lord  and  W®®d,1942).    A  etrortg  8ugge8tLor!  veg  node  that  thlB  poor

lrttegr&tl®rt  veG  probably  aB8®€1ated  vlth,  ®r  fund&m®r!tal  to,  peer  e®ri€on-

tratlon  and  poor  exeoutL®n  ®f  vrltter!  `rork  lrt  all  Bchcel  enbjecte

(L®rd  ar`ti  ife®d,   1942} .

Gf  the  tvs  teet8  juBt  d®ecrlbed,  the BV-MG  &ppear8  to  be  the  vleual-

aetor  test  nest  f&voFed  br  reeeeneh®re  at7d  ollTtlcane  ln  the  stutfty  of

Organic  or  pathological  cQnditl®na  (Anglln,  ELiuen,  at`d  GenoB,1965).

Subeequemt  research  has  hneadet3  1t8  apulLeatl®n  to  may  ®th®r  areas  of  etudy

ar`d  the  EV-MG  hoe  be€one  the  etand&rd  ®f  ®®mparL8®n  for  other  t®et€  of

the  Tlmial-uetor  fun€tloT`  (Anglln,  fullen,  on&  €an8e,  1965;  `chlettl®haum,

19683  HCManlB,   19%} .
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Graham-Hendall  Memory.-For-Deslfrns  Te8t

The  Graban-Kendall  Mei]rory-For-Designs  Test  (MFD)   developed  ty  Fraricl.8

Grutiam and  Barbam  Kendall  is  arlother  test  which  irtvolves  the  preser`tatlon

of  simple  geometric  designs  and  the  reproductlor  of  those  designs  from

memol.y.    The  manual  for  the  MF`I)  uns  flr8t  publiched  lt]  1946  btit  veg

presented  17`  revised  form  ln  1960  (Graham  and  Kendall,1960).    The  latter

ma"ml  corigolldated  material  from  earlier artLcle8  on  8tandal.dizatlor!

aLnd  validity  of  the  test  and  included  the  resul.ts  of additional  experience

gained  from  its  use  as  a  clLnlcal  and  research  tool  (Graham  and  Kendall,  1960) .

Originally  the MF`D VIs  ir)tended  to  be  a  reliable  research  in8trumertt

to  determine  lf an  inability  to  reproduce  Bimple  geometric  de8igng  uns

associated vlth  organic  Lxpalrnent  arid,  ir]  the  event  it  proved useful,

aB  an addition  to  a  teat  battery  for  the  clinical  study  of poB8ibly

brain-damaged  patlent8  (GrahatB  end  Ker]dall,  1960) .    Accordlrig  to  the

outhor8,  ''An  effort  veg  made,  not  to  measure  Some  function  of  theoretical

8ignlficance,  but  mther  to  crystallize  in  the  8corir`g  ay8tem those

dlfference8  Ln  re8pon8e  to  the  test  which  dL8tlt]guiched  criterion

groups"   (Grtahan  and  Kendall,1960,  p.148).

A  group  of  70  ulx®d  brain-disordored  patLer}ts  Were  matched  for  aLge,

education,  and  occupation  utth  a  group  of 70  controls  (Graham  and  Kendall,

1960).    Subjects  for  the  Btondardlzation  stu¢y  were  obtained  ty  referml

from private  prtysicians  and  from  varlou8  5t.  Loul8  cllnic8  ar]d  ho8pitalB,

chiefly  from ne`ir`opaychiatric  services  (Graham  and  Hertdall,1960).    Cases

mere  included  otily  when  there  mB  evldonce  of  an  organic  eyndrome,  1.e.

impaired  intellectual  function  mriifested  ln  conf`ision,  dl8orienta.ticn,

recent  memory  defect,  pc>or  judgmeint,  eke.,  or  of  convulsive  gyDptomtology,

and  there  Were  po8Ltlve  fit)dLrtgs  from at  least  or`e  of  three  other  methods

of  exaulriaLtlc)n:    I)   1nformatlon  from  rieurological  exanlz}atlor`  of  &bncrnal

7

Ben8orinotor  or  reflex  behavior  8ugge8ting  a  legion  ln  centr'al  nervous

ti88u®;  2)  lnformtion  from history and  laboratory  tests  permitting

identification  of en  etiological  agent;  and  3)  informtion  from I-ray

8tudle8,  electl.oerlcephalogram,  cranlotony,  or  pathological  examination

confirulr`g  ar`d/or  localizing  the  legion  (Graham ar!d  Kendall,1960).

The  dlagnoeeB  of  lndivldual  bmlrl-dlsorderod  patients  vere  credited

to  the  exaninlng  pkyeiclariB  at  the  inBtallatlone  from  which  the

8ubject8  vere  obtained  (Graham  and  Kendall,1960).

The  present  nanunl  (1960)   combined  data  from  new  8ampleB  with

data  from the  two  original  groups  perulttLng  coxparl8on  of  braln-

dl8ordered  groups  vlth  control  groups  and  making  for  nope  honegeneouB

aubgroupg  of  both  (Graham  and  Her`dall,  1960) .

Re8ult8  of  independer!t  research  ky  Barbaz`a  Ker`dall  (1948)

revealed no  81gttlficant  correlation  between  reading  difficulty  ar`d fffD

performance  1n  children  from  6  to  16 years  of  age.    On  thLB  ba818,

caL8e8  of  reading  di8abllity  mere  included  in  population  sanple8  in

the  normative  Btudie8  of  the MF»  Test  (Graham  and  Hendall,  1960) .

fry  1948,  end  before  the  mftunl  was  presented  lr]  revised  form  lri

1960,  Graham  at`d  Heridall  (1960)  advocated  a  none  practical  method

of  controlling  for.  age  and  iritellectunl  development.    They  found,

ty  calculatlr]g  the  miltlple  regreBolon  of  chaonologlcal  age  aT!d

vocaLbulary  test  Score,  that  lt  va8  po881ble  to  predict  for  each

Subject  the  performance  which  Would  be  comett8ur&te  With  hLB/her

age  and  vocabulary  level  (Graham  and  Kendall,1960).    Graham  ar]d

Hendall  (1960)  reaeoned  that  the  dlffererice  between  the  predicted



Bcore  aTtd  the  ectunl  8cor®  veuld  glvo  a  ae&eure  ®f  the  Lndlvlchral'e

p®rfor.aaance  fr®®d  from  the  ®ffeot8  of  age  arid  inbell®ctual  dev®1opm®nt.

T&tnea  ver®  lriclud®d  ln  the  revLe®d  naeual   to  p®rult  enny  caloulatLc+r`

of  these  dlfforcr`c®  8cor®8  (Gmhaa  and  F.enrioll,  I.9&3) .

An  8ffc,rt  vac  liend®  to  devl,e®  a  s€arLng  aygt®zB  that  veuld  detel]

those  differenc®fi  lr!  r®.por!®®  to  the  to8t  thlch  di8tlng`11ab8d

criterlor}  grQupg   {Grahan  &r`c}  !iendAll,1963}'.     {Be®  jlppendLx  4`   for

8corln8  1r`€t"ctlonB) .

bate  from  the  pc`prlatl¢n  8a&pl®B  pre8crit®d  Lr`  the  r©vL8®d  mariual

intllcat®d  that  the  EL.9nl)  ®1gnlfleantly  and  rchlath}.  dlff®rontl8ted

bmLndL.c\rd®r.a  eubj®cte  froa  thofe  without  bmLB  dl8crder  (Grahatt

and  .tienfa}1,1960).    The  repel.tod  {1960)  moor  8oor®  of  the  mtched

group  "8  3.47  (:lr.i  of  4.62)   whl],a  that  of  the  bmln-dl8clrd®red  gmup

va811.5.v-i  {.?a  of  ?.3} .     Aocarttittg  t¢  GmhaB  end  ttond&11   (19ae},   both

the  dlffaroncBe  LTi  v&rlance  an€i  in  4menm  8ccir®  ver®  elgrlflc.nt  at

better  than  the  .011®ved  C  .  2.57  artf.:  i .  7.7.3,  r®Bp€ctiT€]y}.    fFh®

r®vl®®d  mntml  chcw®d  a  ccrr®]atlor  of  .99  bet`re®n  total  raw  .cor8a

aB  ag81gtl®d  ty  th®  authQr8  for  the  140  crlglnal  valldatit>n  oubj.ct®

ar.I:I  the  nfLr`ual   reported  ot`  a  8tufty  which  8bov®d  93S  ngr®®nettt  ln

iTirJependont  eccrlng  cf  lr!dLvithAl  d.eign.  {Crahan  ertd  #.er`dall ,  ]96®}.

A  .92  r®11abllity  ct`efficlont  cf  intorrich  c®miBteney,  the  .pllt-

half  @ethGd,   "S  alac7  r'ept>rt®d  f€,F  the  So{trlng  method  d®vl8®d

{Grchan  art'LI   F.enLia],3,,1960) .

Iri  8rJrJltlon,   the #Ft;  teat  fle®eed  te  r.118tlr!qulah  €quell}  veil  the

vBrLclua  bmLr-tlleord®r®d  eutB'roup8  er!®j,  ultb  the  u8o  ®f  dLfferepoe
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scores,  appeared  8tatl8tlcally  free  of varlarlce  due  to age  ar)d

lntellectunl  development  factors  (Graham and  Kendall,  1960) .

The  Menory-For-Deslgng  Test  va8  used  ty  C.  Etta  Waiters  (1961)  to

lnve8tigate  the  relationship  between  visual-motor arid  rcadlng abllitle8

1n  Second  grade  children.    A  3¢2of  8.1803,  comparing  20  good  and  4  poor

MFD  Scores  for  high  readers  and  3  good  and  8  poor  iMFD  Scores  for  low

readers,  va9  81gnifLcant  beyond  the  .01  level.    Although  orily  thirty-five

Second  gr`ade  children  Were  8tudled,  Walter8  felt  that  results  8ugge8ted

rcadlrig  retardation  veg  related  to  visual-motor  development  ag  tnea8ured

ty  the  Memory-F®r-I)e81gr]8  Test  (Walter8,  1961) .

J.  G.  lyle  (1968)   conducted  a  more  e]thau6tlve  lr}ve8tlgatlon  lrito

the  Bane  area.    A8  part  of  a  larger  Study,  54  retarded  rcader8  (Retardeds)

and  54  adequate  readers  (Controls) ,  Were  admLril8tered  the  MFD.    To  mke

the  test  more  directly  a  measure  of  memory,  a  new  acorlrig  System,  based

on  the  number  of  llrie8  oultted,  added,  or  dl8placed,  va8  devl8ed  (Lyle,

1968).    Performance  veg  8cored  ty  glaply  counting  lirie81r`correctly

located,  added  or  misslr.g  (I.yle,  1968) .    Lyle  (1968)  found  that  the  stat!dard

MFD  gcorLr!g  ay8teB  dlscl.lulnate9  a8  well  betveen  retel`ded  readers  of  riornal

lntelllgence  aLnd  mtched  controls  as  lt  does  between  the  reproductions  of

bmin-injured  and  normal8,  I  (1,96)  =  12.76,  p.  <.01.    h  I;yle'B  (1968)

view,  thla  8ugge8t8  that  readlrig  retardation  may  be  a  aymptom of  mlnlmal

cerebral  dygf`inction.    Tbe  devl8ed  Scoring  ay8tem  did  not  lmprov®  the

dl8crlnlnatlve  value  indlcatlng  to  Lyle  that  lt  18  r]ot  merely  the  riumber

of  error8  but  the jxpe  of  error  vhlch  18  important  lri  dlBtLrigul8hing  betveen

groups  (Lyle,1968).    Retarded  reader8  8eened  to  mke  the  game  kind  of

qualltatlve MFI)  errors  that  brain-injured patlent8  make  although the  neon

raw  quontLtetlve  Score  of  the  Retarded@  Was  below  the  border-11r!e  of

pathologr  specified  for  the  MFD  (Lyle,  1968) .
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Th©  i,{®Erory-.¥thSr-Seoigns  rgBt   {?`8f`I)}   8tortd!arctlE®d   ty   i;t"r!¢®g  GrahaHi

and  .Finrinm  E.,¢ndall  lnvclve'B  the  ?r®eontfttlc!n  ¢r  81xple  g®fiaetric

{ic81gm  and  the  raprt!fuetl,an  cf  thS*tl  tleBign@  fr®ut  lmaedlatS  ffi®uery.

The  FaprochctlCir`  ¢r  gsem¢trlt:  de81giv8  had  been  eheim  tjg  varloua

F®So&rche}.8  to  toe  ¢f  great  dlagiv¢@tLc  mlu®  ffir  e®ife  pathologl¢&l

SandLtltirte   {"Griqd*®r,   19'rd;  r,Grd  and  .;:`®f`id,   I¢#ti2;  G"hrm  a"*3  firmdell,

196S}.     Tfl€unl   mam#ry  hag  al8®  t3een  eherm  tti  b®  ®f  priser  ixpf,i.ter!t3®

irt  €ZGallr!g  utth  eehctr,I  diffLGultL®B  Qntl  ®th®s.  trcp®3  c`f  le&mLnF  pr®unGae

{'L#fjfiirE  &nti  fchwhREtt,1940}.     The  8tttrjis@  elt®d  lr?  the  historical  reiFieu

vetted  Se®a  te  lndl€ato  that  ®rmnl€  ®r  pethel.cgical  conaliti{?,tie  artd

lcarmlttg  d€fl€Lericleg  tire  €¢rmerttry  affected  tryr  preti]®ac  ln  Dcac+ry

and  TIBunl-RIator  percBptlCir`   {BenE!€trty,  19?8j  .i..c\ad  ar\`i   rSehulrmr!,   1%0!

leurti  artd  ;r``!®,c`d,1942|  gAt)pplta.   i9#J£3  Lyl©,1Sth|  `#f.fllt®rg,   i€,i6l|   €1aus®n.

196£i  T¢lflr  ar`&  i-;efuilbeng,19$3}.     The  lntlepe*tlent  rG8®arch  ®f  g"`T.hem

lfenthll  (19£,8}   reveelerf+  rte  elgrlfl€&r:a  cc!r!reil&tlcrrri  bet"eT±  rending

££1rfler±lty  ®n€^?  priFFi  perft:rrmrteS  ir`  the  ebildren  t6£ted„    lief  flm}ings

&ppcar  te  €®ntmfllet  the  £1ndslTtg€  ®f  r¢flcai`ch€re  F¥eirlou8lF  grientl€/Tttr).£.

#aBgtl   {19{'+S)   "ise#  *ch®  q"S®tlSn  wheth®r  irtiivitlunig  iritib  tpmair

injury  b&ve  diffleulty  c]r  memory-rfer--d®aigrfs  teete  tREenu.®  they  are

ur]cfea®  tG.   reznethber  €,r  becan€®  they  &re  "`ftt'ile  ts  I.aprG#u¢GE  them.     Gtrahaes

ae`tS  I;€r[tlall   {]%8)   p€1r`tedr  out  that  the  preeen€®  cr`  &bBence  ®f  cefaexp

"e  c®rtfaunJjed  fry  *thGr  faeto",  the  €axp}®ritry  €4r  the  deeigiv8  uG€d  erld

the  riy&tu!'e  ¢f  the  ir!G+£vl€iu&le  teetBat.     In  c=;.etorutr!1Tt&  the  dlffLeultry

level  ¢f  the  togk.  ed]  ¢f  tbe8e  rHLct£IFB  veF®  unstl,  nermny,  cSselplexlty  ®f

d$81en8,  on4€  Gen€r&}   lpt¢lligence  level  cf  eui*j€c€8  {Graham  enck  ?*endtll,1?6®}.

1}

Eec&ue®  the  faalter3  {1%1}   &ria  1¢¥1®  {19ae}   flndlr!g€  co3tf&,SLetr5

the  r®ault€  ¢f harhara  H®f`£all'c  {1948}   1r!ck©pened"t  regceFeh,  thle  ctudy

uns  uT.ti€rtti*€n  to  exaLdrt.€  the  u€®fuln€f!e  c!r  the  GrehadrHeed`al]  #€cery-iferh-

8®elgre  Te3t  &S  a  predL®trr  elf  ]carmlnff  d€ficloney.

The  prirmry  puxpti8®  a,f  the  8tudy  mag  te  tl*t®rifein€  wh®thGr  chlldr€z?,

Sg¢e  9  to  12,  tfltb  rcatilng  &t!d/®r  leemLng  tllaetiL]`1ty  tllffor  lri  ifFr#

p®rfrormpGc  fr'¢m  chif dam  tch®  hBvy®  r`®  reedlt!tr  and/t>p  ®thef  ]ctirming

#Bles,t!1|1ty.

"e  gGo®ridi&ry  prrpc8¢  vee  te  de&ermLt!®  whSthaF  the8S  ¢hildree  utll

dlffer`  1n  p®rfro"nc®  hoo&ua®  ®f  A  tlifrenen€®  1t`  ®xp®enac,  tlned

(mean,ry}   ¢z.  u8`S,1eed   {`cc>FT1.T!g}.

fi  flrtal  prrprae  me  te  det€rmlTt®  whether  per fr.rmr!S®  it  3.&1atnd  to

froLr!ff  lT!  fi  partlonilar  group  rfurir`g  a  parfeloul&r  klr!€^  er  SHpeoutr®.

Ir`  vlev ®f  the  preeetiltig  tr®Tlev ¢f  the  ra!eer€h  llte"`tr¥e,  the

f¢rllc.ViT!fi  try?t}th€Be.  8r®  plat  f®rth£

1.     ¥h©r®  ¥L]l   be  n¢  efgrl,fLcfirlt  E!1ff®Fene®  in  #Fii  perfurtuer`¢e

€ca`aeB  hatveen  children  exp¢rlone±r!fi  ®chQtil  verk  dlffloultgr

( cxp®z`iae€nte2,  ggrr7ng}   &r7£€  chLldgrer  ©xp¢rlemel,ng  in  fiffr€

than  Sh8  uruel  €ch€;c!1  len7..ttir!g  dlrflcul€F  {contrml  gacu?i.

2.     Th€r`€  utl]   b€  tB®  $1gr!ificunt  {Rlff®Fent!&  between

grrmupe,  ®xp®rlmenthl  ar!ti  ett,rttnel,  c`ft  the  tined  vepm8

or`tlmBtl  ®xp¢mT.G.

*.     £9ez-f®rseaTtrtr€  ecf±ae&  utll  tl€pr,riatrate  r!®  slgivificfint

dlfferSne®  to¢tveer:  eHperltueritel  g#t"p  ¢hlltiren  ®T!  A

tlaed  ®xt>aeure  &t`tl  Sxporleer}tel  8rou`p  ®blldFen  ¢n  art

unt±ffiSd  e#pe"r®.
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The  ¢tibj.ct.  ill  thi8  ®tw£}y  ver®  dlvLd®d  lr`to  t`ro  groups,

®xp.ricecotrl  And  c¢r!t'rol.    '`rho  ®xp®rlnont.1  group  ccT!.1€ted  ®f  chLldr®r`,

&g®8  9  to  12,  ref®rr.a  t®  th.  dlegnc}€tlc  ollr!Lc  &t  the  lri.tltnto  for

Axe.ptlon.I  €hlldron  &r`r]  Adul,€e,  B®1aer!t,  h'arth  4`&rollr+a.    t`b®

r®..on  for  r.ferl"l  vee  that  'th®e€  children  did  peorlF  ln  8choc`1

®r  had  G]thlblted  e®ue  prctil®m  lr`  1e.mir±g.     CoTttr{``]  gr£.upe  ver®

¢oBpo.®d  af  chLldron  Lri  the  aeae  ace  cfLtegory  rroB  the  public  &rid

private  ecbcal  ay.t®ae  ¢f G&ctaf`  County,  the  polltloal  euedlvl8ion

which  inc]ude8  E-chaent,  I:orth  eerollr`a.    Tvs  group.  vere uB®d  to  g&Lr!

8  hatter  e.tlnat®  Qf  th.  .*#E  p®rformrta¢  for  .G-Called  'ST`cLrmlf.

ohlld,ron.     .!J.®gril&r`  cla8.ro¢n  teech¢rB  ver'®  &&ked  to  e®1eot  8trdet!'S.

who  ver¢  ®xp®r'Lonaing  na  more  tha7`  the  uso&l   or  enep®ct®ti  leo.rm,ire

difflmiltsr  Brld  whL?&e  ¢1&a.rcioB  p®rfe]'man®e  VA8  ccri8iti®red  aatlgfactr`r-]r

fry  the  teach8r&.    €cntrel  chll{]ren  uer®  eoc®pt€d  th€i,  ln  the  taecb®r'.

oplnic`,ri,  -den®.netre bod  mtl8factc.ry  echa®1  p®rformaeTce  skllla.    F]arental

c€oupr€L¢n  uno  ui®d  tc  aet¢h  the.a  children  or`  .ocLf+-ear,irtondc  8tafue

vith  ¢hLldror  ir`  the  ®xp®rlaer`thl  grc/up  u®itig  the  `J.  :` .  ft`ircau  nf  Cerieus

Gcc`ip&tlcr&l  C&tagerl®e.    The  deal.len  mg  made  te  atatl.tL¢tlly  contFGl

age  and  ltptd.11g®n€e  f&ctore  utLllaln€  the  dLff®rerice  e€®r6  m®thctd

tl.BSrlbed  ln  the  giv!*`ij  martuel  (GwhB  end  iionfitll,  ]9+60).     i'.r®dLct®tl  €S¢re.

from  ohronGlagLcal  ng®  and  the  twliv;-C-F.  vocahilary  8iit!te.t  ecor®  Were

®btoLr!Sd  rrcm  regr.€£Sior  ®quatior]8  dg6crlbed  lr`  the  nanunl.    Gmhaf8

and  t'hontlall  (1960}  used  theee  oquatlare  te  prepLr®  ceT`rmLont  taEL®8

to  .ld  lrt  the  calcul&tlan  f:,,A  {alrf®renc€  .etrr¢e.    rmlldr®n  irt  the

13

eat:p®rloer`tal  group  ver®  vlmmlly  acaeoned  ty  a  rogL.t.red  7turae  for

vlaunl  acuity,  fen-print and tt®ar-prir`t  fuelort.  depth  peroaptiort,  color

pee.ceiptlcr`,  kyperph®ri.  ariti  us&bl¢  vl81c`ti  on  far-pelt.t  &rtj  T!cor-pelt`t.

The  bl®tery  cf  the  cc.ntrol  group  ohlldren  uns  gcrooned  tc.  tliutmt®

children  vlbh ur]corr¢ate€  vlmi&l  dafocto.

ME          E=iiHd      ++

Slterlal8 ua®d  lrt  thli  study  lfro]uded  poncllg,  rco+.rdirg  8h®otr,

MPTJ  alamuLl,15  gconetric  dealgtt  oaLr3.  { 51tt.   cardbr,&rti  equaree},

giv'I*jc-+P\  manunl,   and  .¢orlTig  protcc¢18.

; r®crfur'e

+;t&fr  fuenber8  c`f  the  £netituto  far  {.L`xeeptl®rial  Lhlldreri  ar}ti  Achilt3

( I:'tb:C:A}   routlnchy  adrlrtl8tor®`i  the  t4F#  tr  children  Lr`  the  ®xp.rlner}tal

grtmp  aa  a  ec`qiperi!et`t  ¢f  A  dlegnGetic   bettongr  ®f  teata.     The  rt,'I.Tic-pt

une  theo  a  pert  of  thle  rautlrte  admLnl8tmtl®ri.    The  eetot;118hed

pttoechire,  beror€  &clmlnletmtlrtg  arty  other  part  Qf  the  teat  tottery,

"e  to  &dmlT!L.tor  the  tfl£C-R  Vf`cahailary  "hto®t  f®1leved  ty  tb. #FD

t®&t.    ifeanual  dlroctLcne  ir`  both  cae®s}  vera  dilLg€ntly  fGllcvsd  ar.d

each  child  ut8  Lndivlrfe]&11y  t®etod.     Test  lT.atnictL®r&  ftt,r  the  *¥P?3

ver®  &e  fpuSve:

"I  ath  going  to  ch&v fc]u  ecne  cords  utth  d"vlTiga  cn  theT9.     I  vil]

lot Fc`u  ]c`o*  &t  a  card  frr  five  E!6corda;  tber`  i  vlll  take  lt  a+rty  &rtd

let  you  dr&v  frmm  meiai!*ry  wet  ycu  hav®  ee®rt.     be  eur®  tr  ]ti¢k  &t

the  dr.vlr!g  a&r®fully  eci  tbet For  t}&r`  make  Fc,ure  just  2lke  Lt.    fttt't

8to?+i  ti.  {!r&v urtll  I  take   the  carfj  avny.     Rcotry,  h®rete  the  fiF8t  .n®.fl

The  exaiutnBr  thor  ehr;v®d  the  card  for  5  .ee.,  holding  lt  &t  rl&ht

anglec  tr`   the  cell+.+i'a  llr.e  i-f  vl8icTt.     A8  it  va8  vLthdi`a+in,   the  chiled

vac  trrld,  "h'cv  f5rev  lt  juet  like  the  picture.n



1J,t

The  fl#8t  part  fff  €hS  REFL+  aLti@1nlctF8tl¢T!  uns  €r.8clu£¥€tri  when  the

eh&l*i  hatl  ke¢en  espe8e8  tc>  ckl  1¥  dSIlgr8.    The  child  ve3  then  given

&ddlblrm&],  paper  ants  the  regir&tlu€bif,9n8  fir  €be  ftr®t  deelene  veF®

ran,y®d,

Wh:a,v,   I."  #c,ir!g  t£:,  8hay you  the  ¢e,rtl.a  fi  .®®#:Tted  t&ee.     ¥ou  ere  S€,

€giv,p¥  the  tieelgn  e"®tlg  ae  lt  appeaF€  elm  each  ¢&g-i?„    Toll  ne  when  ¥eu

have  flrtlch€di  dmri  I  vll&,  @hti.`v For  the  nG#€  ¢&Fd.     #eefty,  herel8  the

fix,St  ff;t!®, #

Tb8  e#&unln€r  then  plGCBd  th®  cagr&  ir]  plfilr!  tii®v  #;r!  the  fi€&k  ln

f'ut.ffiT!t  ®f  the  chlldi,   tis  fu:'ttr,ffi  edge  GTf  the  e&rst  ±r!  h#t#i3*rn`tel  flllGn-

ffiont  With  the  ira¥tl®F  €f  the  tico*.

"S  €®T\tF¢l   €rmup3  ver®  aFfialtni8fy¢#efl  trrf7plF  the  `giv'I£€-F*  V{tsGahaalany

euEjtr8S  onck   the  #F#  t®!t   fry  the  ®&ffi¢  I#gr*6A  €teff  m®ELbe¥e  used   tS  &e!St

€b®  exper&meninl  gaeuH.     i.ittc®  agalT`,   the  Hr¢G®dur®  ca8   tr+  &&ffi±r`ietGT.

the  ffiril5€~&f=`  ¥¢c&feuta¥¥   outstsSt  fct]lc¥ve§~   *`gr  the  ifFi2  tSflt.

TeBt  prgivtE:€€1€  verc  lTtd®pendSfitlF  e€€t±'e£*  &",¥   tealnGbeti   i:¥  Qri

lqi5fa#A  staff  tsSffibep  vlth  prcqloue  ®#peFlcoc®  ±tr  38®rLT¥g  the  arFrj  t$8ti.

¥@3t  BG€.r®3  £,f ±=£  ehlld#es,  expegr&mentrl  ants  €cflt¥®1,  utth  ident&ftylttg

lr!f€p`Frmti®r`   rcarny®tl,   tre#®  prfll®€t   enfi   8Sc>aektl   mir±tFJF.     FVFetiLgtetl  e€¢re8

tr€Fe  ck€trfmlr!ed  fry  the  &uth®F.     A  {§iffeFon€©  8¢cF€  vac  cS8jttilri®ti  ,r¢It

each  €blad   fry  mbtract&.t!#  €be  ppGtii€,teB&  8¢frfv,Fe  fFr€ffi  the  rtiv  B€a¥€.

£:`tr3tolm€fl  8eoF€B  v€ca  aeslyg®ts  8totlStilca]l¥  uclt7g  the  acalFel®  ®f

varienG€  to€haiqu®.
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a   2  x  :i  &"ly`518  tip  v&Flape¢  uns  uned,  te  &nalF8®  tee&  chtr

{S®6  Tnfal®  3}.     The  aritl\y®i®  enmprr®d  rBr®rral   eouFG6  (®xp®rleen¢ral

Terou8  ®rA7ttFT.{1} ,   timed  irereus  u8tlaeed  €xpts"F'®,   and  irttor&€tl®".

ShS  *aap]€  8cffir€8  f€,F+  cack  gFoup  €,r!  haith  &timinl8tffiti¢g±®,   elmed

an#  unt±m®di,  a¥B  lfsteri  3,fi  Tai3l®  1.     T&th®  2  Shetro  thS  Sas!gr]e  asen

and  etentl4Lpf  tleut&blc}t+  ftifi'  soch  #rvaup.

ftyp®th€GiS  a.r`®  8tot®ti  that  ffiFT&`  perfr#mnca  8€€7pec  ylll  tleffi¢ti)trm*c

n#  $1gztlfl€Qnb  fkiirft?gronee  te®tueen  children  ln  the  experlthonqal  group

andi  ltTj  the  tvs  €rm¢rSI  ErthupB.     fie  tt€i  Sfenific8nS  filffsgivens®  #&€

f®undi  a.n  ffii®  ##ffipRri8et!,  E  (2,84}=  .$1,  a.  >   .05,   tlbB  r!tl].  tryaptti®*fig

vac  &eaSptod.

ftyp¢theeiB  €ys  8ttttetl  ehat  #b®Fe  tseul&!  be  r`€i  elgrlfl¢&set  difrfer[enG®

betv®en  ex#apimontal  ar!¢  caetirml  ffFoup8  Sn  the  €iaeti  ir®pcee  tirFtleed

®#Lpr3"fS.    The  "al#ffis  Sf  iiagrlonSS  iri€£icabed  that  a  .1rmifi`e@nt

F81&Sfespchi?  di&®;.  ®#1at   g!®tr€er!  €€ae  grc+upe,  E  {].,8&} = lB.ae,  ;B.   <.®£.

ffiipthex+  a¢Brmrl8¢n  €f  a®l®cteri  grSupr  scone  tr+.gr  the  ue®  ¢f  TtnceylS  hgivz!G.tlgr

#ignlficant  dilfftirenGS  {H:.:`i`j!  SppF€,ace  to,  the  prSfalGffi  Sf  !mltf p]*  ecmpaApiB€ir{ca

reev€tl®al,  that  tihS  ®xp®#1meneaa  group  slid  net  dlffegt  facae  the  &ma  ¢trntpel

g#c.ups  eer!  thiS  fe¢te&`.     Th&r®haF®,   the  ky];:ir€ths$1a  tha&  th¢r®  undrdi

ha  r§®  Blenlfiefat*S  £#ul£f®reee®  betueen  ®#periaer`tr]   .pti  €rntFT¢&  gr®tifie

Sr`  the  timed  vetr"8  rmS±netl  ®%pe"rm  veg  &Gcapt€d.

The  thi`Fdi  &pd  fl"flLl  trypethesLe  etitfaed  that  perr®errmTtc®  Scaere8  vll]L

dsunr!Bt#atS  "  8ignlfiednt  edifrereneG  betwerm  expe#1aental  gr€'up  Qhlldg.en

®n  A  *im®d  €xp¢ou"  &z§ed  d!#pez]ii#emtol  gaeugr  chmdren  er!  thS  uritised
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•jEpe"re.    Upon  lrtve.tlgatic`rt,  thLe  factor yLtlde{!  a  7alu€  that  unl

r`at  €&€nLflcarit,  I  (2,84)=  .78,  2.   >  .8£.     £'c("®q`uent]y,  trypethe8L.

three "e accapted.

Table I

Grt`up  r`'erfcrmarce  £..cores  fc`r  ?'ach  `Tiub|ect  on  the  urT}

Group8

Tlaod  kxp®"re

Untlmed  I,xpcoure

1!  =   15

17

i,\':xperlmentsl

-I
-4

0

z=T±

Cor`tr®]  1                Conttngl  2
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Table  2

S.ample  Mear7s  at3d  Star!dard  Devlatlor`g  of  Each  Group

Groups

fixperiner}tol                    Control  i              Control  2

Timed  Exposure

Untined  Rxp®8ure

M  =  -.33
SD  =   3.50

M  =  -2.2
SD  =  I..37

H=   .87                     H=-.73
Sn =3.74                   sD3 2.91

M=-2.4                     M=  -2.6
SD =l.24                   SD=1.50

ablG  '3

fir*i&1yfie  ®f  Vari&t!cc

19

:jQupee  dr`f
Varla$1{m c!f i:I :`<;3                                         ,I;i'! 5.+:                                    ir'                                         F6`

`,,,iaiurr'

E! etveen`9ifo©ti  v®  untiacd

Her8rml  €!curce
lrTt€¥,&ctlGr)

T€;tal

$65.39       6.7=:

|S.20       <.SS
'!!1       >.%
•7,?        >.0-£,

•if#\`:I    -_    rgrfaiarS

F    --  as
i.I:.`,.,-

F=&
}!#`¥i.

•F=¥
4RE::?3*?

=   ng    =  1£.ae

.$1

RE       =    .?3



ac

Tame  4

Tukey.-  rs!S# Teat  far  fml®eted  fi"up  Henm

¥¢6t  aSatlGtia

9-EL
JREill  E

Tind F*pe~
ixneF1"ontal  v®  bet!trol  I

i±.i_;..i.+SSF  =   ±±£E       =
V 6:!`3|Tf5       VIE

FixperLmem&ahl  v®  Gentmal   3

..3.+#533  - ng

ng   =  -I.7&. p. >  .01

'6§'  p'   }'en

UT!tlnd  Equaur®

&:xpez.1uentrl  ve  denfro1  1

-a.2  +  2.fi    =    #     =     .3®,  p.  >.en
.&n®

ffesparlsentel  vB  #Sr!trel  2

-a.a ±__a.£
.&fl®

=      .6®,  p.   >.01

a

ifeie®u8Blrn

ThiB  BtAafty  evrml#tick  the  ue®fult€eaS  Gf  the  Gmh"b#endall  #em!e!ay-

gr®r-I:®slgiv&  Teat  a@  a  prear®trr  ¢f  lcormlng  defl®Loney.     The  1nv®etifflti#r!

commarod  #Ffr  perf®r:rmr!#e  ®f  ehllfiren  whc7  ue"  enp®rleneittg  Sehe®1

1eemlng  ppefalene  utth  tis  peg.fogrmnc®  cf  children  the,  &cacrdlT`g  to

th®1tr  fro&ch®ma,  d¢as#n.Smt®d  mti®froctrry  lonrmixp  ®kln6.    The

¥aeench  c±f  fty}®  (19ae}   end  *ickterLe  {l¢ffi}   1rdi€ateG  that  the  S#F¥i

+routdi  "li&Emgr  eeed  Blgnffiiew&r!tlF  fflaerlrfumt¢  &bes®  ch:&1#=ren  on

peFde"see.    'Fhia  irftiiestl¢tt  tine  at v8Flrme®  utth  the  eeF11€F  ae*careb

¢f  ifertstim  #en#&1l  tlsas} .     ¥r3  thl.  8ttrty',   the  REF#  itrmB  eselurtiBd  ln

t€rae  tip  lte  &drfllfty  te  dlar®renfiate  €h®  trm  gr¢:±u!:>e  fir  €hlltlz-on

and  recalto  givf  the  Study  i.evealefl  Ghat  the  teat  eoulri  rret  &1e€rirfuneke

the  t`ra  gz'¢u#8  thth erg  mcaetL"m®  dngseae  t!f  8igr!iflenfiee.    The  es8t

cggivl8iie  e=plamtltin  fQrt  et&¢h  ae  o¢curron!€e  le  that  the  p¢pulfLtlon

Sfrodied  differed  frem  the  pogril&tLer!  the  te8t m8  deelm3etl  tr  8trdy.

The REF#  see  gLrLedri&1&gr  18€ended  te  be  &  ueSfizl  aetiltt®ri  te  a  tcet  battery

fSr  the  ®lLnl¢ck  ututry  Sf  poeeLthy  temi8-deasnged  pe€1onte  {Ssmaham  enl+d

#enriall,196S}.    thL1¢  1cam&r!g  dLsoEL®£  ¢hlltlr'ert  cap  eharo  seiae  "ng!

in  eemaet`  uttb  rmch  mtlentr  €peSer  nefrmxp,  far  ea¥ampldi  that  Would  &ffeet

MF#  perfeFmn¢G,  it  eaese  unl£kel]r  that  enciuch  count±mllty  veuld  ed8t

tr  pemal€  1dentif±¢&t&en  try  a  aeRRE"  Beeclttine  tti  frofn-thrmage.

It  ves  dieee"red  ±n  the  ?r'edettt  9fufty  that  th©  perfeFrmtreG cf  th®€e

t:hildr'ca  didi   dip?®gr  ir*  trar'e  wh:1eh  tser®  ftG,t  fathrey  lr!te  ac®€:uni+t  fry

the  St}®Fltrg  eyflten.    ifeSb  frf  th®afi  ny*  ass  q;tialitoblve  ants  #i#i®utt
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t¢  cbj®ctlfy,  yet  c&T}  be  ee€Tt  ln  adopted  etrato€l®e,  froedoa  frc.a

die€rectlbl]1ty,  co.fidenc®,  fc7cu.ed  &ttmtLon  and  ¢€iricontratlor`.

The  utlllty  Gf  the  #Ffi  idrer  &dfllttl.tor.d. a.  a  c¢pylrg  teet vee

&l.a  lrve8tlgated.    A  etrdy  try  fra..®l  {1%9)  had  ou€g®®t®d  th.t  pear

p®Ff¢rraanc¢  on  the  tiFfi  Bight  tie  ..  rchated  tcF  &ri  LneL`11lty  te  reproduc.

the  d®elgm  &e  1\t  L8  related  tQ  p®ar  aencry.     Gr&hom  &r!d  &iendall  {],960?

¢ouriter.d  thle  &rgumertt  ky  pttiritirg  Cut  thot  d®eigT`  difrlen] ty  vee

&ff®®t®d  r`ot  only  ky  paar`  eeceory  but  try  the  c®nrpl®¥Lty  ®f  the  de.1gr!e

&r`d  the  riature  ctf  the  lndlviiiude  t®.ted.    They  further  aBe®rted  that

the  81frioulty  level  Qf  the  te8t  tm®  out!h  thdLt  a  cop)rlri€  t®&t  imuld

be  ec]  eery  &e  tc`  mt®  group  cc`mpari!or`e  unprc.fitlthe  {r#taha8  and

H®r`dal],1960}.    The  ttFr!  u.8  eva]u.ted  aa  to  ltB  ability  tc  dlctir!g`ii.h

€roup8  ®n  I  fli®nory  .nth  oc`p¥1ng  }?ael8.    Ie  tbe  event  the  t®.t  ".  em€

tci  dlecrLmiT`&t.  experimeTtt&18  fror8  cf`rttm*18,   the  feet  va&  fu^*ther`

ef&luated  t¢  tl®ter"1T!®  its t&blllty  to  £1fferontlat¢  the  per.farmanc€

€f  the  experltb®r.tat  group  an  the  menery  pc`rtlcr!  fr€n  the  p®t'fermr7¢e

rtf  the  ®xperl8!ont&l  gr'oup  or!  the  €¢pflng  portlQr.     rna.arch  ae  teat

remlte  ehcu€d  &T`  iriablllty  t®  dl8crLffiln.te  ®Jrp®Flsental  fr'Qca

ccrltrol.,  th.  1&ok  af  31givlric8T.€  flridittg.  coBparlng  the  e*p®rlner}tal

group  perfrraenc®  or`  the  turi  aflmlnletratlon  proQechiree  VA8  lncorl.e-

quontlal.     r`:v®r`  thc!ngh  the  &tu,rty  did  flr`d   that  &Gn®  group8  did

eigTtlflc.ntl}  better  a-rl  ¢r`e  t®et  &dulriietr&tlan  than  they  did  tin

the  c`th®r,  the #F#  ve®  u"a.nle  tf`  -1grlfi,cantly  define  the  1Hpr3.t&tlt

group8,  erperlmeritrl  vereu.  contr®la.     ho:ucb  r`eoultr  are  Ln  agr®eueTit

utth  the  pnedlctl¢rl®  fir  Gmhan  and  I.:on®all   (]960}.

Th  ouB!mny,   the  frollavlng  car€1uclaT!e  znny  b®  draim  frofl  thl8

•tudy I

1.    The  givL#B  dcc`¢e  nat  .e.ra  to  be  a  rchiabl®  Fe.cap€b  lnBtrunont

for  thG  etudy  c.,'f  &e&mlng  `iL.cirtl®r.  L®  chlldrcri  and  hat

que.tlar!ath® u.€fuln®I8  18  a  te&t  intt®ry  fc.r  the

€11r`1t!a]   etrdy  of  lenmln€  die&tz]eed  children.

2.     The  FT?.`i;7  t±®ee  nat  €dl8  1r!  taeefLnti€ee  wheri  ib  i8  admLnla-

t€r®d  &e  a  cQFiylt?g  techrlque.

3.     i7`enft)raeana®  Ci8  the  tlaed.  .dutT!18trA¢1tir!  efl€med  unr.]et®d

€c  pt!.~rc.rrmric®  fir!  tba  ur!tlaet?.  admlrtletmtlon.

?-`or  rtiture  &trdy  c`-f  lenrr!1r`€  t2imEL®d  chiltiren,  1t  i.  ®u€geeted

that  re8car€h  f¢ou.  cri  &E-e&8  ¢f qu.11trtlv®  dlff€ren€o  Ouch  a.

•trAteg®ng  end  perec;,nel  attrltht€£,1.€.  cc-'nflden€e,  Sedr-eeteett,

&L3£lity  tc  €®ticontraLte,  ar)d  the  like.

3.+*1nell3,  the  rSutilts  ¢f  thle  .turfty  .pp€&r®d  tf,i  Bh®y  tbet  the

tiiff®renc®e   ke€tve®ri  thin,imal  l`r4Ln  dyefunctl¢b  .ltd  1®erplT!€  ?J8fl€1coey'

Br¢  ec   8utstl®  89  tc'   lsB  unit®t®ate{3   bpr   'th®  pr®B®r€  €maha@  e7t€!  Eendall

quantitrtLvey  8c¢r].ttF  ayet®m.
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HeaeIT-Far-fuelmE  ¥ccrlr`a  17pat"ctiaTi&

G3.ah&zB  .nd  #ondall  (1960)   ®c¢red  MgrD  te.t  reoultr  &ecordlng  to

the  femovlng  lr`.t"ctlone3

Tb®  total  8eere  art  the  toot  le  the  eum ¢f

ecoree  for  each  d.81giv.    The  Score  r®r  eseh

&®81gri  Le  d®terrfuned   dy  the  number  artd  klr!d  af

®r!.ore  md®,  co  that  the  hlchor  the  .actre,  the

pesrer  the  perfarmartc®.     A  .cc+r®  cf  0  lG  glvon

to  a  aetl.raetony  I.eprtichletLcrr]  ®r  te  an  oulttod

or  lTt®timp]et®  re\pre€u®tLon,  a  .core  ®f  1  1.

given  ithen  aer®  thori  tiffi  coolly  ldontiflathe

®rrere  ftre  nad®  txit  the  €emarel  coriflguratl®n

ar €®etalt  le  r®telned,  a  8ccre cf  2  whoa  the

FeprochiatletT!  de®e  rtc.t  .&tl®fy  the  etw®  crLtoT.18

{ither®  the  general  ceriflgr&ratL®z!  hn8  t:eon  laet) ,

&Tid  a  Boor.®  cf  3  theo  the  rlgiiro  le  reverend  ar

rct&ted.    Illcetmtlve  canplee  €everlng  the

ue8t  com¢n  r.pradrfct±or!e  af  each  dcelgiv  are

Bhe`m  lr!  the  appendix  {reTleed  mmial}   ...

It  chculd  tie  eaphai818®d  ngaln  that  the  veLght

gLTon  to  diff®rmt  type.  of  erroae  tJ88  ae&1en®d

®ri  e7}  eapLrlctl  beele.    t;rlerttotl®b  ®rnere

`.ez`e  tuer®  frLequeTit  in  the  tsmlr`-doneged  $8  and,

con.equentry,  vere pcockLsed  r'tl.tlvelF hcatllsr.

Slutlar]y,  &ppmxlutt.ly  &e  mary  cente+ol  t%

®ritt®d  ®r  f&11ed  to  conplet®  d®elgne  Ae  did

bmln-dl.c`rd®red  #e.    A`or  thi&  relecr.,  nc

pen&1try  18  €lvon  far  lncQxpl®te  er  fcrg¢,tten

a..18rte  ...

The  &beve  .®GrLp~€  aeth®d  glee.  a  rev  .core

on  the  test.    It  le  &1.®  po..1bl®  to  ®bt.1n  a

e®or®  {Blffur®rice  Score)   for  &n  f  which  etetl.-

tlctlly  contr€'l.  far  the  ®ffect®  or chronolagicch

ego  .nd  ur!cetn&lary  levch.    Thle  la  derl.  try  caloul&tlr.g

ttt®  dlffereoc®  b®twe®r!  &r!  £.e  fjbtalned  r.*  score

&T!d  the  .core  which ve`ild  ho  predlcteti  far  him

tin  the  ha.1e  ®f  the  coltlple  r®gF®.eton  c:f

chron®lo81®&1  nee  &t!d  vaclbulary  ¢n  teat  &cor®.

€crivenlet9,t  t.the.  far  ®htelnlng  predloted  8¢¢,rae

&r®  €1vort  ln  the  appentlix  {r®vleed  maeual}   .„

2?


