
407290

A  Validity  Study  of  the  North  Caroli.na
!i

Psychoeducatl.anal   Screening  Test

A  Thesis

Presented  to

The  Faculty  of  the  Department  of  Psychology

Appalachian  State  University

In   Parti.al   Fulfillment

of  the  Requirements   for  the  Degree

Master  of  Arts

by

Ralph  W.   G#rell

May,    1978

I'IBREY
"alaohla.n  State  University

Boone,.  North  Carolina

thch-MS

:(7D:-d
.AVOLe

7fu
47a.p



A  Validity  Study  of  the  North  Carolina

Psychoeducational   Screeni.ng  Test

by

Ralph   W.   Gorrell

Approved  dy:

/u- € uJof`-_
Professor  of  Psychology



hb[r

Table  of  Contents

Esp
Acknowledgements........................iv

Abstract.............................v

I ntroducti on ..........................            1

Method .............................          16

Resul ts    ............................         20

Di scuss i on ...........................         27

Reference   Notes   .........................         43

References...........................44

Appendix   A ...........................         52

Appendix   8 ...........................         63



iv

Acknowl edgements

I  am  greatly  indebted  to  innumerable  persons  for  their

support  and  cooperati.on  while   I  was   completing  ny  thesis.      I

fu    would   li.ke   to   single  out  a   few  for  special   thanks.

Above  all   I   want  to   thank  ny  wi.fe,   Mi.ssi.e,   who  provi.ded   the

encouragement  and  faith  needed  to  finish  'this  work.

My  deep  appreciati.on  goes   to  the  staff  of  the  Boone,   N.C.,

Developmental   Evaluation   Center,   i.ts   director,   Bill   Elmore,   and

especially  to  the  members   of  the  screening   team:     Carolyn  Hall,

Sue  Terrant,   Saundi   Mercier,   Barbara  Lawton,   Linda  Brandt,   and

Barbara   Fish.     Their  support  and  assistance   in  the  planni.ng  and

data  gathering  made  thi.s  project  possible.      In  addition   I  am

grateful   to  Jim  Frazier,   coordinator  of  the  Statewide  Preki.nder-

garten  Screening  Program  for  his  support  of  thi.s  1.ndependent

research  on  a   program  he  was  deeply  committed  to.

I   also  wish   to   thank  Hank  Schneider  and   Bob  MCDonald   for

their  help  in  the  computer  analysis  of  the  data.     Hank,   in

particular,   provided  guidance  throughout  this  project.

Finally,   ny  thanks   go  to  Marty  Byrd  whose  professional

and  experienced  typi.ng  made  this   stage  of  the  work  1.ncalculably

easier,



Abstract

This  paper  reports   the  results  of  a  concurrent  vali.dity

stu.dy  of   the   North   Carolina   Psychoeducati.onal   Screeni.ng   Test

(PET)   using   the  Mccarthy   Scales   of   Chl.1dren's   Abili.ties   and   the

Auditory   Reception   subtest  of  the   Illinois   Test  of  Psycholingui.stic

Abi.lities   as   cri.teri.on  tests.     Sixty-five  4-year-old  children

falling   into   three  categories   -delayed,   average,   and  advanced

development  -were   tested.     The  results   are  analyzed  with   traditional

validity   techniques   of  correlation  and  multiple   regression  which  .

indicate  that  parts  of  the  PET  do  not  contri.bute  to  its  overall

validity  although   thi.s   overall   vali.di.ty   is  wi.thin  acceptable

li`mi.ts   (Pearson   r   =   .78).      The   PET   is   also   analyzed   using   screening

test  decision-maki.ng   processes.      This   analysi.s   shows   that   the   PET

has  a  very   low  under-referral   rate   (3.1   percent)   but  a   hi.gh  overre-

ferral      rate   (35.3   percent).     The   predicti.ve   power  of  the  PET  I.s

evaluated  in  light  of  the  effects  of  varyi.ng  prevalence  rates.     The

PET  is   compared   to   several   other  screening   tests.     The   PET  was   a

part  of  the  North  Caroli.na  Statewide  Prekindergarten  Screening

Program   (SPSP)   for  4-year-old   chi.ldren.      This   program   is

bri.efly  descri.bed  and  the  implicati.ons   of  the  results  of  thi.s   study

for  the  SPSP  are  discussed.     Suggestions   for  changes   in   the  PET  to

improve   its   performance   in   screening  are  presented.     The  historical

background   and   defi.nitions   of  screening,   along  with   l.ssues   which

underscore   the   importance  of  evaluati.on  of  screening   programs,

are  briefly  discussed.



Introduction

Screening  for  developmental   problems   in  children  1.s  on   the

ri.se  in  popularity.     The  purpose  of  this   paper  is   to  examine  the

validity  of  one  particular  screeni.ng  1.nstrument  -the  North  Carolina

Psychoeducational   Screening  Test   (PET)   -from  a   technical   stand-

point.     In  order  to  help  the  reader  understand  how  this   investl.gati.on

fits   i.nto  an  overall   evaluation  of  a  screening  program,   a  bri.ef

historical   background  of  the  development  of  screening  i.s  presented

prior  to  the  actual   statement  of  the  problem  under  investigation  i.n

thl.s  study.

The  concept  of  mass  screening  is  not  new.     It  traces  its  roots

back  to  public  health  efforts   to  control   communicable  and  parasi.tical

di.seases,   such   as  malaria,   tuberculosi.s   and  syphilis.     The  U.S.

Marl.time  Quaranti.ne  Service  routl.nely  screened  several   thousand

newly-arri.ved   immigrants   i.n  just  a  few  hours   i.n  pre-World  War  I

days   (Smi.1lie,1952).      It  was   natural   to  extend  screening   to  chronic,

non-conrmunicable  diseases,   such  as   heart  di.sease  and  cancer,   as

these  diseases  became  the  chief  sources  of  mortality  and  morbidi.ty  in

the  more  developed  countri.es  of  the  world.     Included  in  the  li.st  of

chronic  di.seases   for  which  screening   has   been   suggested   is  mental

I.llness   (Cormi.ssion   on   Chroni.c   Illness,1957;   Wilson   and  Jungner,

968) .

Pediatricians   i.n  the  developed  countries   have  also  moved  more

towards  dealing  wi.th  chronic  diseases  rather  than  infectious  di.seases.
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Frankenburg   (1970)   descri.bes  the  changes   in  pediatri.cs  as   "shifts  of

focus  from  diagnosis  and  treatment  of  di.sease  to  earli.er  recognition

and  prevention  of  illness.   or  mai.ntenance  of  health."     Pedi.atricians

have  become  more  and  more  aware  that  vari.ous  difficulties   in

intellectual ,   psychomotor,   socio-emotional ,   and  behavior  development  -

all   broadly  covered  under  the  label   developmental   diffi.culties  -affect

large   numbers   of  children   (Bakwi.n   and   Bakwi.n,   1972;   Frankenburg   and

Dodds,   1967;   Knobloch   and   Pasamanick,   1974;   Knobloch,   Pasamanick   and

Sherard,1966;   North,1974b).      Gi.ven   the  medi.cal   background  of  the

concept  of  screeni.ng,   it  was   logical   that  as  pediatri.cians  become

more  concerned  wi.th  optimal   child  development  they  should  adopt  the

screening  concept  for  use  in  the  earl.v  1.denti.fication  of  childhood

developmental   problems.

The  medical   background  of  screening  gives  many  definitions   of

screening  an  orientation  towards  detection  of  disease.     Smilli.e   (1952)

defi.ned  screening  as   ''an  attempt,   by  mass  methods,   to  uti.1i.ze  a

series  of  cli.ni.cal   di.agnostic  procedures  in  early  detection  of  chronic

disease."     The   Commission  on   Chronic   Illness   (1957)   decided   screening

was   "the  presumptive  identification  of  unrecogni.zed  disease  or  defect

dy  the  application  of  tests,   examinations,   or  other  procedures  which

can  be  applied  rapidly."     This   last  definition  was  adopted  by  the

World  Health  Organizati.on   (Wilson   and  Jungner,1968)   and   is   still

accepted  in  recent  and  authoritati.ve  medi.cal   literature   (Frankenburg

and  Camp,1975).     Pedi.atricians   have  appli.ed  the  disease-oriented

definition  of  screening  essentially  unchanged  to  screening  for

developmental   problems   (Frankenburg   and   Camp,1975).
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Lessler   (1972)   reviews  several   definitions  of  screening.     He

suggests  one  which  describes  more  completely  the  1.ncrease  in  scope

and  changes   in  emphasis  which  need  to  be. made  if  screening   i.s   to  move

away  from  a  strictly  medical-disease  orientation  to  a  broader

application  in   identifying  developmental   problems.     Thl.s   is   important

in  screening  for  problems  such  as  mental   retardation,   learni.ng  dis-

abilities,   and  socio-emotional   and  behavioral   di.sorders,  whl.ch  are

less  susceptible  to  analysis   in  the  medical   model.     Accordingly,

this  l.nvestigator  adopts  his  defi.nition  for  use  in  this  study:

Screening  is   the  acquiring  of  preliminary  information
about  characteristi.cs  which  may  be  significant  to  the
health,   education,   or  well-being  of  the  1.ndividual   and
which  are  relevant  to  his  life  tasks.     The  means  of
data  collection  must  be  appropri.ate  and  reasonable  with
regard  to  the  economics  of  ti.me,   money,   and  resources
for  dealing  wl.th   large  numbers  of  persons   (Lessler,   1972)

Essential  characteristics  of  screening  are  its  efficient,  economical

application  to  large  populati.on  groups,  and  its  tentativeness   (the

need  for  confirmation  through  further  testing  is  essential   before  a

final   decision  can  be  made).

Lessler   (1972)   also  points  out  the  difference  between  screening

and  a  screening  program.     The  former  1.s  merely  the  act  of  obtaining

information  through  tests  or  other  procedures  with  regard  to

identifying  problems  or  deviations.     The  latter  encompasses  screening

and,   in  addition,   provides  follow-up  and  treatment  for  those  who

have  been  identified  as  needi.ng   it.
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The  increasing  populari.ty  of  developmental   screeni.ng   1.s  attested

to  by  the  various   recent  symposia   (Cutti.ng,   Haynes,   Bird,   Rubin,   West,

and   Felch,   1970;   North,   1974a)   and  government  sponsored  conferences

(Meier,1973;   Oglesdy  and  Sterli.ng,1970).      Federal   government   in-

volvement  in  developmental   screeni.ng  was   begun  through   its   pre-school

educational   program  -  Headstart.     The  Early  and  Peri.odic  Screening,

Diagnosis   and  Treatment-Program   (EPSDT)   was   the  first  complete  ex-

pressi.on  of  the  Federal   government's   i.nterest  in  developmental

screening.     Some  type  of  developmental   screening  may  also  be   incor-

porated  into  Federal   efforts   to  provide  a  comprehensive  health  mai.n-

tenance  plan  for  all   citizens.

The  North   Caroli.na  State  Government  has   also  begun  to   show  an

interest  in  developmental   screening.     The  legi.slature  of  the  State  of

North  Carolina  established  the  Statewide  Pre-Kindergarten  Screening

Program   (SPSP)   in   1975  to   help  children   and   their  families  while  the

children  are  in  the  formati.ve  stages  of  development.     The  goals  of

the  SPSP   i.nclude:

...profiling  the  health,   psychoeducational,   and
social/emotional   status  of  every  child,   based  on
screening  i.nformati.on;   i.nitiating  wi.th  the  child's
parents  constructi.ve  action  based  upon  the  develop-
mental   plan;   facilitating  implementation  of  parental
plans  for  benefitting  their  child;   and  monitoring

#::€a:h;1 :::e#:in::eR:i:::::  8:::::::n:: , t#t:e¥j: °P-

The  North  Carolina  SPSP  was   designed   to  be  applied  to  all

four-year-olds   in  the  state  in  two  separate  phases.     The  initial

phase  of  screening  consl.sted  of :     a  parent  questionnaire  completed
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through  an   interview  with  screening  personnel;   a  brief  hearing

test  using  a  screening  audi.ometer;   a  vision  test  using  the

Snellen  E  or  a  picture/symbol   chart;   the  Bean  Bucket  Game,   designed

to  assess  emoti.onal   status;   and  the  North  Caroli.na  Psychoeducational

Screening  Test   (PET).

The  PET  focuses  on  seven  different  areas  of  functi.oni.ng:

gross  motor,   visual   memory,   auditory  memory,   auditory  perception,

visual-motor  integration,   concept  development,   and   language

development.     There  are  seven  different  scales  on  the  PET,   one  for

each  area  being  evaluated.     The  PET  is   a  screening,   not  diagnostic

test,   but  it  does  attempt  to  identify  both  advances  and  delays  in

the  child's  development  in  all   of  the  areas   listed  above  except  gross

motor   (where  only  delays  are   identified)   (Divi.sion  of  Health

Services,   Note   I).     Refer  to  Appendix  A  for  a  copy  of  the  PET

protocol .

The  second  phase  of  the  screening  procedure  entailed  several

different  options.     A  child  who  failed  vl.sion  or  hearing   tests   in

Phase  I  was  rescreened  either  by  SPSP  personnel   or  through  referral

to  a  local   health  department  or  physi.cian.     Socio-emotional   or

behavioral   problems  were  referred  to  appropri.ate  resources  wi.th

bri.ef  counseling  by  SPSP  personnel   if  needed  to  assure  conti.nuity

of  professional   care.     However,   the  largest  acti.vity  in  the  second

phase  of  screening  was  administration  of  the  Mccarthy  Scales  of

Children's   Abili.ties   (MSCA)   (Mccarthy,1972)   to   children  who   scored

as  advanced  or  delayed  on   the  PET.      Under  SPSP   procedures   in
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effect  at  that  time,   if  two  or  more  of  the  seven  areas  examined

by  the  PET  were  scored  as  delayed  or  advanced   (based  on  pal.nt  scores

totaled  withl.n  each  scale),   the  child  was  referred  for  i.ndi.vidual

psychological   testing  with   the  MSCA.      The  Divi.si.on  of  Health

Services   (DHS)   established  cut-off  poi.nts  of  1.2  standard  devi.ati.ons

above  or  below  the  mean  on  the  MSCA  for  further  referral,   e.g.,   to  a

Developmental   Evaluation  Center,   or  intervention  because  of  delayed

or  advanced  development,   respectl.vely   (DHS,   Note   2).

As  wi.th  most  developmental   tests,   the  PET  was  constructed  by

selecting  1.tens  from  several   other  previously  standardized  tests

(Santa  Clara  Developmental   Inventory,   Stan ford-Bi.net  Intelli.gence

Scale,   Denver  Developmental   Screening  Test,   Developmental   Test  of

Vl.sual   Motor   Integration)   (Zinn,   Note  4).      By  combini.ng   and   revi.sing

slightly  test  1.terns  which  were  1.ndicative  of  normal   four-year-olds'

functionl.ng   1.n   the  original   standardl.zati.ons.   the  PET  was   formed.

Although  thi.s  i.s  a  good  method  of  exploratory  test  construction,   it  is

necessary  to  follow-up  with  thorough  empi.ri.Gal   studi.es  of  the  new

instrument  in  order  to  be  certain  i.t  performs  as  expected.

A  necessary,   but  not  suffi.cient,  conditi.on  for  the  success  of

a  screening  program  1.s  an  accurate  and  effl.cient  screening  instrument.

The  screening  instrument  must  be  able  to  separate  those  who  need  to

be  referred  for  further  testing   (positive  cases)  from  those  who  do  not

need  follow-up   (negative  cases).     This   is  a  basic  consi.derati.on

pertaining  to  the  screenl.ng  procedure  1.tself .     A  screeni.ng  procedure

which  cannot  successfully  discrimi.nate  these  two  groups  may  waste

li.mited  resources  following  up  unnecessary  cases,  or  conversely  may
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fail   to  select  those  persons  who  are  most  in  need  of  more  detai.led

exami.nation  at  the  cost  of  their  continued  optimal   functioning   in

soci.ety.     Certainly  determinati.on  of  the  acceptable  social   costs  of

either  of  these  errors  is  a  public  polity  decisi.on  rather  than  a

scientific  one.     However,   the   informati.on  needed  to  make  such  a

decision  can  only  be  found  by  scientifi.c  testi.ng  of  screening  pro-

cedures  according  to  established  standards   for  developmental   screeni.ng

tests.     Other  researchers   (Frankenburg  and  Camp,1975;   Lessler,1972;

MCKeown   and   Knox,   1968;   Meier,   1973)   have   remarked   on   the   general

scarcity  of  information  concerning  the  validity  and  other  technical

properties  of  the  instruments  used  in  developmental   screening.

Pilot  studies   conducted  on  the  PET  were  used  to  determine  age

norms,   stability,   inter-observer  reli.ability,   and  vali.dity   (Zinn,

Note  4).     These  studies,   while  necessary  and  valuable  to  the

construction  of  a  new  instrument,   need  further  replication  and

extension.     Two  areas   in   Zinn's   studies  which   show  the  most  need

for  further  work  are  validity  and  age  norms.

The  remai.nder  of  this   paper  will   examine  the  vali.dity  of  the

PET.     First,   I  will   briefly  summarize  Zinn's   validity  study   (Note  4)

of  the  PET,   and  point  out  reasons  wdy  further  study  is   necessary.

Then  a  new  study  of  the  PET's   validity  will   be  presented,   followed

dy  a  dl.scussion  of  some  of  the  issues   involved   in  validation  of

developmental   screening  instruments.

Zinn   (Note  4)   tested  the  concurrent  validity  of  the  language

scale  of  the  PET  using  two  criterion  tests,   the  Peabody  Picture
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Vocabulary  Test   (PPVT)   and   the  Test  of  Basic   Experiences   (T0BE).

The  subjects  in  this  study  were  25  children  whose  background

characteristics  and  scores  on  the  Denver  Developmental   Screeni.ng

Test  or  the  Home   Information  Scale  placed  them  1.n  a   high  ri.sk  cate-

gory  for  developmental   delays   in  cogniti.ve  and  language  functi.oning.

These  children  were  enrolled  in  a  federally-funded  pre-kl.ndergarten

enrichment  program  designed  to  increase  preschool   readi.ness  skills,

especially  language  skills.     The  two  criterion  tests  were  given

approximately  three  months  prior  to  the  PET.     The  results  were

evaluated  using  a  2  X  2  frequeney  table  to  separate  the  four  possi.ble

outcome  combinations   (delay/normal)   for  each  PET  language  scale  -

criterion  test  pair.     A  chi-square  test  appll.ed  to  the  frequeney

tables   showed   that  PPVT-PET  language  scale  correspondences   I.n

classification  differed  significantly  from  what  would  have  occurred

by  chance.     A  similar  test  appli.ed   to  T0BE-PET  language  scale

correspondences  showed  that  they  did  not  differ  significantly  from

what  would  be  expected  in  a  random  di-stribution  of  test  scores.

Zinn  concluded  from  his   study  that  the  PET  language  scale  1.s   valid.

However,   a  more  cautious   conclusion  about  the  PET's   vali.dity  would

seem  to  be  called  for.

Limiti.ng  examination  to  the  results  of  the  PET  language  scale

validity,   the  evidence  is   inconclusive,   since  of  the  two  criterion

tests,   only  one   (PPVT)   produced  a  statisti.cally  significant

relationship.     Despite  Z1.nn's  assertion  to  the  contrary  one  result

which  supported  the  PET  language  scale  validity  and  another  which
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rejected  it  do  not  provide  convincing  evl.dence  that  the  PET

language  scale  is   valid.

There  are  also  several   methodologi.cal   problems  which   ll.mit

this  study's  usefulness   in  determining  the  validi.ty  of  the  PET.

There  was  a  relatively  long  interval   of  three  months  between

initial   testing  wi.th  the  criterion  instruments  and  later  adminis-

tration  of  the  PET.     As   Zinn  acknowledged,   the  children  were   in  a

language  enrichment  program  designed  to  accelerate  cognitive,

especially   language,   development  during  this   i.nterval.     The  change

1.n   levels  of  language  development  caused  by  the  passage  of  ti.me  and

by  this   interventi.on  program  may  have  reduced  the  degree  of  cor-

respondence  between  the  earlier  and  later  test  scores,  obscuring  a

clear  picture  of  the  PET's  validity.

Another  important  methodologi.cal   factor  to  consider  in

evaluating  Zinn's  study  is   the  situation   in  which   the  PET  was

validated.     Rather  than  a  wide  variety  of  situations  as  recommended

by  the  American   Psychological   Association   (APA)   in   its  manual   on

test  standards   (1974),   only  a  relatively  small   number  of  children

(25)   wi.th   si.milar  backgrounds   (disadvantaged,   high-risk)   in  one  day

care  center  were  used  as  a  validation  sample.     The  fact  that  this

sample  is  not  representative  of  the  entire  range  of  children  seen  by

the  screening  program  reduces   the  confidence  with  whi.ch  the  validity

data  can  be  generalized  to  the  entire  population  of  four-year-olds.

The  small   number  of  subjects  and  the  restrictions  placed  on  their

selection  should  prompt  us   to  use  even  greater  cauti.on   in  our
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interpretati.on  of  the  results   (APA,1974).      In  some  cases   the  APA

recommends   collecting   local   validity  data   as  a  guide  to  clini.cally

relevant  referrals   based  on  a  test  procedure   (1974).

Perhaps   the  most  I.mportant  reason  for  further  vali.dati.on  studi.es

of  the  PET  was   that  only  one  part  of  the  PET  was  studi.ed  for  its

vali.dity  -the   language  development  scale.     No   1.nformati.on  on   the

validi.ty  of  the  other  six  scales  was  reported.     As  described  above,

a  child  was   referred  to  Phase   11   of  screening   1.f  he  scored   in  the

delayed   (or  advanced)   range  on  two  or  more  of  the  seven  scales   of

the  PET.     Yet  vall.di.ty   informatl.on   1.s   available  on  only  one  of   the

seven  scales.     The  APA  recommends   as   essential   that   "statements

about  validity  should  refer  to  the  validity  of  parti.cular  inter-

pretati.ons  or  of  particular  types  of  decisi.ons .... Any  study  of  test

validi.ty  l.s  pertinent  to  only  a  few  of  the  possi.ble  uses  of  or

inferences   from  the  test  scores"   (1974).     Thus   the  actual   decl.si.on-

making   process   used   in  SPSP   has   not  been   vali.dated.

It  must  be  pol.nted  out  that  the  PET  has  been  frequently  revised

even  while  being   used.     Many  of  these  changes  were  ml.nor,   but  some,

such  as   the  addition  of  supplemental   items  to  test  for  advanced

development,   were  made  after  the  studi.es   (Zi.nn,   Note  4)   on   the  PET

had  been   completed  and  appear  to   be  significant.      The  APA  recommends

that  after  any  changes   l.n  a  test.   new  studies  be  carried  out  to

revalidate  the  revised  test   (1974).     Certainly   the  PET  needs   new

vali.dation  studi.es  after  having  a  new  section  added  to   it.

Finally,   it  should  be  noted  that  although  the  chi-square

statisti.c  I.s  a   useful   one   1.n  evaluating  screening  procedures   (Thorner
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and   Remein,1961),   a  more  complete   statistical   treatment  would

help   in  determining   the  validity  of  the  PET  l.n  compari.son  with

other  diagnostic  and  screeni.ng  tests.     Additional   statistics,   such

as  Pearson  correlation  coefficients,  multiple  regression  procedures,

sensitivity  and  specificity   (Thorner  and  Remein.1961),   predi.cti.ve

effici.ency   (Meehl   and  Rosen,1955),   and  the  false  positive  and  false

negative  rates,  would  provide  more  1.nformation  and  facilitate

evaluation  of  the  PET  i.n  relation  to  other  instruments.

The  appropri.ate  choi.ce  of  criterion  instruments  1.s  essential   if

the  data  obtained   in  a  vali.dity  study  are  to  be  meaningful.     The  APA

recommends  that  the  criterion  be  chosen  with  reference  to  the

problem  being  studied   (1974).     Since   the  Mccarthy  Scales   of  Chi.1dren's

Abilities   (MSCA)  were  used  to  exami.ne  children   referred  on  the

basis  of  screening  by  the  PET,   they  offer  the  most  relevant  and

practical   criteria.     The  MSCA  is   a   series  of  individually  adminl.s-

tered  mental   and  motor  scales  designed  to  assess   the  developmental

level   of  children  aged  21/2  to  81/2  in  a  variety  of  areas.     The

MSCA  provides   standard  scores  on  six  scales:     verbal,   perceptual-

performance,   quantitative,   general   cognitive,   memory,   and  motor.

These  six  scales  are  made  up  of  18  short  subtests,   grouped   1.n

various  ways   to  form  each  scale   (Mccarthy,1972).

The  APA  also  stipulates   that  a  criterion  instrument  must  be

vali.d  if  the  validity  of  another  scale  is  to  be  determined  against

it   (1974).      Exaini.ning   the   literature  on   the  MSCA,   there   is   some

evidence  of  its   validity.     Kaufman  and  Kaufman   (1974)   tested   the
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discriminatory  power  of  the  MSCA  on  a  group  of  22  five-   to  ni.ne-

year-old  children  with  diagnosed  ml.ni.mal   brain  dysfunction  and  a

contrasting  group  of  normals  matched  on  sex,   race,   age,   occupation

of  father,   and  word  knowledge  subtest  score  of  the  MSCA.     They

found  signifl.cant  differences   in  favor  of  the  normal   children  on   12

of  the  19  subtests;   these  subtests  fell  mostly  i.n  the  quantitative

•    (Q),   perceptual-performance   (P),   and  memory   (Mem)   scales.      MSCA   Gen-

eral   Cognitive   Index   (GCI)   scores  were  better  indicators  of  low

school   achievement  than  WISC  or  Stan ford-Binet   IQ   scores.      Kaufman

(1973b)   reported  on  the  correlation  of  MSCA  scores  with  first  grade

Metropolitan  Achievement  Test  scores   (given  four  months   later)   for

31   six-year-olds.     He  found  significant  correlati.ons  between  GCI,

P,   and  Q  scales   and  achl.evement  test  scores.     The  MSCA  was   superior
I

to  the  WPPSI   and  equal   to  the  Stan ford-Binet  in  ove'`rall   level   of

si.gni.ficant  correlati.ons.     Mccarthy   (1972)   reports  on  concurrent

validity  using  the  sane  sample  of  children.     The  GCI  was   correlated

.71   with  WPPSI   IQ  and   .81   with  Stan ford-Bl.net   IQ.      In   another  study

of  concurrent  validity  Davis   and   Rowland   (1974)   used  a  wider  age

range   (2   1/2   to  81/2)   of  chi.1dren   (N  =   33)   than  Mccarthy  and

found  higher  or  equal   correlation  between  the  MCSA  GCI   and  Stan ford-

Bl.net   IQ   (using  both   1960  and   1972  norms)   than  were   reported   in

the   MSCA  manual .

In  additi.on  to  having  a  significant  posi.tive  relationship  to

other  well-known  tests,   our  criterion  test  must  measure  the  same

constructs  whl.ch  the  new  test  -   the  PET  -  proposes   to  measure  in
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order  that  a  valid  comparison  can  be  made  between  the  two  tests

(APA,1974).     Mccarthy   (1972)   reports   that  the  six  scales  of  the

MSCA  were  devl.sed  with  the  help  of  a  factor  analysis   to  determine

the  di.fferent  abiliti.es   tested  by  th  MSCA.     Kaufman  and  Hollenbeck

(1973)   report  the  results  of  this  factor  analysis  using  373  children

at  three  age  levels   (three,   five,   seven)   from  the  standardization

sample.     They  found  three  mai.n  factors  which  appeared  at  all   ages:

a  general   cognitive  factor  whi.ch  accounted  for  31-45  percent  of

variance  in  test  scores;   a  memory  factor  which  accounted  for  16-23

percent  of  the  variance;   and  a  motor  factor  which  accounted  for

9-14  percent  of  the  variance.     Three  other  fac'tors  were  found  to

change  in   importance  dependl.ng  on  the  age  of  the  child.     A  verbal

factor  was  found  for  ages  three  and  seven,   but  these  tasks   loaded

on  the  memory  factor  at  age  fl.ve.     A  quantitative  factor  was  evident   '

at  age  five,   and  a  nonverbal,   perceptual-performance  factor  was

found  at  ages   three  and  seven.     The  authors   compared  these  si.x

factors   to  factors  found  on  the  Stan ford-Binet,   WISC,  WPPSI,   and

Merrill-Palmer  Scale  of  Mental   Tests.     They  concluded  that  the  MSCA

factors  are  similar  to  those  of  other  tests,   but  more  inclusive

than  those  of  any  one  of  the  other  tests.

In  a  second  factor  analytic  study  Kaufman   (1975)   used  the

entire  standardization  sample  of  1032  children  dl.vided  into  five

age  groups   (21/2,   3-31/2,   4-41/2,   5-51/2,   61/2-71/2-81/2).

He  found  verbal,  motor.   general   cognitive,   and  memory  factors  at

all   age  levels.     A  perceptual-performance  factor  was  found  in  all   but
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the  youngest  age  group.     Additional   factors  which  vari.ed  by  age

group  were  drawl.ng.   semanti.c  memory,   quantitative,   and   reasonl.ng.

Kaufman  and  Dl.cuio   (1975)   used   separate   factor  analyses   on  a   group

of  688  white  children  and  a   group  of   124  black  chi.ldren   ranging   i.n

ages   from  3  to  7   1/2  years  who  were  drawn  from  the  standardi.zati.on

sample.     They  found  verbal,   perceptual-performance,   and  motor

factors   for  both  white  and  black  chl.ldren.     The  black  children  also

showed  an  additi.onal   memory  factor.

In  another  paper  which   showed   the  relationship  of  the  MSCA   to

a  set  of  psychological   constructs,   Kaufman   (1973a)   analyzed   the

tasks  of  the  MSCA  l.nto  Gui.1ford's   structure  of  intellect  model,   and

compared  the  operati.ons,   contents,   and  products  obtained  by  analysi.s

of  the  MSCA  with   those  found  on   the  WISC,   WPPSI,   and  Stan ford-Bi.net.

He  found  general   si.ml.larity  between   the  elements  of  Guilford's

model   uti.1ized  by  each   test.

These   studi.es   (Kaufman,    1973a,   1975;   Kaufman   and   Dicuio,   1975;

Kaufman  and  Hollenbeck,1973)   support  the  empirl.Gal   and   theoretical

construct  validity  of  the  MSCA  as   compared  to  more  well-established

intelligence  tests.     Other  revi.ewers   (Krichev.1974)   have  remarked

on   the  paucity  of  validity  data  available  on  the  MSCA.     The  one  cause

for  caution   is   the  low  number  of  children  tested,   never  more  than

forty  except  in   Kaufman's   large  factor  analytl.c  studi.es.     However,

no  study  found  a   lack  of  vall.di.ty  despi.te  the  use  of  a  wi.de  range

of  analyses  and  comparisons.     The  evidence  avai.1able  at  thi.s

poi.nt,   although  not  conclusive,   supports   the  hypothesi.s   that  the

MSCA  has   the  vall.dity  necessary  for  use  as  a  criterion   instrument.
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In  comparing  the  seven  abilities  which  the  PET  attempts   to

measure  to  the  constructs  found  empl.rically  in  the  factor  analytic

studies,   there  is  a  close  correspondence  l.n  the  following  areas:

PET  scales

gross  motor

vi.sual   memory

audi tory  memory

visual   motor  performance

concept  development

language  development

MSCA  factors

motor

memory

memory

perceptual-performance

cogni ti ve

verbal   (and  cogniti.ve)

A  question   remains  as   to  whether  the  abilities  whi.ch  make  up   the  PET

auditory  perception  scale  are  measured  adequately  by  the  MSCA  verbal

factor.     In  other  areas  the  MSCA  appears  to  meet  the  requirement  that

it  examines  the  same  constructs  as  the  test  to  be  validated.

In  order  to  obtain  an  appropriate  criterion  for  the  auditory

perception  scale  of  the  PET,   the  auditory  reception  subtest  from

the   Illi.nois  Test  of  Psycholinguistic  Abilities   (ITPA)   might  be

used.     This  subtest  measures   the  ability  to  gain  meaning  from

auditorily  received  stimuli;   in  this  case  combinations  of  words

(Ki.rk  and  Paraskevopoulos,1969).     Its  cri.teri.on-related  validi.ty

has  been   investigated   (Cicirelli,   Granger,   Schemmel,   Cooper,   and

Holthouse,1971;   Hirshoren,1969;   Mueller,1969)   and  found  satisfactory.

The  audi.tory  reception  subtest  has  been  found  to  load  as  an  independent

factor   (Hare,   Hammill,   and   Bartel,1973;   Newcomer,   Hare,   Hammi.11,
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and  MCGettigan,   1975)   which   has   been   termed  meaningful   receptive

language.     This  subtest  appears  to  be  a  more  meaningful   criterion

of  audi.tory  perception  than  the  MSCA  verbal   factor  based  on  the

requirement  of  simi.larity  of  constructs  previously  discussed.

The  validation  of  a  screening  test  i.s  a  complex  process.     A

single  study,   such  as   Z1.nn's   (Note  4).   is   seldom  adequate  to  cover

all   the  technical   aspects.     Perhaps  in  the  rush  to  transfer  screeni.ng

from  the  medical   realm  to  the  psychological   one,   the  issues   involved

in  developmental   screening  have  not  been  fully  explored.     The  rest

of  this  paper  will   present  a  study  of  the  validi.ty  of  the  PET  and

a  discussion  of  the  issues   involved  in  validati.ng  screeni.ng  as

applied  to  the  PET.

Method

Subjects

Sixty-five  children  ranging  in  age  from  48  to  59  months   (mean

age  =  53.4  months)   participated  in  the  study.     The  children  tested

were  taken  from  those  who  cane  into  the  North  Carolina  Statewide

Pre-Kindergarten  Screening  Program  (SPSP)   for  their  initial   (Phase  I)

screening.     All   children  were  from  the  catchment  area  of  the

Boone,   North  Carolina  Developnental   Evaluation  Center  which   includes

seven  rural,  Appalachian  counties   in  northwestern  North  Carolina.

There  were  41   boys   and  24  girls   included   in   the  sample  group.     Out

of  the  65  children,   64  were  white  and  one  was  black.
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The  frequency  distribution  of  the  major  occupati.onal   categori.es

of  the  heads  of  households,   usually  the    father,   is  given   in  Table  1

along  with  the  distribution  of  occupations  found  by  the  1970  U.S.

Census   for  North  Carolina.     Usl.ng  occupati.onal   and  educational

status  scores  obtained  from  the  Bureau  of  the  Census   (1963),   a

composi.te  socio-economic  status   score  was   calculated  for  each  family

by  averaging  the  head  of  household's  status  scores  for  occupati.on

and  education.     Vari.ous  unknown  selecti.on  factors   undoubtedly  operated

not  only  in  those  persons  who  consented  to  return  for  follow-up

testi.ng.   but  also  in  those  who  decl.ded  to  bring  thei.r  children  for

the  initial   screening.     However,   all   chi.1dren  who  were  able  and

willing  to  return  for  follow-up  were  l.ncluded   in  the  study.

Instruments

The  North   Caroli.na   Psychoeducational   Screening  Test   (PET)

(DHS,   Note   1)   i.s  made  up  of  seven  di.fferent  scales,   each  of  which

can  be  scored  or  delayed,   average,   or  advanced  based  on  points

recei.ved  for  success  on  i.terns  wl.thin  that  scale.     These  scales,

as  described  earlier  in  this  paper,   are:     gross  motor,   vi.sual

memory,   auditory  perception,   auditory  memory,   vi.sual-motor  per-

formance,   concept  development,   and   language  development.     A  total

of  two  or  more  delays  or  advances  out  of  the  seven  was  the  cri.terion

for  referral  for  further  testing.

The  Mccarthy  Scales   of  Children's  Abiliti.es   (MSCA)   (Mccarthy,

1972)   is  a  standardized,   individually-administered  test  designed  to

measure  skills  of  children,  ages  21/2  to  81/2.     It  provi.des
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TABLE    1

Major  Occupational   Groups  of

Heads   of  Households

Occupational
Group

Profes s i ona 1

Percent
_Se_ng_p_1_e_

12

Managers  and  administrators            19

Clerical   and  Sales

Foremen  and  Skilled
Craftsmen

Operatives

Servi.ce

Uns ki 1 1 ed

Farmers

Unknown

Percent
N.C.   Populati.ona

9.4

10.2

16.4

aFrom  U.S.   Census,   1970.
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standard  scores  1.n  six  different  areas:     verbal,   perceptual-

performance,   quantitative,   general   cognitive,  memory,   and  motor

ski 1 l s .

Procedure

To  recrui.t  children  for  Phase  I   screening  SPSP  staff  wrote

letters  to  parents  of  four-year-olds  based  on  bi.-rth  records,  con-

tacted  community  organizations  dealing  wl.th  four-year-olds,   such

as  day  care  centers  and  kindergartens,   and  used  public  relations

methods  such  as  posters,   newspaper  stories,   and  radio  announcements.

The   PET  was   given   to  all   the  chi.1dren   along  with   the  other

screenl.ng  procedures   used  dy  the  SPSP  as  a  part  of  routine  Phase  I

screeni.ng.     The  criterion  tests  were  the  MSCA  and  the  Audi.tory

Reception  subtest  of  the   ITPA  which  were  given  as   a  follow-up  to  the

initial   screening.     Children  who  scored  as   positive  cases  of  either

advanced  or  delayed  development  on   the  PET   (N  =   31)   were   tested

by  members  of  the  SPSP  staff  as  a  part  of  routine  Phase  11   screening.

Chi.1dren  who   fell   1.n   the  average   range  of  development  on   the  PET

(N  =  34)  were  tested  by  the  investi.gator.     In  both  cases   parental

consent  for  further  testing  was  obtained  after  careful   explanation

of  the  reasons  for  further  testing.     See  Appendix  8  for  a  copy  of

the  permission  form  used  for  the  study.     Individual   participants  were

free  to  termi.nate  their  involvement  in  the  testing  without  penalty

at  any  ti.me.     After  the  testing  was  completed  all   parents  were  gi.yen

a  full   explanation  of  their  children's  performance  on  the  test  and

any  questions  were  answered.
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Any  children  who  appeared  to  need  referral   for  treatment  or

further  testing  based  on  the  follow-up  test  results  were  referred

through  the  SPSP  system  in  order  to  bbtai.n  the  needed  help.     Thus

all   known  standards  for  research  with  human  subjects   proposed  by

the  APA   (1973)   have   been  met  dy   this   study.

The  median   interval   between  the  two  tests  was  8.8  days.

In  80  percent  of  the  cases  follow-up  testing  was  completed  withi.n

15  days  and  95  percent  of  the  follow-up  testing  was  completed  within

30  days.

Results

An  analysis  of  demographic  data  using  the  chi-square  technl.que

revealed  that  the  sample  population  differed  signi.ficantly  from

what  would  be  expected  of  4-year-olds   in  North  Carolina,   based  on

the   1970  U.S.   Census.   in   both   sex  and  race   (df  =   1,   x2   =   5.86,

p  <   .02;   df  =   2,   x2   =   36.93,   p  <   .001,   respectively).     Chi-square

analysis  of  socioeconomi.c  status  scores  of  heads  of  households  showed

that  they  differed  significantly  from  what  would  be  expected  for  the

U.S.   population   (Bureau   of  the  Census,   1963)   (df  =   9,   x2   =   35.69,

p  <   .001).     These  data   1.ndicate  that  the  sample  population  was

signifi.cantly  higher  i.n  socioeconoml.c  status,   ratio  of  whites  to

blacks,   and  boys  to  girls   than  would  be  expected  from  a  purely

random  sample  of  the  population.

Pearson  correlation  coefficients  between   indi.vidual   PET  scales

and   indivi.dual   MSCA  scales   are  presented   in  Tabl!e  2.      Only  the  PET
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language  development  scale  correlated  above   .60  with  any  MSCA

index.     Audi.tory  memory,   vi.sual-motor  performance,   and  concept

development  were  the  only  other  PET  scales  which  correlated  above

.50  with  any  part  of  the  MSCA.     The  audi.tory  reception  subtest  of

the   ITPA  was  not  correlated  highly  wi.th  any  part  of  the  PET.

Although  never  done  i.n  actual   practice,   an  overall   PET  score  was

obtained  by  adding  together  all   points  obtained  on  each  PET  scale

for  each  case.     Thi.s  overall   score  produced  correlati.ons  only

slightly  higher  than  those  obtai.ned  for  the  PET  language  develop-

ment  scale  alone,   as  can   be  seen   in  Table  2.

A  step-wise  multiple  regression  analysis  with  a  cutoff  poi.nt

determined  by  F  ratio   (2.8)  whl.ch  excluded  vari.ables  accounting

for  less  than  2  percent  of  criterion  test  score  variance  showed

that  the  PET  language  development  scale  accounted  for  the  majori.ty

of  the  vari.ance  I.n  scores  on  the  criteri.on  tests.     The  percentages

of  variance  accounted  for  are  shown   in  Table  3.     Concept  develop-

ment,   auditory  memory,   and  visual-motor  performance  scales

accounted  for  additional   vari.ance  on  the  cognitive  parts  of  the

cri.terion   instruments.     The  PET  gross  motor  scale  also  accounted

for  some  variance  on  the  motor  scale  of  the  MSCA.

Table  4  gives  the  frequencies  of  cases  falling  in  each  of  the

screening  categories  based  on  SPSP  criteria.     If  a  child  scored  as

delayed  or  advanced   1.n   two  or  more  of  the  seven   PET  scales,   he  was

referred.     A  MSCA  general   cogni.tive   index  ei.ther  above  or  below  1.2

standard  deviations   from  the  mean   (above   119  or  below  81)   was
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Table  4

Frequency  Count  of  PET  -  Mccarthy  Agreement  Based
on  Statewi.de  Prekindergarten  Screening  Program  Cri.teria

Decisions   Based  on   PETb

Mccarthy  GCI   Classi.ficati.ona

Del ay          Average         Advance

Refer  for  Delay 5160 21

No  Referral 0322 34

Refer  for  Advance 073 10

5555 65

+  1.2  standard  devl.ations.     See  text  for  full   explanation.

Two  delays  or  two  advances.     See  text  for  full   explanation.
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considered  confirmation  of  the  PET  decision  to  refer  for  advance

or  delay,   respectively.

Table  5   is  derived  from  Table  4  and  provl.des   the  rates  of

agreement  between  the  PET  decision   to  refer  and  MSCA  classification

as  a   positive  case  of  delayed  or  advanced  development   (also   known

as  sensitivi.ty),   and  as  a  negative  case,   i.e.,   average  development

(specificity)   (Thorner  and  Remein,1961).     These  rates   of  agreement

indicate  the  probability  that  the  PET  will   agree  with   the  MSCA  when

applied   to  cases  whose  MSCA  classification   I.s   known.     Sensiti.vity   is

the  chance  that  the  screening  test  will   be  positive  when  applied  to

someone  known   to  be  a  positive  case.     Speci.fi.city  is   the  chance  that

the  screeni.ng  test  will   be  negative  when  applied  to  someone   known   to

be  a  negative  case.     Thus.   sensitl.vity  and  specificity  are  based  on

the  numbers  of  cases  which  fall   into  the  respective  categori.es  as

confirmed  diagnoses   (Fei.nstein,1977).     Overall   agreement,   over-

referral,  and  under-referral   rates  are  based  on  the  total   sample

populati.on  of  65  children  screened   (Frankenburg,   Goldstein,   and

Camp,1971).     The  PET  successfully   identi.fi.ed  every  case  of  delayed

development  which   the  MSCA   picked  out.      However   the  PET  also   classified

25  percent  of  the  entire  sample  as  delayed  without  subsequent  con-

formation  by  the  MSCA.     This   leads   to  a  rather  low  .rate  of  accuracy

for  negative  cases.     With  only  five  cases  each  falling  into  the

advanced  and  delayed  categories  on   the  MSCA,   caution  should  be

used  in  interpreting  these  rates  of  accuracy.

The  predi.ctive  accuraey   (Feinstein,,   1977)   or  effi.ci.eney

(Meehl   and   Rosen,   1955)   of  a   gi.yen   PET  decisi.on   taking   into  account
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Table  5

Rate  of  PET  -   Mccarthy  Agreement

Mccarthy   GCI
Classi.fi.cation Agr:::ent        Overref:i:alsa(%)        Underref:::a|sa(„

Delay

Advance

Average

Overall

1 . oob

.6ob

.58C

.62a

24.6

10.7

35.3

00

3.1

3.1

aRate   based  on   total   sample  population   (N  =  65)

bsensitivity,   rate  based  on  Mccarthy  classification   (N  =  5)

Cspeci.ficity,   rate  based  on  Mccarthy  classification   (N  =  55)
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the  base  rate  of  developmental   delay  in  the  populati.on   i.s  also  of

interest.     That  is,   if  a  decl.sion  is  made  concerning  any  particular

child  based  on  the  three  possi.ble  PET  outcomes   (advance,   delay,

average),  what  are  the  chances  that  the  decision  is  correct?     The

decision-making  process  is  just  the  reverse  of  that  used  to  determi.ne

sensi.tivity  and  specificity.     Instead  of  going  from  known  classifi-

cation  to  screening  test  agreement,   the  starting  poi.nt  is  screening

test  classification  which  i.s  used  to  predict  the  confirmed  classifi-

cation.     This   probability  depends   on   the  PET  outcome  and  the  base

rate  of  the  characteristic  l.nferred  from  that  outcome.     Table  6  shows

the  probability  that  the  PET  has  correctly  identified  a  given  case

as  the  prevalence  rates  vary.     Naturally  i.ncreasing  prevalence  rates

lead  to  greater  chances  of  correctly  identifying  positive  cases  and

lesser  chances  of  correctly  identifying  negative  cases,   but  the  basic

rates  of  agreement  between  the  screening  test  and  its  crl.teri.on  also

determine  this  probability.     For  example,   given  a  prevalence  rate

of  3  percent  for  delayed  development,   out  of  100  children  who  are

referred  as  delayed  dy  the  PET,   only  ten  will   actually  be  confirmed

as   true  cases  of  developmental   delay.     On  the  other  hand,   at

the  same  3  percent  prevalence  rate,   an  average  PET  outcome  has

98.5  percent  chance  of  being  confirmed  in  follow-up  testing.

Discussion

The  question  might  be  asked,   why   is   such  detailed  techni.cal

analysis  of  a  screenl.ng  procedure  necessary?     The  answer  ll.es   in
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TABLE   6

Probability  of  a  Correct  Decision  Using  the  PET

at  Different  Prevalence  Rates

PET  Outcomes

Advance A_vera_ge

.995

.990

.985

.980

.975

.970

.965

.960

.955

.949

.944

.939

.922

.893

.862

.829

.795

.758
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several   important  differences  between  screeni.ng  programs  and  the

usual   forms  of  clinical   care  provi.ded  dy  the  helping  professions.

First  of  all   screening  programs  by  design  usually  affect  large

numbers  of  people.     Therefore,   they  have  hi.gh  vi.si.bility  and  i.mpact

in  communities  and  may  affect  public  atti.tudes  towards  care

providers.     A  potentially  beneficial   procedure  may  be  discredited

or  the  image  of  particular  care  providers,   1.nstl.tutions,   or  types  of

care  may  be  damaged  by  the  large-scale  errors  which  can  occur  in

mass  programs.     The  public  may  then  ignore  truly  beneficial   programs

no  matter  how  carefully  evaluated   these  are.     As  MCKeown   (1968)

has  poi.nted  out,   mass   screeni.ng  may  also   "consume  vast  resources

before  it  is  discovered  to  be  ineffective  or  1.neffi.cient .... at  the

expense  of  other  medical   uses  of  the  same  resources."     The  dangers

in  the  application  of  any  mass  program  wi.thout  sufficient  prior

evaluation  are  seen  1.n  the  results  of  the  ill-fated  swi.ne-flu  vaccin-

ation  program,  and  in  the  debate  over  the  benefits  of  the  breast

cancer  x-ray  screeni.ng  program.     In  both  of  these  instances  a  pre-

ventive  measure  was  later  questi.oned  as  evidence  of  increased  risk

associated  with  the  measure  increased.

The  second  major  difference  between  most  screening  programs  and

typical   clinical   care  is  that  the  helping  person  takes  the

initiative  in  discovering   (through  screening)   disability  or  deviancy,

rather  than  waiting  unti.1   the  individual   is  motivated  to  seek  the

assistance  of  a  care  provider  for  a  problem   (MCKeown.1968).     This

places  the  care  provider  in  a  rather  awkward,   and  at  present  unex-

plored,   ethical   position.     Follow-up  treatment  is   1.mplied  as  a  duty
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of  the  care  provl.der,   if  the  l.ndl.vl.dual   is  to  receive  a  benefit  from

the  screening.     Thl.s   problem  did  not  ari.se  when  screening  originated

since  its  purpose  was   to  protect  the  public  health  through  control

of  communi.cable  diseases.     Screening  for  chroni.c  disease,   and

developmental   screening  in  parti.cular,   completely  alters   thi.s

s i tuati on ,

The  potential   harm  of  labeling  the  person  screened  as  ei.ther

having  or  not  havi.ng  the  condition  bei.ng  tested  for  seems   to  need

careful   consideratl.on  l.n  vl.ew  of  the  posi.tl.on  of  the  care  provider

as   l.nitiator  of  the  interaction.     Inappropriate  labeling  of  mental

retardation  or  false  reassurance  of  the  absence  of  amblyopia  are  two

examples   of  these  dangers.      Even   though   follow-up  and   fl.nal   diagnosis

may  ell.minate  false  positive  cases,   the  anxiety  and  doubts  caused  the

1.ndi.vidual   by  a   screening  decision   in   the  1.nterval   between  screeni.ng

and  follow-up  may  not  be  easi.1y  removed.     This   is   especially  true   1.n

developmental   screening  where  borderline  cases  occLir  frequently.

These  special   consi.derati.ons  mean  that  extra  care  must  be  used

in  evaluating  the  potenti.al   benefi.ts  and  ri.sks  of  screenl.ng  prior

to  the  appli.cati.on  of  any  screening  program  to  large  population  groups.

This  research  has  considered  one  aspect  -the  validi.ty  of  a  screening

procedure  -  whl.ch  is  a  necessary   (but  not  sufficient)   condl.tion  for  a

successful   screeni.ng  program.     A  full   discussion  of  all   the   issues

involved  is   beyond  the  scope  of  this  paper.     Several   authors  pro-

vl.de  di.scussi.ons  of  the  issues   involved  in  general   health  screeni.ng

(Cuttl.ng   et   al.,1970;   MCKeown.1968;   MCKeown   and   Knox,1968;
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Smillie,   1952;   Thorner,   1969;   Wilson,   1963;   Wilson   and  Jungner,

1968)   and  developmental   screening   l.n   particular   (Frankenburg  and

Camp,1975;   Mei.er,1973;   Thorpe,1975).

As   MCKeown  and   Knox   (1968)   pointed  out,   research  and  evaluation

of  screenl.ng  procedures  must  be  carrl.ed  out  before  the  evi.dence  so

urgently  points  to  the  need  for  screeni.ng  that  a  program  must  be

mounted  regardless  of  the  state  of  knowledge  concerning  the

screening  procedures   themselves.     The  Early  and  Periodic  Screening,

Diagnosis,   and  Treatment   (EPSDT)   program  1.s   an  example  of  govern-

ment  pressure   to  do   something.     As   Di.xon   (1974)   has   stated:

EPSDT  is   the  means   the  federal   government  has  selected
to  force  the  states  to  seek  out  poor  chi.1dren...and
to  offer  them  preventive  services.     The  use  of
periodi.c  screening  exams...is  an   untried  method
of  providi.ng   health  care  and  may  be  unsuccessful .

The  Statewide  Pre-Kindergarten  Screening  Program   (SPSP)   may  have

been  another  example  of  pressure  to  provide  a  program  overriding  the

need  for  careful   evaluation.     Thi.s  may  have  been  at  least  partially

responsible  for  SPSP's  transformation   (and  effective  termination

as   previously  designed)   (Conn,1977).

The  correlation  and  multiple  regression  statisti.cs  on  the  PET

support  the  validity  of  the  auditory  memory,   visual-motor  per-

formance,   concept  development,   and,  questionably,   gross  motor

scales.     However,   by  far  the  most  effective  scale  on  the  PET  1.s

the  language  development  scale.     In  every  instance  1.s  correlation

with  the  Mccarthy  Scales  was   highest,   although  the  auditory

memory  scale  is  very  close  on  the  memory  and  quanti.tati.ve  scales.
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The  concept  development  scale  had  a  higher  correlati.on  with  the

auditory  reception  subtest  of  the   ITPA.     Even  combini.ng  all   the  scales

of  the  PET  into  one  overall   score  produces  correlations  with  the

MSCA  that  are  only  slightly  higher  than  those  of  the  language

development  sca'1e  alone.

The  picture  is  simi.lar  for  the  multiple  regressi.on  analysis

where  the  language  development  scale  accounts   for  35  to  58  percent

of  the  variance  on  the  cogniti.ve  scales  of  the  MSCA.      It  also

accounts   for  more  variance  on   the  MSCA  motor  scale  than  the  PET

gross  motor  scale.     Only  on  the  audi.tory  reception  subtest  did

another  PET  scale   (concept  development)   account  for  more  variance.

In  view  of  the  need  for  economy  of  time  and  ease  of  use  in

screening  tests,   the  language  development  scale  of  the  PET  might

be  considered  for  use  alone,   or  with  some  supplemental   measure

of  perceptual-motor  functioning.     Certainly  the  vi.sual   memory  and

auditory  perception  scales  of  the  PET  have  not  shown  any  results  to

justify  their  retention  in  the  test.

Looki.ng  at  the  PET's  performance  as  a  screening  test,   its  weakest

area  I.s  its  lack  of  a  high  level   of  specificity.     This  leads  to  a

large  number  of  over-referrals  and  a  lack  of  efficiency  in  its  rate

of  accurate  prediction.     However,   the  PET  does   1.ts  job  well   in

finding  cases  of  developmental   delay,   not  missing  a  single  case.

A  low  under-referral   rate  is  consl.dered  1.mportant  in  screening  for

developmental   delay.     In  this  case  1.ntervention  begun  at  age  four

could  help  prevent  the  chi.1d  from  becomi.ng  caught  i.n  a  eycle  of

fai.lure  and  secondary  emotional   problems  during  his  first  years   in
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school.     The  PET's   extremely  good  record   in  finding  cases   of

developmental   delay  is  achieved  at  the  cost  of  many  over-referrals.

A  change  in  the  referral   criteri.a  might  be  considered  to  remedy  this.

Frequently  such  a  change  causes  only  a   small   increase  in   under-

referrals  while  obtaining  a  large  decrease  in  over-referrals

(Frankenburg   and   Camp,1975).

One  problem  which  cannot  be  avoi.ded   is   the  relatively  low  rate

of  mental   retardation  in  the  general   population.     Low  prevalence

rates  mean  that  even  the  most  accurate  test  wi.11   have  a   low  yield

and  that  an  apparently  high  rate  of  agreement  on  negative  cases  will

produce  large  numbers  of  false  positi.ve  cases.

The  accepted  prevalence  rate  for  mental   retardation  is  about

3   percent   (Baroff9   1974;   Robinson   and   Robi.nson,   1976).      Recently

some  researchers   (Kott,   1968;   Mercer,   1973;   Tarjan,   Wright,   Eyman,

and   Keeran,   1973)   have  suggested  that  the   true  prevalence  might  be

lower,   but  24  out  of  40  states   surveyed   (Luckey  and   Neman,   1976)

use  a  prevalence  rate  between  2.76  percent  and  3.25  percent  in

planning  mental   retardation  services.

However,   there   is  some  question  as  to  just  what  range  of

developmental   problems   the  PET  was   designed  to   identl.fy.      If  we

include  learning  disabilities   1.n  the  range  of  conditions   it  may  be

able  to  detect,   then  the  appll.cable  prevalence  rate  will   increase.

The  lack  of  clear  agreement  on  a  definition  of  learning  disabiliti.es

makes  estimation  of  learning  disability  prevalence  especially

difficult   (Lerner,1976;   Walzer  and   Richmond,1973).      Lerner   (1976)
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reports  5  to  6  percent  of  Texas  preschoolers  were  1.dentifi.ed  as

learning  disabled.     Silverman  and  Metz   (1973)   surveyed  school

admini.strators  nationwi.de  and  found  1.9  percent  of  elementary

school   children  recei.ved  learning  disabilities   special   education,

but  a  total   of  3.1   percent  were  recognized  as   learning  di.sabled.

It  l.s  often  difficult  to  distinguish  between  types  of

developmental   disorders.      In  reality  most  handi.capped  children

display  developmental   problems   in   learning,   soci.o-emotional

adjustment.  and  behavior  that  are  intricately  mi.xed  together.

Miller,   Hampe,   Barrett,   and  Noble   (1971)   found   16  percent  of  the

general   populati.on  of  children   had   learning  or  behavi.or  problems

using  a  parental   rating  scale.      In  North  Carolina,   Ri.chardson  and

Higgins   (1965)   found   14.1   percent  of  children  examined   had  diffi-

culti.es  with   intellectual,language,   or  emotional   development.

Werner,   Bi.erman,   and   French   (1971)   reporte.d  approximately   12   percent

of  two-year-olds  were  delayed  in  intellectual   and  social-adaptive

skills.     Follow-up  at  age  ten   showed  23.2  percent  and  26.4  percent

of  children  to  have  learning  or  emotional   problems,   respecti.vely.

The  PET  is  also  intended  to  pick  out  cases  of  advanced

development  as  well   as  delayed  development.     Estimates  of  the  pre-

valence  of  gi.ftedness  are  also  confounded  by  a  defi.nitional   problem

of  who  should  be  i.ncluded  -academically  superior,   creative,   or

talented  children.     Newland   (1976)   estimates   prevalence  of  giftedness

at  8  percent,   although  more  conservati.ve  estimates  of  2  percent

(Gibson  and  Channels,   1976)   are  also  accepted.      Recent  federal
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government  reports  recognize  3  percent  as  a  conservative  estimate  of

the  prevalence  rate  for  giftedness   (Marland,1972).

Differing  prevalence  estimates,   definiti.onal   problems,   and

uncertainty  over  exactly  which  problems   the  PET  1.dentifies  makes

interpretation  of  probabilities  which  change  with  varying  'prevalence

rates.somewhat  problematical.     This   investigator  assumes  that  the  PET

can  at  a  minimum  identi.fy  mental   retardation  and  perhaps  may  be

able  to  pick  out  other  developmental   problems   in  learning  and  social

ski 1 l s .

Using   North   Carolina   D1.vi.sion  of  Health  Services   (DHS)   criteria

(DHS,   Note  2)   for  the  MSCA,   classification  categories   is   a  way  of

side-stepping  the  prevalence  problem.     Their  criteria  of  i  1.2  standard

deviations  from  the  mean  will   give  us  prevalence  rates  based  on  the

normal   curve.     Mccarthy   (1972)   reports   that  approxi.mately  12  percent

of  the  population  will   fall   in   each  area   (above  a  GCI   of   119  and   below

a  GCI   of  81).     This  mi.ght  be  the  most  practical   figure  to  use  in

1.nterpreting   the  PET's   efficl.eney.     Given  a   12  percent  prevalence

rate  a  child  1.denti.fi.ed  as  delayed  would  have  a   33.9  percent  chance

of  being  confirmed  as  delayed,   and  one  identified  as  advanced  would

have  a  41.2  percent  chance  of  confirmation.     In  this   study  the  actual

prevalence   T.ates   for  MSCA  GCI   scores   above   119  and   below  81   were   both

8  percent  leading  to  lower  predictive  accuraey  rates  of  24.6  percent

for  delays  and  30.8  percent  for  advances.     It  should  be  noted  that

in  interpreting  rates  of  predictive  accuraey  for  the  average

classificati.on,   the  prevalence  of  both  delays  and  advances  must  be

taken  into  account.     For  example,  a  prevalence  of  8  percent  delays,
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8  percent  advances  means  a  prevalence  of  16  percent  total   posi.tives.

In  this  case  predictive  efficieney  for  negati.ve  cases   (average)  would

be  slightly  less  than  92  percent.     Here  the  effect  of  low  prevalence

rates  has  the  opposite  effect.     Si.nce  a  low  prevalence  rate  for

the  presence  of  a  condition  means  that  its  absence  is  highly  prevalent,

the  chance  of  correct  prediction  of  its  absence  is   increased.     Si.mply

dy  calling  all   65  cases  negative,   correct  predicti.on  would  occur  in

84  percent  of  the  cases.

Although  the  effect  of  prevalence  rates  should  always  be  kept  in

mind,   other  researchers   (Rogan  and  Gladen,   1978)   have  suggested  that

these  predictive  values  are  of  somewhat  liml.ted  value  i.n  evaluating

screening  procedures.     They  point  out  that  screening  typically

selects  persons  who  as  a  group  have  a  higher  proportion  of  positive

cases  than  the  general   populatl.on.     This  does   not  guarantee  that

each   individual   in  the  group  has   a  hi.gh  probabili.ty  of  being  a

positive  case.     One  way  to  resolve  the  problem  of  low  prevalence  rates

is  to  select  a  population  with  a  higher  prevalence  rate  for  screening

(Frankenburg   and   Camp,1975;   Meehl   and   Rosen,1955).      A   high   risk

regi.ster  is   one  way  of  doing  thi.s   for  developmental   problems.

However,   in   England,   where  such  a  regi.ster  has   been  used  extensively,

researchers  have  found  that  many  cases  of  developmental   delay  are

missed  if  screening  is  limited  to  cases  on  the  high-risk  register

(Hooper  and  Alexander,1971;   Meier,1973;   Rogers,1968;   Starte,1976).

Sensitivity  and  specificity  do  not  depend  on  the  prevalence

rates  for  the  condition  being  screened.     They  are  affected  by  the

shape  of  the  frequeney  distribution  curve  of  the  characteristic  being
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tested  for   (Thorner  and   Remein,1961).     Thus   sensiti.vity  and

specificl.ty  are  important  measures  of  a  screepl.ng  test  because

they  remain  relatively  stable  as  prevalence  esti.mates  vary  or,  as

in  the  case  of  the  PET,  when  the  applicable  prevalence  rate  is

unclear.

However  sensi.tivity  and  specificity  could  change  in  a  high

risk  population  since  the  shape  of  the  distribution  curve  of  develop-

mental   delay  might  be  different  I.n   thi.s   population   (Feinstein,1977).

Revalidation  studi.es  on  the  high  risk  populati.on  would  then  be

necessary.     Since  most  mass  screening  tests  are  intended  to  be

applied  to  the  general   populati.on,  whose  frequeney  di.stribution  for

developmental   delay  will   probably  not  change  substantially,

sensitivi.ty  and  specificity  should  not  change  in  thl.s  application.

It  also  follows  that  prevalence  estl.mates  obtained  through  epidemio-

1ogical   surveys  of  the  general   population  could  help  determine

relatively  stable  predictive  values  for  screenl.ng  tests  applied  to

the  general   population.

Another  way  to  deal  with  the  large  number  of  over-referrals

caused  by  low  prevalence  rates  and  low  specificity,   such  as  the  PET

has,   is  to  use  a  series  of  tests.     The  fi.rst  i.s  designed  to  pick  out

a  very  high  proportion  of  total   posi.tive  cases  at  the  cost  of  a  large

number  of  false  positives   (high  sensi.tivity,   low  specificity).     The

second  test  functions  1.n  the  reverse  way,   picking  out  almost  all   the

negative  cases,   but  mistakenly  failing  to  1.dentify  some  positive

cases   (low  sensitivity,   hi.gh  specifici.ty).     All   those  cases  which

are  positive  on  the  first  test  are  tested  with  the  second  test.
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Persons  who  tested  positive  on  both  tests  could  be  consi.dered

posi.tive  cases  and  those  who  tested  negati.ve  on  the  first  test  could

be  considered  negative  cases   (Feinstein,1977).     Thi.s   solution

would  minimi.ze  the  over-referrals  occurring  due  to  the  low  specificity

of  the  first  test.     Some  under-referrals  would  still   occur,   but  these

would  be  fewer  than  if  the  less   sensi.ti.ve   (second)   test  was   used

alone  on  the  general   population.     The  problem  of  what  to  do  with  the

group  which  tests  positive  then  negati.ve  remains.     If  resources  are

limited,   they  could  be  consi.dered  negative  since  they  would  contain

a  lower  proportion  of  positive  cases   than  the  group  with  two

positive  tests.

This  was  perhaps   the  rationale  behind  the  organizatl.on  of  the

SPSP   into   two   phases   -   the   PET,   then   the  MSCA.      However,   the  MSCA  does

not  meet  the  requirements  of  rapidity  and  simplicity  of  administration

which  makes  mass   screening  feasible..     The  PET,   as   has   b6en   shown   in

this   study,   is  also  longer  and  more  complicated  than  is  justifi.able.

An  abbreviated   PET  and  a  second  short  screeni.ng   test  for  Phase   11

would  be  more  rapidly  and  easily  administered,   and  more  economical.

This  might  mean  that  both  tests   could  be  completed  in  one  visi.t  instead

of  two  used  in  the  original   system.     This  would  certainly  increase

the  overall   economic  effici.ency  of  the  program.

The  balancing  of  the  cost  of  follow-up  on  the  over-referrals

versus  the  cost  of  undiscovered  cases   (under-referrals)  mi.ght  be  used

to  help  determine  the  proper  cut-off  points  needed  on  each  test  to

assure  sensitivity  and  specificity  figures  whi.ch  maxi.mize  efficieney.
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However,  other  criteria  for  determl.ning  cut-off  points  and  decision-

making  processes  are  possible.     Alberman  and  Goldstein   (1970)   present

mathematical   models   for  maximizing  the  yield  of  identified  handi.-

cappi.ng  conditi.ons  gi.ven  a  fixed  amount  of  resources   in  the  context

of  use  of  a  high  risk  register.     The  final   criteria  chosen  depend  on

societal   values  and  political   and  economic   limits  which  are  beyond

the  realm  of  science  alone.     Yet  scientifi.c  input  and  information

1.s   necessary  for  a   public  poll.cy  decision  which   is  most  beneficial

to  all,

A  useful   method  of  evaluating   the   PET  is   to  compare  it  with

other  tests  used  for  screening  on  similar  statistical   1.ndices.     The

major  difficulty  wl.th  this  approach  is   that  there  are  few  screeni.ng

tests  which  report  their  vali.dity  data  in  such  a  way  that  ev'aluati.on

of  their  effectiveness  usi.ng  a  screening-type  deci.sion-making

strategy  I.s  possible.     Most  studies  report  only  correlation  co-

efficients  which  are  not  adequate  evidence  of  screeni.ng  test

validity.     What  1.s  needed  is  classification  of  test  scores  into

2  X  2  tables  for  referred  and  nan-referred  cases  or  the  reporti.ng

of  each  individual   test  score.     The  i.nvesti.gator  was  able  to  find

several   studies  which  did  adequately  report  data,  and  these  are

presented  in  Table  7.     For  further  review  of  screening  test.s  for

developmental   problems,   consult  Bailey,   Kiehl,   Akron,   Loughlin,

Metcalf,   Jai.n,   and   Perrin   (1974);   Cowen,   Dorr,   and  Orgel  ,(1971);

Frankenburg   and   Camp   (1975);   Meier   (1973);   Rogolsky   (1968-69);   and

Thorpe  and  Werner   (1974).
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Comparison  of  the  statistics  found  for  the  PET   (see  Tables   5

and  6)   shows.  that  the  PET  is  equal   to  or  better  than  all   of  the

tests   listed  in  selecting  without  omissi.on  those  children  who  are

later  confirmed  as  cases  of  developmental   delay.     It  achi.eves   this

high  sensitivity  at  the  expense  of  including  many  children  with

average  abiliti.es  in  the  referred  group.     Thus  its  accuraey  in

I.dentl.tying  negatl.ve  cases   is   lower  than  any  of  the  other  tests.

Some  caution  should  be  used  in   interpreting  this   table  because  of

the  differing  validity  criteria  used  and  the  relatively  low  number

of  children   in  some  studies.

In  conclusion,   this  study  indicates   that  the  PET  would  not  be

the  sole  screening  measure  of  choice  for  a  mass  developmental

screening  program,   primarily  because  of  i.ts  high  rate  of  over-

referrals  and  consequent  lack  of  efficieney.     A  change  in  the  cuttl.ng

score  used  for  referral   or  use  of  the  PET  in  combination  witli  a  test

which  is  more  accurate  for  negative  cases   (high  specifi.city)  might

help  remedy  this   problem.     Another,   though  perhaps   less   desirable,

way  to  increase  efficieney  would  be  to  screen  only  high-risk  popu-

1ations  which  have  higher  prevalence  rates   for  developmental   problems.

The  PET  does   have  the  virtue  of  bel.ng  highly  sensiti.ve  to  cases  of

developmental   delay,   though  a   larger  sample  is   needed  to  test

this  sensitivity  figure  reliably.

The  failure  of  several   of  the  seven  PET  scales  to  account  for

addi.ti.onal   variance  on  the  criterion   instruments  also  indicates  that

the  PET  is  longer  than  necessary,   another  disadvantage  for  a

screening  test.     These  unnecessary  scales  may  also  help  increase  the
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rate  of  over-referrals.     A  more  practl.Gal   screeni.ng  strategy  would

be  to  abbreviate  the  PET,   perhaps   using  only  the  language  develop-

ment  scale  and  a  perceptual-motor  test.     Reval.idation  would  then

be  necessary.     If  the  revalidation  found  the  same  characteristics

of  high  sensitivity  and  low  specl.ficity  on  the  new  PET,   then  the

strategies  mentioned  in  the  previous  paragraph  could  be  used.

A  fl.nal   reminder  that  the  sample  population  for  this  study

is  signi.fi.cantly  different  from  the  North  Carolina  and  Unl.ted  States

population   in  sex  ratio.   ethnic  composition,   and  socio-economic

status   is  needed.     The  families  who  participated  were  willing  to

volunteer  to  return  for  a  follow-up  vi.sit,   another  selecti.on

mechanism.     Therefore,   any  generalizati.on  of  this   data  and  the

conclusions   based  on   it  should  be  made  cautiously,   keeping   these

limitations   in  mind.
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N.C.  PsgchoeducationaLI  Sc:reening  Test
RECORD  SllRET

Child.s  names Telephones cOSsCOB..Ages          ||±±__    pps         dgs Lot:ation i

Sex i M a County :
I,RacesTine..

Cede®./_//

rest,Retest..E:xawiner

i.     Personal  Informations  NAMEs
First
AGEs      F{e91g

Middle

Gesture

2.    Pencils    Record  child's  answers
a.    What  is  that?

Fast
Count

b.    What  color  ±s  it?
a.    What  can  you  do  with  it?
a.    What  other  thing  does  the  salt.e  as  this?

3.    Copy  +a  UPGz    yes  _
no

Handedness s
right
left
both

Describes

DHS  Form  2181  Rev.   12/75 -i- Statewide  Prekindergarten
Screening  Program
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4.    Which  one  of  these  is  llost  like  al wheel? (C  or  I)

5.  Which line is longer? 1_ 2_ 3_ 4_ 5_ 6_ (C: or I)
6.    Dzav  a man  (woman,  girl,  bog)a    Handedness:    right  _  UPGs    yes  _

1e ft                           no
both             bes cribe

4()

5(I

6()

7.     Digit  spans             7-I-3

2-8-5

(C  or  exac:t)

8.    Three  comands:      chair                  door  (wall)

conments

9.    Balaincfe  on  one  fo®ts     Trial  1                 Trial  2

0.   Hop on c]ne foots   yes _no _
i.    Familiar  soiinds3    Identify..    a.     Clap  hands

b.     Bell

2.     Sentencx=s..

a.    Hello

Trial  3

(C  or  exac:t)

b .    I  like  ice  cream

a .    He  wants  a haifeurger  and  french  fries

a .    The  happg  dog was  eating  his  food fast

3.     Size  Match=     i                 2                 3                4
___  _                                                                                      .           _    _                       _               _     __

(C or  #  of  square  identified)

4.      took  Alikes..      1.   I,.M_R,.`2.   L  M  R_    3.   L  M  R_    4.   L  M_.R     5.   L_H  R

6.I,  M   a     7.I,   M  R      8.I.   M   R      9.   L   M  R

5.     Colors..     Name..     Red                    Blue                    Yellow

Recx>gni ze s       Le a Blue                     YellaAr

6.    Remember   3                 Bm[                      (C  or  I)
Col.ors i

YRE

7.    Name  ob]ec*s=         rock

SPoon

Peun9

button

cofro

-3-

Total  Correct

7''

8()

9()

10()

11-(    )

11-b(     )

12()

13()

14()

15N(        )

15R(       )

16()

17ff(        )
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tecogulz!e..    roc*

SPcon

Permy

ifetrorg  objects €

Trial  1

Tz:±al  2

Trial  3

btJtton

codzb

17   R   (      )

18()

-4-



>PuMENTAL  ITEus

Copy  Triangle
How  things  are  alikes
a.     meat  and  potatoes

b.     harmer  and  saw
c.     dog  and  cat

57

a.    car  and  airplane
How  much  alld  how  mang=

a.    largest  elephant
b.     dcty  onball
C.     some  monkeys  riding

a.     all  iilonkegs  eating
e.     last child
5-Digit  Seriess
2-7-3-6-8
4-1-3-5-9

(C  or  I)

(C  or  exact  response)

.    Match  initial  sound..   (C  or  I)

1.      nrouse

2.    rabbit
Remember  5  colors a

Define  wordss
a.     apple
b.     fish

RGBYW

a.      hammer

a.     c:hair

•    Copy  3-line  c:toss

.     took  Alikesz      10.I_, M  R     11.   L  M  R_    12.   L  M  R     13.   L  M  R

-5-

19()

20()

21()

22()

23()

24()

25()

26()

27()



-6-
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North  Carolina  Department  of  Human  Resources

Division  of  Health  Services  .

North  Carolina  Psgchoeducational  Screening  Test   (PET)
Statewide  Prekindergarten  Screening  Program

RECORD   SHEET   INSTRUCTIONS

General  Instructions..

ec:ific  Instructions :

Telephone i

Sexs

Race..

rime..         ~

Doss

COB ..

Ages

Code a

Location..

Corn t y =

Test,  Retests

DHS  Form  2181  has  been  developed  for  use  bg  trained  personnel  in
the  Statewide  Prekindergarten  Screening  Program.

Record  home  phone  number  or  a
nuTriber  where  parent/guardian
mag  be  reached.

X  appropriate  gender

Record  race  as  reported  bg  parent/guardian

Record  time  of  the  beginning  and  end  of  the  screening.

Record  date  of  screening

Record  child's  date  of  birth

Record  child's  age  in  gears,  months  and  days

The  code  contains  up  to  12  digits,  thus:     00/00/S-00/00000.
The  first  digit  indicates  the  assi.gned  DEC  number.     The
second  digit  ref lects  the  last  two  digits  of  the  fiscal
gear.    The  third  is  an  S-  designating  Screening
follc>wed  bg  the  number  of  the  screening  team  according
to  its  county  affiliation.    County  numbers  are  assigned
alphabetically.    The  fourth  digit  indicates  the  child.s
assigned  nulnber.

Cite  of  screening,  e.g.,  specific  school,  church,  DEC

Record  county.

Indicate  whether  the  administration  of  the  instrument
is  an  initial  test  (=1)  or  subsequent  to  initial  one,
retest   (=2) .

Indicate  an  unusual  pencil  grasp

Indicate  child's  score  for  corresponding  item.    If
item  not  administered,  put  NA.

See  examiner  instruction  sheet  for  information  regarding  how  to  record  responses
on  individual  items.

DHS   Form   2181   Rev.    11/75
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North  Carolina  Department  of  Human  Resources
I)ivision  of IJeaLlth  Services

Developmental  Profile
Statewide  Prekindergarten  Screening  Program

INSTRUCTIONS   FOR  USE   OF   FORM

Fill  in  heading with  appropriate  information:

DOS:       Date  of  screening
BOB:       Child's  Da.te  of  Birth

Code:    The  code  contains  up  to  12  digits,  thus:     00/00/S-OO/00000.     The
first  digit  indicates  the  aLssigned  DEC  number.    The  second  digit
reflects  the  la.st  two  digits  of the  fisca,1  year.    The  third  is
an  S-  designating  S.creening  followed  by  the  number  of  the
screening tear according to  its  county affiliation.    County
nuhoers  a,re  assigned  alphabeticaLlly.    The  fourth  digit  indicates
the  child's  assigned  nuThber.

Informa,tion  on  the  Developmental  Profile  is  obtained  from  the  Psychoeducational
Screening  Test.    Numerals  indicate  the  degree  of  appropriaLteness  of  a  child's
response  (the  higher  numeral  corresponding  to  a  ndre  appropriaLte  response) .
Numerals  are  s`rmed  to  detemine  the  Total  Function  Score  of  a  given  develop-
mental  aLrea.    At  the  far  right  aLre  criteria  indicating  the  nature  of  the
Total  Function  Score.

Retention:    Hold  until  further  directed  by  DHS.
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pAFrmAI  pEREssloN

Dear  Parent,

With  the  cooperation  of  the  Statewide  Pre'kindergarten  Screening  Program:
I  am  attexpting  to  gather  infomation  for  a Masters  Thesis.    Dfy  thesis  a,ttexpi;s
to  coxpare  the  two main  screening  instr\ments  used  in  the  sc~"eening progran.
The  N.  C.  Ps}'choedueational  Screening  Test  (PET)  and  the  McC3.rdhy  Scales  of
Children's  Abilities.    Also,  a.  ;ubtest  of  the  Illinois  Test  .f  Psycholinguisi,ic
Abilities  (ITPA)  will  be  used.    In  addition  to  aiding me  in ny  efforts,  the
data  collected will  enhance  the  understanding  of  the  overall  screening  effor.-,.

Althougr.  your  cbild  ordina.rily would not  be  evalua.ted  f`irther,  I  would
aLppreciate  h:;..n  or  her  returning  for  further  testing with  the  Mccarthy  and
the  Auditory  3eception  of  the  ITPA  Subtest.

The  Mccarttry  includes  the  following  area.s:

Verbal

Perceptual  Performance

aanantitative

Memory

Motor

Please  i`nder§tand  tha.t  all  results  will  be  shar`ed with  you,  and  that  no
infoma,tion  i,athered will  be  released without  your wr.itten  {:onsent.    Upon
your request,  a  copy  of  the  results  will  be  given to  you.

I  have  =ieceived  a  description  of  eacb  area  of  the  Mecai`try.     I  under-
stand  that  o=dinarily nay  child would not  be  evaluated  fuuthc;r.    I  agree  to
allow (child's  none)  i``,o  pa,rticipate
in  this  furtl-.er  evaluation with  the  Mccardhy  and  IFTA  Subter't  aLnd  I  am
aware  that  tlL-..e  results  of  ngr  child's  performance  on  the  PET  and  the  Mecarthy
will  be  coup,|red.

Signature  of  Parent  or  Gua.rdian

(PUT  Tnfl  ANI>  DATE  OF  AVponmmm  ON  pin)

LIBRARY

HPpa,1aohlan  Sta,te  University
Boone,  North  Ca.rollna,


