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CHAPTER I

INTRODUCTION

The early  and accurate  id e n tif ic a tio n  of the in te l le c tu a l  

problem, the emotional problem, o r the  m o to r-sk ill problem o f the scho

la s t ic a l ly  re tarded  is  considered b asic  i f  an e ffe c tiv e  remedial pro

gram fo r  the ind iv idual student i s  to  be estab lish ed . In  order to  

accomplish th is  id e n tif ic a t io n , procedures a re  re la tiv e ly  uniform.

With minor v a r ia tio n s , the follow ing is  considered ty p ic a l.

F ir s t ,  the  teacher observes the student in  a  c lass room s i t 

u a tio n . Based upon th is  observation  a r e f e r r a l  form is  conçleted. The 

form allows fo r  the inc lu sio n  o f the te a c h e r 's  value judgment in  th a t 

some question i s  included such as: "In your opinion, what i s  the cause

o f ................ ?"

Upon completing the  r e fe r r a l ,  the teacher submits the form 

to  the adm in istra to r fo r  fu r th e r  comment and opinion. From the admin

i s t r a to r  the r e f e r r a l  is  given to  the  school nurse, the supervising 

teachers, the speech euid reading s p e c ia l is ts ,  a l l  of whom submit judg

ments and opinions. F in a lly , the r e fe r r a l  comes to  the  a tte n tio n  o f the 

school psychologist who has the  problem o f s i f t in g  and evaluating the 

submitted inform ation and opinions and subsequently recommending an 

operable and remedial program to  the teacher.
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The psychologist i s  lim ited , in  some instances by law, as to

the ex ten t of h is  in v estig a tio n  of the student re fe rred . The cu rren t

(1968) Education Code of the S ta te  of C a lifo rn ia  contains the following:

Act 10901. No t e s t ,  questionnaire , survey, or 
examination containing any question  about the 
p u p il’s personal b e lie fs  or p rac tic e s  in  sex, 
family l i f e ,  m orality  and re lig io n , or any ques
tio n  about h is  p a ren ts ' or guard ians' b e lie fs  
and p rac tices  in  sex, family l i f e ,  m orality  and 
re lig io n , s h a ll  be adm inistered to  any pup il in  
kindergarten or Grade 1 th ro u ^  Grade 12, in c lu 
sive , unless the parent or guardian of the p u p il 
is  n o tif ie d  in  w riting  th a t  such t e s t ,  question
n a ire , survey, or examination is  to  be adminis
te red  and the parent or guardian o f the pupil 
gives w ritten  permission fo r  the p u p il to  take 
such te s t ,  questionnaire, survey, or examination.

Further, the S ta te  of C alifo rn ia^  cu rren tly  au thorizes only

the  follow ing te s ts  fo r diagnostic purposes:

1. S tanford Binet Scale, form L-M

2 . Wechsler Adult In te llig en ce  Scale

3. Wechsler In te llig en ce  Scale fo r  Children

4. Wechsler Pre-school and Primary Scale of In te llig en ce

5. C aliforn ia  Tests of tfen ta l A b ility

6. Henman-Nelson Tests of Mental A b ility , rev ised

7. Lorge-Thomdike In te llig en ce  T est, Full Scale

8 . SRA Tests of Educational A b ility

9. School and College A b ility  Tests

Paul D. Plowman, Changes in  Regulations of the Mentally 
G ifted  Minor Programs, S ta te  o f C a lifo rn ia , Department of Education, 
Sacramento, C alifo rn ia , November 21, I967.
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Tests 1-4  are  ind iv idual t e s t s  of mental a b i l i ty  and Tests 5-8 

are  group te s t s .  The above te s ts  a re  authorized fo r  use in  the  id e n ti

f ic a tio n  of the m entally re tarded , both educable and tra in a b le , and the 

educationally  handicapped o r  p h ysica lly  handicapped minor.

In  general then, the amount of t e s t  inform ation av a ilab le  to  

the school psychologist is  r e s t r ic te d  by the  amount and type o f data he 

i s  allowed to  ga ther. Considering th e  foregoing, combined with the ex

treme d if f ic u l ty  encountered in  obtaining p a ren ta l approval fo r  te s tin g  

in  some in stances, the psychologist i s  on occasion re s tr ic te d  from using 

p ro je c tiv e  devices and accordingly r e s t r ic te d  to  the infoim ation a v a il

able in  the  standard  te s ts  l i s t e d .  I t  i s  granted th a t every te s t in g  

session  reveals p e rtin e n t inform ation over and above th a t  contained in  

the t e s t .  But th is  y ie ld  i s  random and as a  r e s u l t  th e  usefulness of the 

added infoim ation i s  unpred ictab le .

In  a c tu a l p ra c tic e , the  perm itted  ind iv idual te s ts  requ ire  a 

minimum time of fo rty -f iv e  minutes to  an hour o r more to  properly  admin

i s t e r .  While th is  i s  not p ro h ib itin g , the p ressing  need fo r  a  more rap id  

screening device •sdiich w ill  fu rn ish  infoim ation equivalent to  th a t  fu r

nished by the l i s t e d  instrum ents is  ou tlined  by the following:

The School Psychologist in  Nevada County, C a lifo rn ia , i s  a t 

tached to  the County Superintendent o f School's o ff ic e . He has no s ta f f ,

nor do th e  various schools fo r  which he i s  responsible have a s ta f f  qual

i f ie d  under s ta te  regu la tions to  t e s t  fo r  placement in  an exceptional 

program. Accordingly, th is  s ing le  in d iv id u a l i s  responsible fo r  te s tin g  

a r is in g  from teach er o r adm in istrative re fe r ra ls  from a  to ta l  student 

population of approximately 4,000 in d iv id u als. During the period  De

cember 1, 1967, to  March 1, I968, some s ix ty  cases were re fe rred  fo r
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in d iv id u a l te s tin g . Of these cases id e n tif ie d  "by th e ir  teachers o r 

adm in istrato rs as academically re ta rd ed , only th ree  were subsequently 

id e n tif ie d  as tru e  re ta rd a tes  and p laced  in  sp ec ia l c la sse s . Meanwhile, 

a minimum o f s ix ty  p lus hours were spent in  ind iv idual te s t in g  by the 

s ing le  school psychologist. During th i s  period , id e n tif ic a tio n  o f the 

g if te d  was suspended. Further, in d iv id u a l curriculum development work 

with teachers leading to  the advancement o f those cases id e n tif ie d  as 

not re tarded  s u ff ic ie n tly  fo r sp e c ia l c la ss  placement, had to  aw ait com

p le tio n  of the ind iv idual te s t in g . S im ilarly , re te s tin g  of the  Special 

Education student was delayed. Granted, the p resen t unhappy condition 

of the ru ra l  school psychologist could be a lle v ia te d  by an expanded 

s ta f f ,  i t  i s  considered inprobable, in  view of lo c a l a tt i tu d e s  and cor

responding budgetary lim ita tio n s , th a t  th is  s ta f f  w ill  be made av a ilab le  

in  the immediate fu tu re . The s itu a t io n  described is  not considered un

usual fo r  a  person working in  the ru ra l  school a reas .

Ehburg, Rowley and Stone^ make the following observation which 

in  e f fe c t adequately summarizes th e  ind iv idual evaluation problem as in 

te rp re te d  by a good percentage of school psychologists as w ell as c l in ic a l  

psycho log ists .

" . . .  the  psychologist i s  frequen tly  faced with the 
problem o f obtaining the  mAvimiim amount of inform ation 
in  the minimum amount o f tim e. Often inform ation is  
desired  regarding the  in te l le c tu a l  functioning of the 
ch ild  as w ell as h is  p e rso n a lity  dynamics. P a r tic u la r ly  
with the emotionally d istu rbed  ch ild , a question about 
h is  in te l le c tu a l  a b i l i ty  may a r is e ,  as the presenting 
problem frequently  cen ters on h is  in a b i l i ty  to  ad just

■ ^chard  Ehburg, Vinton N. Rowley, and Beth Stone, "Short Forms 
o f the WISC For Use With Emotionally D isturbed Children," Journal of Clin
i c a l  Psychology; I I I  (I961), pp. 280- 84.



in  the school s itu a tio n . This ra ise s  the prohlem of 
determining A e th e r  the ch ild  is  having academic d if 
f ic u l ty  associa ted  with in te l le c tu a l  fa c to rs , emotional 
fa c to rs , or "both. I f  consideration o f time en ters in to  
the se lec tio n  o f te s tin g  m ateria ls , the psychologist 
must s e le c t a  r e la t iv e ly  b r ie f  t e s t  o f in te l le c tu a l  
functioning in  order to  devote more time to  p e rso n a lity  
evaluation ."

There can be no doubt th a t  "time" is  a fa c to r  to  be considered in  the 

se le c tio n  and adm in istra tion  of te s tin g  m ateria ls .

As a  p ra c tic a l  so lu tion  to  the above, a search was made fo r 

a  reasonably quick, r e l ia b le ,  screening instrum ent. The Slosson In 

te llig e n c e  Test fo r  Children and Adults^ apparently  answered the re 

quirements .

Statement of th e  Problem 

The problem of th is  study was an attem pt to  e s ta b lish  p a r t ia l  

v a l id i ty  o f th e  Slosson In te llig en ce  Test fo r  Children and Adults as a 

screening instrum ent fo r  ch ild ren . More s p e c if ic a lly , answers to  the 

following questions were s o u ^ t ;

(1) What a b i l i t i e s  does the Slosson In te llig en ce  Test measure?

(2) What sp ec ific  p ra c tic a l ap p lica tio n  can be made as a re su lt  

of adm inistering th is  te s t?

(3) Does the Slosson TntPlU gence Test (h e rea fte r  re fe rred  to  

as SIT) reveal areas of d if fe re n tia tio n  equivalent to  those revealed by 

the Wechsler In te llig en ce  Scale fo r Children (h e rea fte r  re fe rre d  to  as 

Wise)?

The problem, there fo re , consisted  in  the iso la tio n  and comparison o f the

"Sdchard L. Slosson, Slosson In te llig en ce  Test For Children 
and Adults, (East Aurora, New York: Slosson Educational P ublications,
W ÎT -
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fa c to rs  y ielded  by the scores obtained on th e  two standardized instrum ents 

in  th is  in v estig a tio n .

Purpose o f  the  Study 

Experience as a school psychologist in  the f ie ld  in d ica tes  th a t  

th ere  i s  no av a ilab le  in te llig e n c e  t e s t  which can be quickly and ea s ily  

adm inistered by a  school adm in istra to r, a teacher, a  psychologist, or 

o ther in te re s t  a d u lt, which s u ff ic ie n tly  id e n tif ie s  areas o f deficiency 

and rem ediation fo r  a  p a r t ic u la r  studen t. N evertheless, psychologists 

continue to  use the WISC ex tensive ly  upon th e  assumption th a t  th is  t e s t  

co n trad ic ts  the foregoing and does in  fa c t id e n tify  sp ec ific  remedial 

problems. This dichotomy gives r is e  to  th e  need to  undertake an analysis  

o f  the WISC as i t  re fe rs  to  a sp e c if ic  population. Because the adminis

t r a t io n  of the WISC is  generally  r e s t r ic te d  to  tra in e d  ind iv iduals, i . e . ,  

school psychologists, th e  purpose o f th is  study, th e re fo re , was the in 

v e s tig a tio n  of th e  adequacy of th e  more s in g le  SIT to  revea l s im ila r  in 

form ation revealed by the  adm in istra tion  o f the two te s ts  to  a population 

es ta b lish ed  by teacher r e f e r r a l s .

T.tmitations o f the Study 

The in v estig a tio n s  were n ecessa rily  lim ited  by a number of fac

to r s .  In  order to  keep the data w ithin the  lim its  o f the instrum ents gen

e r a l ly  u t i l iz e d  by the working school psychologist, only two standard te s ts  

were employed in  the a n a ly s is . These t e s t s ,  with the  sub tests  o f one of 

them, the WISC, y ielded  a co n tro lled  t o t a l  o f th ir te e n  v a riab le s . The 

sanple was re la t iv e ly  sm all (N-$4) . Other r e s t r ic t iv e  fac to rs  charac

te r iz e d  the sangle in  th a t  i t  was comprised of males who were re fe rre d  by



7

th e i r  various teachers fo r academic d i f f i c u l t i e s .  F in a lly , the  technique 

of m ultip le  fac to r ana lysis  achieves no more than  to  y ie ld  data lAicharse 

in d ica tiv e  of the  use of one or more a b i l i t i e s  in  a  given t e s t  perfonnance 

by the sp ec ific  sample under consideration .

Procedure o f the Study 

The th ir te e n  variab les used as th e  b as is  fo r  th e  confutation 

of the c o e ffic ie n ts  of c o rre la tio n  in  th is  study were derived from the 

scores on eleven o f the  twelve sub tests  of the  WISC, the  f u l l  scale score 

of the WISC and the  score o f the SIT. The sp e c ific  su b tes ts  of the WISC 

employed were; General Infoim ation, General Comprehension, Arithm etic, 

S im ila r i t ie s ,  Vocabulary, D ig it Span, P ic tu re  Completion, P ic tu re  Ar

rangement, Block Design, Object Assembly, and Coding. The te s ts  were 

adm inistered with s t r i c t  adherence to  the d ire c tio n s  fo r  adm inistration  

found in  the respective  manuals. Both the WISC and the SIT were adminis

te re d  a t  the  same s e tt in g  with a ten  minute in te rv a l  between t e s t s .  A ll 

te s t s  were adm inistered by the same in d iv id u a l and a l l  t e s t s  were hand 

scored by him. The WISC raw scores obtained were tra n s la te d  in to  equiv

a le n t t e s t  ages by the adm in istra to r in  accordance with the  in stru c tio n s  

contained in  Appendix E o f the WISC t e s t  manual. These t e s t  ages were 

used with the t e s t  age o f the SIT to  e s ta b lish  a tab le  o f  co rre la tions 

and a m atrix o f in te rc o rre la tio n s  which was fa c to r  analyzed. The o rig 

in a l  co e ffic ien ts  o f co rre la tio n s  of the raw data were obtained from the 

Confuter Center of the U niversity  of C a lifo rn ia  a t  Davis. The fac to r 

an a ly sis  o f th is  ta b le  of co e ffic ien ts  of c o rre la tio n  was performed by 

th e  Computer Center o f the U niversity  of Oklahoma a t  Norman.



CHAPTER I I  

REVIEW OF RELATED LITERATURE 

In troduction

An extensive l i t e r a tu r e  concerning the nature and s tru c tu re  

o f human a b i l i t i e s  has accumulated during the past several decades. For 

explanatory purposes th is  Inform ation can be divided Into several periods. 

A b r ie f  summary o f the con tribu tions during a period Is  presented. For 

an extensive coverage o f the  more Important developments, the reader Is  

re fe rre d  to  the recen t pub lica tion  by Hunnally.^

Period I  -  E arly  T heoretical Development 

Charles Darwin was o f primary importance in  the development of 

a l l  studies re la tin g  to  liv in g  organisms. The question o f the su rv iv a l 

value of various actions to  the Ind iv idual, to  the group, and/or to  the 

species was ra ised  by h is  work. Of psychological impoitance was h is  con

cep t th a t  I f  Ind iv idual d ifferences among the various sub-human species 

r e la te  to  the d ifferences In su rv iv a l r a te .  Indiv idual differences In  

human beings may re la te  to  the su rv iv a l ra te  of the  human species. These 

d ifferences should be Id e n tif ia b le  and measurable.

^ J . C. Nunnally, Psychometric Theory (New York: McGraw H il l  
Book Co., 1967)*

8
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Francis Galton was influenced by the  work o f Darwin. Galton 

became convinced th a t most human t r a i t s  were in h e rited , including a b i l 

i t i e s  and p e rso n a lity  c h a ra c te r is tic s . He theorized  th a t the human species 

could be improved th ro u ^  se lec tiv e  mating.

Galton attem pted to  measure human a t tr ib u te s  and to  accomplish 

t h i s ,  developed mental t e s t s ,  and t e s t  s tandard iza tion  procedures. In  

Galton*s time the concept was presen t th a t  a l l  knowledge comes through 

th e  senses. Accordingly, the conclusion was made th a t  the  person with 

th e  most acu te  senses would be the most knowledgeable. Because o f th is  

o r ie n ta tio n  he developed a v a rie ty  of physio log ical t e s t s ,  and because 

o f a  generated need he developed the f i r s t  steps leading toward c o rre la 

t io n  o f an a ly s is .

Working concurrently with Galton, Karl Pearson developed the 

s t a t i s t i c a l  methodology required fo r  the study of ind iv idual d ifferences.

He was responsible fo r  the param etric c o rre la tio n  c o e ff ic ie n t, m ultip le 

co rre la tio n , p a r t ia l  co rre la tio n  and also  was responsible fo r  the early  

development o f m ultivaria te  analysis including fac to r  an a ly s is .

James McKeen C a tte ll was prominent in  the establishm ent and 

development o f psychological te s tin g  in  the  United S ta te s . In  an I89O 

a r t ic le ^  he described a  series  of te s ts  which were adm inistered to  co l

lege students in  an e f fo r t  to  detennine in te l le c tu a l  a b i l i ty .  The in d i

v id u a lly  adm inistered te s ts  followed Galton*s view th a t  a measure of 

in te l le c tu a l  function could be measured th r o u ^  te s ts  of sensory discrim 

in a tio n  and reac tion  tim e. The concept th a t  th ese  functions could be

^Ann A nastasi, Psychological Testing (New York; The MacMillan 
Co., 1961).
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measured with p rec ision  and accuracy was a  detennining fa c to r  in  th e i r  

cho ice.

Period I I  - Early Development o f Ind iv idual Measurement

A lfred B in et's  ea rly  work in  the area o f human a b i l i t i e s  fo l

lowed the lead  of Galton in  th a t he was concerned with the v a ria tio n s  

among indiv iduals of sensory d iscrim ination  and physical a t t r ib u te s . 

Paced with the problem of defining subnormal ch ildren  in  the French 

Schools, Binet departed from the in v estig a tio n s  o f the sp ec ific  d if f e r 

ences in  a b i l i t i e s  and proceeded to  in v estig a te  o v e r-a ll in te l le c tu a l  

a b i l i ty .  In  co llaboration  with Theodore Simon, Binet completed h is  

f i r s t  global measure o f o v e r-a ll in te l le c tu a l  a b i l i ty  in  I905 which he 

rev ised  in  I908 and again in  I9 I I .

Binet *s work was of primary importance in  th a t  he u t i l iz e d  

previous experience to  develop h is  evidence. With B in e t's  work the  sub

sequent development o f p ra c tic a l  measures o f in te llig en ce  was rap id .

Binet *s work was es tab lish ed  in  the  United S tates with the 

development of the Stanford-Binet^ developed under the d ire c tio n  o f L.

M. Teiman. In  h is  t e s t  Teiman introduced the ra t io  between mental age 

and chronological age as IQ. The l a t e s t  rev isio n  of the Stanford-Binet 

s t i l l  enjoys widespread po p u larity .

Period I I I  -  Development o f Group Measurement 

The advent of World War I  generated a demand fo r  a p ra c tic a l  

rap id  c la s s if ic a tio n  of th e  m illio n  and a h a lf  m ilita ry  r e c ru i ts .  The

^L. M. Teiman, The Measurement o f In te llig en ce  (Boston: Hough
ton  M ifflin , 1916).
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Binet te s t s ,  requiring oral responses, or individual manipulation of 

m aterials, were b asica lly  individual c lin ic a l instruments and as such 

were not suited for group administration. Because of the ex istin g  de

mand, a committee of the American Psychological Association was estab

lish ed  under the direction o f Robert M. Yerkes to arrive a t a solution. 

The committee, drawing upon a l l  available infoimation, was especia lly  

indebted to Arthur S. Otis, -sdio made h is  unpublished group in telligen ce  

te s t  available. As a resu lt of the work of th is  group, the Army Alpha 

and the Aimy Beta te s ts  were developed. The Alpha te s t  was designed for 

routine testin g  and the non-language Beta te st  was designed for language 

defic ien t recru its. Both te s ts  were designed for large scale group ad

m inistration.

As a resu lt o f the Army t e s t s ,  subsequent to World Wsir I ,  the 

testin g  movement experienced a tremendous growth. Because the te s ts  were 

crude, and because they were used randomly and produced random resu lts, 

there was ag much d issa tisfa c tio n  as sa tisfaction  \diich generated during 

the 20’s regarding the u t i l i t y  of psychological testin g .

Period IV -  Development o f Multiple Batteries

Following the rapid and indiscriminate use of both individual 

and group te sts  of in te llig en ce  during the tw enties, i t  became apparent 

that the existing te s ts  were lim ited in  th eir  u t i l i t y .  The problems fac

ing the testers then, as now, included prediction o f success in  school a t  

8lLL lev e ls  or success in  sp ec ific  occupations. Even though the i n t e l l i 

gence te s ts  developed during th is  period were designed to  estimate an in 

dividual's general in te lle c tu a l le v e l ,  the te s ts  were lim ited  in  their
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coverage^. More p rec ise  inform ation than th a t  required, fo r  g lobal meas

urement -was needed. The question arose regarding the p rec ise  type of 

infoim ation an ind iv idual t e s t  vas ab le  to  y ie ld . As a  p a r t ia l  answer 

to  th is  question, combined with the  recognition  th a t  many of the  in t e l 

ligence t e s t s  developed during the  period  were measuring a  combination 

o f sp ec ia l a b i l i t i e s  demanded by academic work, the  p rac tice  o f using 

d i f f e r e n t ia l  ap titu d e  t e s t s  to  supplement the ex isting  in te llig en ce  te s ts  

became p rev a len t.

C oincidentally w ith the demonstrated need fo r d if f e r e n t ia l  ap

t i tu d e  t e s t s ,  a " p a ra l le l  development in  the study of t r a i t  o rgm izations
2

was gradually  providing th e  means fo r  constructing  such te s t s ."

Charles Spearman in  England, l ik e  B inet, was concerned with

th e  nature o f human a b i l i t i e s .  Nunnally^ s ta te s ;

. . . Im p lic it in  Binet*s e f fo r ts  to  measure in t e l 
ligence was th e  assumption th a t  e i th e r  there i s  only 
one fac to r  o f in te llig e n c e  or in te llig e n c e  is  dcm- 
imated by one fa c to r .

Following th is  assunçtion, Spearman developed a mathematics 

to  t e s t  th e  hypothesis o f  a general fa c to r .  His book The A b ilit ie s  of 

Man summarizes h is  work.^

In  h is  early  work Spearman a ttr ib u te d  ind iv idual d ifferences 

in  te s t s  o f  a b i l i ty  to  two fa c to rs . The f i r s t ,  a general fa c to r  g , and

^Anne; A nastasi, Psychological Testing (New York: The McMillan 
Company, lg 6 l) .

^Anne A nastasi, Psychological Testing (New York: The McMillan 
Conpany, 195^)*

3
Nunnally, op. c i t .

^C. Spearman, The A b ili t ie s  o f Man (New York: The McMillan 
Congany, 1927).
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the  second, a  sp ec ific  fa c to r, s .  He l a t e r  modified his concept th a t 

the  general fa c to r  g was s u ff ic ie n t to  exp la in  the co rre la tio n  among 

various t e s t s ,  and th a t  s was ab le  to  ex p la in  the variance, and recog

nized the  need fo r  more d e ta iled  exploration  of the sp ec ific  fa c to rs , 

e sp e c ia lly  i f  the a c t iv i t ie s  compared were very s im ila r. In  th is  case, 

a c e r ta in  amount of c o rre la tio n  m i^ t  e x is t  over and above th a t  explained 

by the g fa c to r .

Spearman pioneered in  the development of mathematical models 

fo r  studying th e  general fa c to r  g, and th e  sp ec ific  fa c to rs . His Two- 

Factor Theory became the  b asis  o f fu rth e r  studies and f in a lly  led  to  the 

development o f fa c to r  an a ly s is .

P rim arily  through th e  work o f L. L. Thurstone, the development 

o f f a c to r  an a ly sis  during the 1930's  went beyond Spearman’s lim ited  model. 

Thurstone considered th a t  general in te llig e n c e  was too vague and h e te ro 

genous a construc t to  be worth measuring. He theorized  th a t g should be

broken in to  components which would re s u l t  in  a measurable p ro f ile  o f fac -
1 2 t o r s .  Following the lead o f Kelly , Thurstone asked the question: How

many and what kind of fac to rs  are  needed to  account fo r observed co rre 

la t io n s  among te s ts  o f a b i l i ty ?3 He then  proceeded to  develop a method

ology to  answer h is  question.

^ P h illip  E. Vernon, "A bility  Factors and Environmental In f lu 
ences," American Psychologist (1965), pp. 723-33»

L. Kelly, E ssen tia l T ra its  o f Mental L ife (Cambridge, 
M ass., Harvard U niversity  P ress, I92Ü).

3
Nunnally, op. c i t .
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Thorough coverage o f Thurstone*s methodology was contained

in  several publications, including h is book Multiple Factor Analysis

In addition, an excellent presentation of the problems faced by factor

analysts during the IgW 's was contained in  the a r tic le  Primary Mental

A b ilit ie s  o f Children.^

In general, Thurstone concluded that several group factors

ex isted  which could be id en tified  as primary mental a b i l i t i e s . Those

most frequently corroborated are quoted from Anastasi:^

V. Verbal Conçrehension: The principal factor
in  such te s ts  as reading conçrehension, verbal 
analogies, disarranged sentences, verbal reason
ing, and proverb matching. I t  is  most adequately 
measured by vocabulary t e s t s .

W. Word Fluency: Found in  such te s ts  as ana
grams, rhyming, or naming words in  a given cate
gory (e .g .  boys’ names or words beginning with 
the same le t t e r ) .

N. Number: Most c lose ly  id en tified  with speed
and accuracy of sin g le  arithmetic confutations.

S. Space: I t  i s  possible that the factor may
represent two d istin ct factors, one covering 
perception of fixed spatial or geometric rela
tio n s, the other manipulatory v isualizations, 
in  which changed positions or transfozmations 
must be v isualized . There i s  a lso  evidence of 
a third factor of "kinaesthetic imagery.”

M. Associative Memory: Found principally  in
te s ts  demanding rote memory for paired asso
ciates . There i s  some evidence to suggest

L. Thurstone, M ultiple Factor Analysis (Chicago, 111. ,  
U niversity  o f Chicago Press, 1947) .

%?helma G. Thurstone, Primary Mental A b ilit ie s  o f  Children. 
Reprinted in  Jim C. Nunnally, Psychometric Theory, p . 436, from Educa
t io n a l  and Psychological Measurement (19^1) , pp. 10$-U 6 .

^Anastasi, op. c i t . ,  pp. 344-54.
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th a t  th is  fa c to r  may re f le c t  the extent to  
which memory crutches a re  u t i l iz e d .  The 
evidence i s  against the presence of a broader 
fac to r throug^i a l l  memory t e s t s .  Other re 
s tr ic te d  memory fa c to rs , such as memory fo r 
te s^ o ra l sequences and fo r  s p a tia l  po sitio n , 
have been suggested by some in v estig a tio n s .

P. Perceptual Speed; Quick and accurate 
grasping of v isu a l d e ta i ls ,  s im ila r i t ie s ,  and 
d ifferences. This fa c to r  may be the same as 
the speed fac to r  id e n tif ie d  by e a r l ie r  inves
t ig a to rs .  This i s  one o f sev era l fac to rs  sub
sequently id e n tif ie d  in  percep tual ta sk s .

I  (or R) Induction (or General Reasoning):
The id e n tif ic a tio n  of th is  fa c to r  was le a s t  c le a r , i  
Thurstone o r ig in a lly  proposed an inductive 
emd a deductive fa c to r . The l a t t e r  was b es t 
measured by te s ts  o f s y llo g is t ic  reasoning and 
the former by te s ts  requ iring  the  subject to  
f in d  a ru le , as in  a number se rie s  coznpletion 
t e s t .  Evidence fo r the deductive fa c to r, how
ever, was much weaker than fo r  the inductive.
Moreover, o ther in v estig a to rs  suggest a gen
e ra l  reasoning fa c to r  b e s t measured by a r i th 
metic reasoning t e s t s .

The fu rth e r id e n tif ic a tio n  of fac to rs  was given impetus by 

World War I I  and through the war and post war periods, advanced from the 

dozen o r  so proposed by Thurstone to  fo r ty  well id e n tif ie d  fac to rs  de

scribed  by French in  1951*^ G uilford in  1956 l i s te d  some f i f t y  fac to rs  

and proposed a model fo r  the s tru c tu re  of in te l le c t  \diich y ie lds a pos

s ib le  120 fa c to rs . In  G uilford’s 4x$x6 model, in te l le c tu a l  a c t iv i t ie s  

were defined by contents, products, and operations. Operations was com

posed o f evaluation, convergent th ink ing , divergent th inking, memory, and 

cognition . Products contained u n its ,  c la sses , re la tio n s , systems.

J . W. French, "The D escription of Aptitude and Achievement 
Tests in  Terms of Rotated F actors."  Psychometric MonograiAis No. 5 

(Chicago, 111. :  U niversity of Chicago P ress, I9 5 I).
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transfoim ations, and in çU ca tio n s , \d ille  contents enclosed f ig u ra i, sym

b o lic , and semantic, and behavioral operations. G u ilfo rd 's  a r t ic le  con- 

ta in ed  a  d e ta iled  p resen ta tio n  o f modem th ink ing  about human a b i l i t i e s .

The advent o f the conçuter e s tab lish ed  a  growing In te re s t  in  

fa c to r  a n a ly s is . Pre-con^uter techniques o f fa c to r  ana lysis  have been 

rigorously  examined fo r s t a t i s t i c a l  e ffic ien cy  and have been replaced by 

mathematically elegant procedures. Nunnally concludes:

. . . Because of th e  opportun ities fo r  developing 
elegant, highly complex methods re la te d  to  fac to r 
an a ly s is , th ere  has been a tendency to  overdo the 
mathematical requirements of fa c to r  an a ly sis  and 
underdo the  requirements of fa c to r  an a ly sis  fo r 
em pirical research . This i s  a bad case o f the 
' t a i l  wagging the dog.'

In judging the usefulness of a p a r t ic u la r  method 
of an a ly s is , the experimenter should ask h im self,
'How much w ill  th is  help  my program of research? '
Looking a t  i t  in  th is  way, one w ill  see th a t  many 
of the mathematical issues in  the  l i t e r a tu r e  of 
fac to r ana lysis  concern inconsequential problems 
fo r em pirical research are  frequen tly  subverted 
by Rube Goldberg mathematical developments. This 
book w ill  argue th a t  some of the sim pler approaches 
are not only more p ra c tic a l ,  b u t a lso  more commen
surate with the s tra te g ie s  o f em pirical research .^

Despite the above, the methodology of fa c to r  analysis was be

coming the  domain of the s p e c ia l is t .  Nunnally recognized th is  trend  and 

made the  following statement l a t e r  in  h is  te x t:

. . . Whereas almost anyone can understand the 
mathematics of th e  cen tro id  method, few non
s p e c ia lis ts  w ill fu lly  understand the mathe
matics o f  p r in c ip a l a x is . Consequently,

^J. P. G uilford, "The Three Paces of I n te l le c t ,"  American 
Psychologist, XIV (1959)> PP» ^ 9- 79‘

2
Nunnally, op. c i t . ,  p . 290.
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in v estig a to rs  -will, in  many cases, have to  
work with methods vhose mathem atical innards 
are  something of a m ystery.^

K aiser, who has "ca rried  out more fac to r  ana lysis  ca lcu la tions

of the th e o re tic a l so rt on e lec tro n ic  conguters than  anyone walking on

earth" observes:

. . . Back in  the  Dark Ages before  computers, 
a  researcher would do some very serious psychol
ogizing before he increased  the scope of h is 
study— nowadays, unfo rtunate ly , he can add un
ra tio n a liz e d  v ariab les  to  h is  m atrices without 
b link ing  an eye. This seems undesirab le , of 
course.^

The cu rren t s ta tu s  o f  f a c to r  a n a ly tic a l  methodology may be

summarized by a fu rth e r  quotation from K aiser:

. . . the im plication  o f computers to  fac to r an a l
y s is  i s  s t i l l  on the horizon. T hrou^  th e ir  use, 
we w il l  in  the fu tu re , more f u l ly  be ab le  to  cap i
ta l iz e  on the b efo re-h is-tim e mathematical and 
s c ie n ti f ic  genius o f Louis Guttman, the b efo re- 
h is-tim e s t a t i s t i c a l  genius of Harold H otelling , 
and perhaps most im portant, allow  us to  t ra n s la te  
and in te ip re t  th e  in sp ired  in tu i t iv e  s c ie n ti f ic  
genius of L. L. Thurstone. 3

Despite the cu rren t inconclusiveness o f the b e s t nethodology 

to  u t i l i z e  in  stud ies involving fa c to r  a n a ly s is , sev era l te n ta tiv e  con

clusions can be formed from the  in v e s tig a tio n s  conçleted to  date .

^Nunnally, op. c i t . ,  p . 3I7 .

^ e n ry  F. K aiser, "The A pplication of E lectron ic  Computers t o  
Factor A nalysis," Educational and Psychological Measurement, XX, No. 1
(i9 6 0 ), pp. 141-91.

3I b id . , p . 151.
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The th ree  domains hypothesized by Bloom, the  cognitive, the 

a ffe c tiv e , and the psychomotor domains do e x is t  and human a b i l i t i e s  ap

pear to  r e f le c t  an in te ra c tio n  of th ese  domains.^ Cognitive fac to rs  have 

been te n ta tiv e ly  id e n tif ie d  as verbal and mathematical which, in  tu rn , 

have sub fac to rs  te n ta tiv e ly  id e n tif ie d  as s p a tia l ,  memory, perceptual 

speed, and reasoning.

A ffective fac to rs  had only recen tly  come under in v estig a tio n  

and as ye t were in  the d escrip tiv e  stage ra th e r  than the  a n a ly tic a l stage . 

However, the work o f the neo-behavior psychologists can be expected to  

produce id e n tif ia b le  fac to rs  in  th is  a rea .

The m anipulative or m otor-sk iH  area had been in v estig a ted  by 

Robert E. V a lle t t .^  His work id e n tif ie d  f if ty - fo u r  learn in g  disorders in  

th e  area with p ra c t ic a l  suggestions fo r  rem ediation.

French summarized the conclusions of the fa c to r  ana lyst through 

1951 with the statem ent:

. . . The most parsimonious hypothesis fo r 
mental s tru c tu re  i s  th a t i t  contains a ra th e r  
large  number o f frequen tly  overlapping, causa lly  
unre la ted  fa c to rs , which vary g rea tly  in  com
prehensiveness and which a re  produced by u n its  
o f  experience, by h e red ita ry  mechanisms, o r by 
any combination o f these two types o f in fluences.^

^Benjamin S. Bloom, Taxonomy of Educational Objectives (New 
York: Longmans, Green and Co., 1958J*

R o b e rt E. V ale tt, The Remediation of Learning D isa b ili t ie s  
(Palo A lto, C alifo rn ia: Feron Publishers, 196? ) .

3.■̂ French, op. c i t .
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While th ere  was su b s ta n tia l agreement with th is  statem ent,

t o t a l  agreement was lacking. Current thinking as ex en ç lified  by Guil- 
1 2fo rd  and Vernon indicated  th a t  th ere  was a re la tio n sh ip  between the 

fac to rs  and th a t  th is  re la tio n sh ip  argued fo r th e  acceptance of a  "h ie r

arch ic" model as b es t describing the s tru c tu re  of human a b i l i t i e s .

Survey of Selected Investigations

The fa c to r  a n a ly tic a l stud ies reported  herein  were considered 

rep resen ta tiv e  of investiga tions of the  WISC since 1950. No sim ila r 

study of the SIT was uncovered. The relevancy of the findings of the 

severa l in vestiga tions were considered in  Chapter Four when an attem pt 

was made to  is o la te  and id e n tify  the facto rs operating in  th e  population 

se lec ted  fo r th is  in v estig a tio n .

In  1952 Hagen in v estig a ted  the fac to r p a tte rns of the WISC 

u t i l iz in g  the  s ix  verbal sub tests  of the instrum ent and f iv e  of the  s ix  

performance su b tes ts .^  Coding was om itted fo r  two reasons; ( l )  be

cause i t  was a speed t e s t  and, accordingly, i t  was not possib le  to  com

p le te  i t s  r e l ia b i l i ty ,  and (2) a d iffe re n t type of coding t e s t  was ad

m inistered  to  d iffe re n t age groups. The subjects o f the  in v estig a tio n  

were one hundred boys and one hundred g ir ls  a t  each of the  age leve ls

^J. P. Guilford, Fundamental S ta t is t ic s  in  Psychology and 
Education (New York: ïfcGraw H ill  Book Co., 1956), p . 219»

^P h illip  E. Vernon, "A b ility  Factors and Environmental In flu 
ences," American Psychologist: XX (1965), pp. 723- 33.

E liz a b e th  Pauline Hagen, A Factor Analysis o f  the  Wechsler 
In te llig en ce  Scetle fo r Children, No. ^189 (New York: Columbia Univer
s i ty  P ress, 1952).
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o f 5, 7, 10, 13, and 15, selected  from a t o t a l  of 2200 toys and g ir ls  

between the ages o f 5-15, inc lu siv e , who were used to  standardize the 

WISC.

Two se ts  o f  in te rc o rre la tio n s  were computed from the scales 

scores of the su b jec ts . The two m atrices were subjected to  Thurstone’s 

method of m ultiple fa c to r  a n a ly s is . The general fa c to r  was studied by 

c e n t r in g  i t s  con tribu tion  to  the t o t a l  t e s t  variance a t  each age le v e l. 

The analysis  ind icated  th a t a t  a l l  age lev e ls  the general fac to r accounted 

fo r  the  g rea te s t proportion  o f t e s t  variance. There was no consisten t in 

crease in  the con tribu tion  of the group fa c to rs  as age increased.

A ll age le v e ls  produced a  general fa c to r  and a non-verbal 

f a c to r .  The non-verbal fa c to r  did not include the same te s ts  fo r a l l  

age groups. The fac to rs  beyond the  second were unstable and accounted 

fo r  a  very small percentage o f the variance.

In  195^, Gault^ reported a fa c to r  ana lysis  o f the in te rc o rr-  

la tio n s  p rin ted  in  the WISC Manual, a t  both the lOg and 1]^  year lev e ls , 

and found the same general p a tte rn  of fac to rs  in  the WISC as was reported 

by Hammar  ̂ fo r  the a d u lt sca les . The c o rre la tio n  m atrices fo r  the WISC 

su b tes ts  were fac to rized  by Thurstone*s cen tro id  method. The highest 

c o rre la tio n  in  each column was assumed as communality. McNemar's t e s t  

fo r  the maximum number of s ig n ifican t fac to rs  was u t i l iz e d  and analysis 

was concluded a f te r  the derivation  of the th i r d  fa c to r  in  the analysis of

^Una Gault, "F acto ria l P atterns of the Wechsler In te llig en ce  
S cales,"  A ustralian  Journal o f  Psychology, VI (1954), 85.

^A. C. Hammar, "A Factor Analysis of Bellevue T ests,"  Austra
l ia n  Journal of Psychology, I  (1950), 108- U 4 .
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■both m atrices. Gault concluded th a t  th ere  was no new evidence to  con

t r a d ic t  Hammar's arguments fo r  in te rp re tin g  the four fac to rs  a s  a gen

e r a l  eductive fa c to r , a verbal comprehension fa c to r , a  sp a tia l-p e rcep tu a l 

fa c to r  and a  memory fa c to r . The verbal comprehension fa c to r  and the 

sp a tia l-p e rcep tu a l fa c to r  corresponded roughly with the  Verbal and Per

formance Scales.

L i t t e l l^  reported  a I958 study by Lotsof, Comrey, Bogartz, 

and A m sfie ld  involving a fa c to r  an a ly sis  o f WISC and Rorschach scores 

o f seventy-two under-achieving ch ild ren  with reading d i s a b i l i t ie s .  Four 

fac to rs  were found idiich the  authors c a lle d  verbal, in te llig e n c e , pro

d u c tiv ity , percep tua l movement, and perfoimance speed. The Verbal and 

Performance Scales were not f a c to r ia l ly  pure. Block Design was loaded 

s ig n if ic a n tly  w ith th e  verbal in te llig e n c e  fa c to r  and comprehension and 

arithm etic  were loaded with the performance speed fa c to r . The authors 

concluded th a t  the  v erbal and perfoimance aspects o f the WISC were not 

independent of each o ther.

WISC -  Short Forms 

The search fo r  a  v a lid  short form te s t  of in te llig en c e  was 

generally  motivated by heavy case loads and lim ita tio n s  o f tim e. I f  a  

v a lid  IQ can be obtained with only f if te e n  or twenty mimites investment 

o f te s tin g  tim e, the psychologist can be freed  to  work with more cases 

o r do ad d itio n a l work in  o ther areas cu rren tly  excluded by th e  time fac

to r .  Some research had been devoted to  th is  problem with v aried  r e s u l ts .

^William M. l i t t e l l ,  "Ghe Wechsler In te llig en ce  Scale fo r  
Children: Review of a Decade of Research,” Psychological B uJJetin,
LVII, No. 2 (i960).
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Table 1 i s  a  summary o f av ailab le  in fonnation  regarding th e  search fo r  

a sh o rt form o f the WISC. Seme of the r e s u l ts  appeared encouraging, 

o thers le s s  so . Yalovitz and Aimstrong^ found c o rre la tio n  ranging 

from . 55-.61  fo r  a  heterogeneous group o f Child Guidance C linic re 

f e r r a l s .  They concluded, because of th e se  low c o rre la tio n s , th a t th e i r  

se lec ted  su b te s t combinations were in v a lid  to  measure the  in te llig en ce
p

of th e i r  sample. Thongs on and F in ley  showed a c o rre la tio n  of .75 and 

concluded th a t  an abbreviated WISC is  a  v a lid  in d ica to r o f the  f u l l  

sca le  IQ of g if te d  ch ild ren .

Mumpower with a  duad-WISC c o r re la tio n  of .95 concluded th a t  

the  duad d id  not adequately provide r e s u l ts  vaU d en o u ^  to  su b s titu te  

w ith a h i ^  degree of confidence fo r th e  -vdiole t e s t .  Schwartz and 

L ev itt^  in  a  study of n o n -in s titu tio n a liz e d , m entally  re tard ed  ch ild ren  

obtained co rre la tio n s  between th e  P u ll Scale WISC score and the in d i

v idual su b te s ts , and a l l  possib le  duads, t r ia d s ,  te tra d s ,  pentads, and 

hexads of sub tes ts  fo r a group o f such ch ild re n . They concluded th a t  

only pentad and hexad short forms can be su b s titu te d  fo r  the F u ll Scale 

WISC with r e la t iv e ly  sm all loss in  accuracy o f p red ic tio n .

M. Yalowitz and R. G. Armstrong, "V alid ity  o f Short Forms 
of the  Wechsler In te llig en ce  Scale fo r  Children (WISC),” Journal of C lin
i c a l  Psychology, XI (1955) ,  PP* 275-277.

2Jack M. Thongson and Carmen J .  F in ley , "An Abbreviated WISC 
fo r  Use With G ifted Elementary School C hildren," C alifo rn ia  Journal of 
Educational Research, XIV, No. k (I963), PP* 167- 177*

^Daniel M. Mtmçower, "The F a llacy  of th e  Short Form," Journal 
of C lin ic a l Psychology, XX, No. 1 (1964) ,  pp. I U - I I 3 .

4
Lewis Schwartz and Eugene E. L e v itt , "Short Forms of the 

Wechsler In te llig en ce  Scale fo r Children in  the Educable N on-Institu- 
t io n a liz e d . Mentally Retarded," Journal o f  Educational Psychology, LI,
No. 4 (i960), pp. 187-190.
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TABLE 1

SHORT FORM CORREIATIOKS WITH WISC FULL SCALE

Author N Year Suhtests Subjects C orrelation

Carleton and 365 195h
Stacey

Yalowitz and 229 1955
Armstrong

Smith

F in ley  and 
Thonçson

Siz^son and 
Bridges

ELlman and 
F isher

SosulsM

Enhxirg, 
e t  a l

Wight

Oshome and 
A lien

Thompson and 
F in ley

Thompson and 151 
Finley 400

133 1956

309 1958

120 1959

lh5 i960 

80 1961

lh 5

83

1961

1962

1962

1963

21 Short Foims 
Duads Throu^ 
Pentads

Tetrads and 
Pentads

Duads-triads 
Tetrads-Pentads

Best P red ic tor

Duads

A ll Possible 
Duads Through 
Hexads

Abbreviated
Scale

Duads, Triads 
Tetrads

Duad

Mental
Defectives

.64-.88

Heterogeneous . 55-*57 
Child Guidance 
C lin ic Ref.

60 1962 Triads

Best
Predictor

Pentad

Age 13.5

M entally
Retarded

Guidance 
C lin ic  Ref.

M entally
Retarded

.87-.96 

.896

.874

.7 8 9 -9 3 6

Special Class . 84-.90 
Matched P airs

Emotionally .9 I - .96 
Disturbed

phy sica lly
Disabled

•91

Retardates .800-.919

M entally
Retarded

G ifted
Gifted

.892

.84

.75

Mumpower 1964 Duad Special Ed. .95
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T!ABI£ 1—Continued

Author N Year Subtests Subjects C orrelation

Jastak  and 
Jastak

600 196k Vocabulary P upils, age .883-.895
9-15

Clements 92 1954 Tetrads,
Pentads

Reading •947-*95 
D isab ility

Yudin 114-7 1966 Selected
Items

Emotionally . 75- • 9^ 
Disturbed

Cole, e t  a l 165 1967 Tetrads Special .929 
Education

S ilv e rs te in 1967 Duads T hrou^ 
Pentads

WISC Standard- . 93-•98 
issation sanple

S ilv e rs te in 1967 Duad WISC Standard- .878 
iz a tio n  sample

Erikson 100 1967 Abbreviated
Scale

Mental Health .80-.98 
R eferrals
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S ilv e rs te in ^  agrees with Mumfort th a t the  "best duads mis- 

c la s s ify  more than one in d iv id u a l in  th re e , and even the  "best pentads 

m isc lassify  more than  one in  f iv e . This conclusion was based upon the 

argument th a t  the c o rre la tio n a l measure of v a lid ity  was not as meaning

fu l  as the agreement between the short form and F u ll Scale in  a c tu a lly  

c la ss ify in g  in d iv id u a ls .

Wechsler and S ilv e rs te in  concurred th a t  no one would se rio u sly  

advocate the  use o f a  sh o rt foim to  obtain  a comprehensive assessment

of in te l le c tu a l  fun c tio n s , bu t to  ob ta in  an IQ fo r  screening purposes,
2

there  were combinations o f duads or t r ia d s  th a t may s u ff ic e . The de

ciding fac to r must be th e  sp ec ific  use to  vdiich the re su lts  w ill  be p u t.

Thompson and Finley^ concluded th a t th e  use o f a sh o rt form of 

the  WISC i s  p ractice), w ith g if te d  ch ild ren . In  th e i r  study, with an  N 

o f hoc in  the  s tan d ard iza tio n  group, th e  p red ic ted  IQ was w ith in  8 po in ts  

in  a l l  but three percen t of the cases. S im ilarly , with an N of 151 in  

the v a lid a tio n  group, th e  pred icted  IQ was w ithin e i ^ t  po in ts  in  a l l  but 

two percent of the cases. The standard erro r of estim ate i n  th is  study 

was 5.11 scaled  score u n its  o f 3*70 IQ po in ts.

Thus, i f  a  c u ttin g  score o f 125 vas to  be used as a c rite rio n  

fo r  se le c tio n  of the  g if te d  and those with scores below two standard

^A. B. S ilv e rs te in , "V alid ity  of WISC Short Forms a t  Three Age 
Levels," Journal o f Consulting Psychology, XXXI, No. 6 (1967), pp. 635- 36.

^A. D. S ilv e rs te in , "A Short Form of th e  WISC and WAIS fo r  
Screening Purposes," Psychological Reports, XX (I967), p .  662.

3
Jack M. Thompson and Carmen J . F inley, "An Abbreviated WISC 

fo r Use With G ifted Elementary School Children," Journal of Educational 
Research, XIV, No. h (1963), pp. I67-I77.
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e rro rs  of estim ate (above I32) were Included, only two o r th re e  non

g if te d  ch ild ren  in  100 would he included. The questionable range, ac

cording to  Thon^son and F in ley , then was between I I7  and I32. For c h i l 

dren coining w ithin these l im its ,  the con^lete WISC should be adm inistered.

Baumeister and B a r t le t t^  reported  a fa c to r  a n a ly tic a l study of 

the WISC records of normal ch ild ren , in s t i tu t io n a liz e d  re ta rd a te s , and 

n o n - in s titu tio n a li  zed re ta rd a te s . Factors uncovered in  the  study in 

clude: (1) A strong general fa c to r  (2) A verbal fa c to r  (3) A p e r

foimance fac to r, and (4) In  the  case o f the re ta rd a te s , a weak b u t r e 

l ia b le  fa c to r  consis ting  o f D ig it Span, A rithm etic, and P ic tu re  Arrange

ment. Included in  th e i r  conclusions a lso  was the concept th a t  the WISC 

performance of th e  re ta rd a te s  i s  f a c to r ia l ly  more complex than th a t  of 

th e  noimals. Baumeister te n ta tiv e ly  in te rp re te d  th e  fou rth  fa c to r  as 

short term memory or stimulus tra ce  vhich  may not p e r s i s t  as long in  re 

ta rd a te s  as in  normals.

R. Travis Osborne^ reviewed p e r tin e n t fa c to r  a n a ly tic a l studies 

o f the WISC th ro u ^  I966 in  the  severa l in troductions to  h is  fiv e -y ea r

^A lfred A. Baumeister and Claude J .  B a r t le t t ,  "A Comparison of 
th e  Factor S tructure  of Normals and Retardates on th e  WISC, " American 
Journal of Mental Deficiency, IXVI (I962), pp. 641- 656.

% . T. Osborne, "F ac to ria l Coznposition o f the Wechsler I n t e l l i 
gence Scale fo r Children a t  the Pre-school Level," Psychological Reports, 
X III (1963), pp. 443- 448.

R. T. Osborne, "WISC Factor S tructu res fo r  Noimal Negro Pre
school Children," Psychological Reports, XV(l$64) ,  pp. 543- 546.

R. T. Osborne, "Factor S tructu re  of the  Wechsler In te llig en ce  
Scale fo r  Children a t  Pre-school Level and A fter F i r s t  Grade: A Longitud
in a l  A nalysis," Psychological Reports (I965), pp. 637- 644.

R. T. Osborne, " S ta b il i ty  of Factor S tructu re  of the WISC fo r 
Noimal Negro Children from Pre-school Level to  F i r s t  Grade," Psychological 
Reports, X III (1963), pp. 443-448.
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lo n g itu d in a l study o f mental fac to r s tru c tu re  change ascribed  to  in 

creasing  age and educational m aturity . In  I9 6 I Osborne examined I63 

pre-school ch ild ren  with the WISC and four re ference  t e s t s .  One year 

la te r  th is  t e s t  b a t te ry  was repeated w ith 153 o f  th e  same ch ild ren . The 

ten  standard WISC su b te s ts , except coding, were s p l i t  in to  two, th ree , 

and four p a r ts  to  y ie ld  as many variab les as p o ss ib le . K aiser’s Varimax 

ro ta tio n  was ap p lied  to  the re su ltin g  30x30 m atrix . Evidence was un

covered supporting e i ^ t  s t a t i s t i c a l ly  s ig n if ic a n t uncorrelated  fac to rs  

a t  the  pre-school le v e l  and ten  fac to rs  a f t e r  one year of school. Osborne 

a sse rted  th a t  a t  l e a s t  s ix  fac to rs  were re a d ily  id e n tif ie d  by WISC sub

t e s t s ,  or by combination of WISC su b te s ts . He fu r th e r  s ta te d  th a t by 

age s ix  d i f f e r e n t ia l  mental a b i l i t i e s  were c le a r ly  d isce rn ib le .

In  a second study by Osborne commencing in  I96I, 111 Negro c h i l 

dren were examined with the same t e s t  b a tte ry  and the  te s t s  were r ^ e a te d  

one year l a t e r  w ith I03 of the  same ch ild re n . In  th is  study, evidence 

was p resen ted  to  support nine s ta t i s t i c a l l y  s ig n if ic a n t,  uncorrelated 

fac to rs  a t  both the  pre-school le v e l and a f te r  one year o f school. Os

borne s ta te d  th a t  a t  le a s t  e i ^ t  fac to rs  a re  re a d ily  id e n tif ie d  by WISC 

su b tes ts  o r combinations of WISC su b te s ts .



CHAPTER I I I  

DESIGN OF THE STUDY

An in te rp re ta tio n  o f the  findings of th is  in v e s tig a tio n  r e 

qu ires as  th o ro u ^  an understanding of the sources o f the data analyzed 

as p o ss ib le . This chap ter, th e re fo re , provides infonnation regarding 

th e  se le c tio n  of the sample and t e s t s  by \diich they were measured.

The primary c r i t e r i a  fo r  inclusion  in  the sample was teach ers ' 

judgment. I f  in  the opinion of th e  ind iv idual teacher, a student could 

not perform su b s ta n tia lly  a t  grade le v e l, the student was re fe r re d  fo r 

psychological evaluation . During th e  course o f th is  in v es tig a tio n , ex

tending from October,1^967 to  January, I969, 122 such students were re 

fe rre d . The 122 included 16 g i r ls  and I06 boys. Each studen t was ad

m in istered  a  WISC and a SIT. Upon conclusion of the te s t in g , the sample 

was reduced to  m ales. The 16 females were elim inated because th e ir  

population  was not considered numerous enou^  to  warrant in c lu sio n  of a  

p o ss ib le  variance based upon sex. One boy was elim inated because he was 

non-Caucasian and English was not h is  native language. The remaining 11 

boys were elim inated because th e i r  ind iv idual te s t s  were not adm inistered 

perso n ally  by the in v e s tig a to r  and th e i r  inclusion  could conceivable con

t r ib u te  an undeterminable quan tity  of in v a lid  variance to  the  re su lts  

s in ce  no s ta b i l i ty  of adm in istra tive  method could be deteimined.

28



29

The students included in  the sample, as a re su lt  of teacher 

r e fe r r a ls ,  represented a l l  grade lev e ls  in  the Nevada County school, 

C a lifo rn ia . Thirty  (31^) of those f in a l ly  se lec ted  came from grades 

one, two, and th re e . Twenty-five (26^) came from grades four, f iv e , and 

s ix . Forty-one (43#) ceime from grades seven and e ig h t. T h irty -s ix  (38#) 

liv e d  w ithin c i ty  lim its ,  and s ix ty  (62#) liv e d  in  the  outlying ru ra l 

a re a s . Six were re fe rred  hy teachers of a one-teacher school, ten  (10#) 

by teachers of a  two-teacher school, and the remaining eighty (84#) by 

teachers of a nonnal e i ^ t  grade grammar school. These re fe r ra ls  were 

considered reasonably rep resen ta tive  of the ru ra l-u rban  d is tr ib u tio n  of 

students w ithin Nevada County, C alifo rn ia , where one, two, or th ree  

teacher schools account fo r  s ix  percent of the to t a l  enrollm ent, and vheve 

approximately 40# of the county population l iv e  w ithin c i ty  lim its  and 

the remaining 60# l iv e  in  the outly ing ru ra l  a reas.

The socio-economic background of those examined was reasonably 

congarable. E ight-four, or 88#, came from fam ilies in  ;diich the  family 

income was derived from "blue co lla r"  u n sk illed  or sem iskilled positions 

in  such in d u strie s  as logging, farming, construction , or subordinate 

s to re  help p o s itio n s , such as stock boy, minor c le r ic a l  p o s itio n s , or 

ja n i to r ia l  se rv ices . Ten, or roughly 10#, came from "\diite co lla r"  posi

t io n s , such as grocery c le rk , appliance and e le c t r ic a l  sales and rep a ir, 

shoe c le rk , o r serving the public in  seme s im ila r  capacity . Two, or 2#, 

could be c la s s if ie d  p ro fessional or p ro p rie ta ry .
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The WISC

Wechsler^ s ta te s  th a t the WISC vas developed as a downvard ex

tension  of the Wechsler-Bellevue In te lligence  Scales. Most of the items 

contained in  the  WISC are  from Form I I  of the adult sca le s . E asier items 

have been added to  the low end of the  sub tests to  make i t  su itab le  fo r 

use -with young ch ild ren .

Organization o f the Scale 

The WISC co n sis ts  of twelve sub tests  grouped in to  a Verbal 

Scale and a Performance Scale. Table 2 is  a breakdovn o f th is  grouping.

TABLE 2

VERBAL SCALE AHD PERFORMANCE 
SCALE OF THE WISC

Verbal Scale Perfoimance Scale

1. Information 1 . P ictu re  Con^letion

2. Congrehension 2 . P icture Arrangement

3 . Arithmetic 3 . Block Design

k. S im ila ritie s 4 . Object Assembly

5 . Vocabulary 5 . Coding

6. D igit Span 6. Mazes

"S)avid Wechsler, Wechsler In te lligence Sceile fo r Children, 
Manual (New York: The Psychological Corporation, 19^9) .
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In  the standard ization  o f the WISC a l l  twelve sub tests  were 

adm inistered although only ten  were used to  e s ta b lish  the IQ ta b le s .  

D ig it Span and Mazes were considered supplementary te s t s  " to  be added 

■vdaen time perm its" or " to  be used as a lte rn a te  t e s t s  when some other 

t e s t  i s  in v a lid a ted ."  The use of D igit Span and Mazes i s  made "prima

r i l y  because of th e i r  re la tiv e ly  low c o rre la tio n  with the other sub tests  

o f the Scale and a lso , in  the case of Mazes, the  time fa c to r ."^  Wech

s le r  s trong ly  advised th a t ,  in  c l in ic a l  s itu a tio n s , a l l  twelve te s t s  be 

adm inistered because of the "q u a lita tiv e  and d iagnostic date" they add.

Standardization Sainple 

The WISC was standardized on a se lec ted  sample a£ 2200 white 

American boys and g i r l s .  One hundred boys and one hundred g ir ls  were 

chosen a t  each o f  eleven age lev e ls , ages f iv e  th ro u ^  f if te e n . A ll 

ch ild ren  were w ith in  one and one-half months o f th e i r  mid years. The 

s in g le  exception to  th is  procedure occurred in  the  case of the f i f t y -  

fiv e  m entally d e fic ie n t ch ild ren  included in  the sample. This group 

was drawn p rim arily  from in s titu tio n s  in  I l l i n o i s ,  Michigan, and New 

York and more le n ie n t age standards were observed. Only a few se lec ted  

cases from "sp ec ia l classes" of two public schools were included. The 

stan d ard iza tio n  te s ts  were adm inistered by 17 f i e ld  examiners working 

in  85 d iffe re n t communities. A lthou^  more cases were te s te d , the 2200 

used in  the  f in a l  sample were se lected  as being rep resen ta tive  o f the 

19^0 census with respect to  geographic a rea , u rb an -ru ra l residence, and

W echsler, op. c i t . ,  p. 6.
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p a re n ta l occupation. Some adjustment was made to  allow  fo r  the recent 

s h i f t  o f population to  the  West.

The WISC F u ll Scale IQ, the Performance,IQ, and the Verbal IQ, 

were based on norms from other ch ild ren  of the same age. Accordingly, 

they  were dev ia tion  scores. The raw scores obtained from the sub tests 

were converted in to  Scaled Scores by separate tab le s  fo r each four-month 

age span and then in to  IQ 's w ith a  mean of 100 and a  standard deviation 

o f 15. The F u ll Scale Score was the sum of 1h e  Verbal Score and the 

Perfoimance Score. I t  was based on ten  t e s t s .  The Verbal Score was the 

sum o f the scaled  scores of th e  f iv e  te s ts  ^ i c h  have been adm inistered. 

The Perfoimance Score was the sum of the f iv e  Scaled Scores a lso  o f the 

t e s t s  adm inistered. In  the event th a t more than f iv e  or le ss  than five  

t e s t s  were adm inistered in  e i th e r  the Verbal o r Performance a reas, pro

ra tin g  was necessary . I f  s ix  t e s t s  had been given, the sum of the s ix  

t e s t s  must be m u ltip lied  by f iv e -s ix th  to  reduce i t  to  th e  equivalent of 

f iv e  t e s t s .  I f  four t e s t s  had been given, the four scores must be m ulti

p l ie d  by f iv e -fo u rth s  (5A ) to  expand i t  to  the equivalent o f five  t e s t s .  

I t  was expected th a t  WISC IQ 's w ill  always be based upon a t  le a s t  four 

Verbal and four Performance t e s t s .

R e lia b i l i ty  and R elated Data fo r  the WISC Tests

The r e l i a b i l i t i e s  and re la te d  data  are  reported  in  Table 3 

fo r  ages 7^ , 10§, and 13g. These three ages were considered most rep re

sen ta tiv e  of the age range fo r  -vdiich the WISC was designed.^

^Wechsler, op. c i t . ,  p . I3.
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TABLE 3

BELIABIUTÏ AMD STANDARD ERROR OF 
MEASUREMENT OF THE WISC TESTS 

N=200 FOR EACH AGE lEVEL®

Age tI Age 1C% Age 13i
r SEm r SEm r SEni

Information .66 1.75 .80 1.34 .82 1.27
Comprehension •59 1.92 .73 1.56 .71 1.62
Arithmetic .63 1.82 .84 1.20 .77 1.44
C on^rison .66 1.75 .$1 1.31 .79 1.37
Vocabulary .77 1.44 .91 .90 .90 .95
D ig it Span .60 2.45 .59 1.92 .50 2.12
Verbal Score .88 5.19 .96 3.00 .96 3.00

(Without D ig it Span
.66 .68P ic tu re  Conçletion .59 1.92 1.75 1.70

P icture  Arrangement .72 1.59 .71 1.62 .72 1.59
Block Design .84 1.20 .87 1.08 .88 1.04
Object Assembly .63 1.82 .63 1.82 .71 1.62
Coding® .60 1.90 - - —- — —
Mazes .79 1.37 .81 1.31 .75 1.50
Performance Score .86 5.61 .89 4.98 .90 4.74

(Without Coding
and Mazes)

3.68F u ll Scale Score .92 4.25 .95 3.36 .94
(without D ig it Span,

Coding and tfeizes)

The S% i s  in  Scaled Score u n its  fo r  th e  te s ts  and in  IQ u n its  fo r  the 
Verbal, Performance and F u ll Scale Scores.

Based on c o rre la tin g  Coding A and Coding B, 115 cases.

Except in  th e  cases o f D ig it Span and Coding A and B, a l l  r e 

l i a b i l i t i e s  were determined by the s p l i t  h a lf  technique, w ith appropriate 

co rrec tion  fo r  f u l l  leng th  of the t e s t  by the  Spearman-Brown formula. The 

Coding t e s t ,  which was e s se n tia lly  a speed t e s t ,  d id  not lend  i t s e l f  to  

th is  technique. However, the r e l i a b i l i t y  co e ffic ien ts  fo r  Coding were 

made possib le  beca’jse , fo r  ages and 8^, many of the ch ild ren  were
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given both Coding A and Coding B. Thus the  values reported were based 

on ah a lte rn a te  t e s t  s itu a tio n . I t  was considered probable th a t  the 

scores would be a l i t t l e  h igher i f  the scores on Coding A were co rre la 

ted  with scores on a s t r i c t  a lte rn a te  form.

The D ig it Span t e s t  was adm inistered as two separate too ls; 

D igits Forward and D igits Backward. Accordingly, th e  r e l ia b i l i ty  coef

f ic ie n ts  fo r  th is  t e s t  were based on the  co rre la tio n  between scores on 

D igits Forward and scores on D igits Backward corrected  according to  the 

Spearman-Brown formula.

Both Wechsler^ and Seashore^ warned the user to  take  in to  ac

count th e  f a i r ly  low r e l i a b i l i t i e s  of some of the subtests in  in te rp re t

ing e ith e r  the absolute sub test scores o r re la tio n s  between them. For 

instance , the  in te rn a l consistency of D ig it Span decreased with age from 

a h i ^  of .60 a t  T | to  a  low of .50 a t  I 3g . Only the  Verbal Score, the 

Performance Score, the F u ll Scale Score, and the Block Design Score had 

co e ffic ien ts  of in te rn a l consistency above .80 a t  the three age le v e ls . 

In general, however, the r e l ia b i l i ty  o f the  t e s t  tended to  increase with 

age so th a t  a t  age le v e l 13^ a l l  sub tests  except D igit Span (.50) and 

P icture Completion ( . 68) were above .70.

The t e s t  user was advised not to  be confused by the discrep

ancy between the s ize  o f  the SEm fo r the ind iv idual te s ts  as conçared to

^D. Wechsler, Wechsler In te llig en ce  Scale fo r Children (New 
York; Psychological Corp., 1949) •

% . Seashore, A. Wesman, and J .  Doppolt, "Standardization o f 
Wechsler In te llig en ce  Scale fo r  CM ldren," Journal of Consulting Psy
chology, XIV (1950, pp. 99-U.O.
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the SEjj fo r the Verbal, Performance, and F u ll Scale IQ’s . For the in 

d iv idual te s t s ,  the  8%  vas in  Scaled Score Units fo r  the IQ 's , the S% 

vas in  IQ u n its .

The Slosson In te llig en ce  Test (siT) 
fo r Children and Adults

Slosson constructed the SIT (Short In te lligence Test) as an 

abbreviated and sim plified  form o f the Stanford-Binet In te llig en ce  Scale, 

Form L-M. (S-B)^ vhich could be adm inistered by "school teachers, p r in c i

p a ls , psychom etrists, psychologists, guidance counselors, so c ia l vorkers, 

school nurses, and other responsible persons vho, in  th e ir  p ro fessional 

vork, o ften  need to  evaluate an in d iv id u a l 's  mental a b i l i ty ." ^

Organization of the Scale 

The SIT vas organized around a  se rie s  of observations or tasks 

extending from the age of s ix  months (O-O.5) to  twenty-seven years (27-O). 

Each observation or ta sk  represented a six-month in te rv a l. The items and 

tasks used in  the in fan t and e a r ly  childhood section of the t e s t  were 

taken d ire c tly  or adapted from the G esell Developmental Schedules. A g rea t 

many o f the items beyond infancy and early  childhood were adapted from the  

Stanford-Binet in s e r t .  As conqpared to  the  Stanford-B inetÿ,the Slosson 

has a h i ^ e r  ce ilin g  fo r  adu lts  and a  lower base fo r ch ild ren .

^Levis M. Terman and Maud A1 M errill, Stanford-Binet I n t e l l i 
gence Scale, Form L-M (Boston, Mass.; Houghton M ifflin  Co., 1937) .

R ich a rd  L. Slosson, Slosson In te llig en ce  Test (SIT) fo r C hil- 
dren and Adults (East Aurora, New York; Slosson Educational P ub lications,
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standard ization  Sample 

The population  chosen fo r obtaining comparative re su lts  be

tween the SET and the S-B, Form L-M came from both  the  urban and ru ra l  

populations in  New York s ta te .  R eferrals were received from the follow

ing:

Children: 1 . Cooperative nursery schools
2 . Public schools
3 . Parochial and p riv a te  schools
4. Junior and sen io r h i ^  schools
5. G ifted and retarded  c lasses  (White, Negro,

and American Indian )
6 . The C ity Youth Bureau
7. A home fo r boys
8 . An in fan t home

Adults: 1 . General population
2 . Various p ro fessio n a l groups
3. A u n iv ersity  graduate school
4. A s ta te  school fo r th e  re ta rd ed
5. A county j a i l

Many of those te s te d  were n e g a tiv is tic  or withdrawn. Some 

had reading d if f ic u l t ie s  and others were ph y sio lo g ica lly  or neurologic- 

a l ly  disordered. Two samples were reported in  the  manual giving a spe

c i f ic  source and number. These are  summarized in  Table 4.

TABIE 4

STANDARDIZATION SAMPLE OF SIT

Source Sangle Ages N

State School Retarded Women 18-54 11
A U niversity Gifted Adults 22-31 10
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Concurrent v a l id i ty  only i s  reported  in  the manual. Corre

la tio n s  between the  Stanford-B inet, Form L-M* and the SIT a re  shown in  

Table 5»

TABLE 5

IQ CORRELATIONS BETWEEN THE 
STANFORD-BINET, L-M AND SIT

Age Number r Mean 
SB-LM SIT

standard  D eviation Average 
SB-LM SIT D ifference

4 27 .90 116.6 114.6 19.7 18.7 6 .7
5 23 .93 102.1 101.5 20.7 18.0 5.6
6 6l .98 100.7 101.3 20.7 20.2 4.4
7 71 .98 98.9 98.4 23.5 20.9 5 .9
8 44 .94 95.5 95.5 17.6 17.0 5.3
9 45 .97 100.7 100.6 25.1 23.7 5.1

10 40 .94 96.1 97.2 23.9 24.6 6.1
11 51 .96 93.1 92.6 21.4 22.0 4.9
12 36 .97 94.0 94.1 22.4 24.6 4.6
13 57 .96 96.3 97.0 23.4 24.9 5.0
14 66 .97 92.7 92.4 20.4 21.5 4.4
15 56 .94 92.7 91.7 18.8 18.2 5.1
l 6 39 .96 97.6 97.5 23.7 24.0 4 .7
17 23 .94 106.0 106.6 16.9 16.7 5.0
18 62 .97 101.7 102.5 31.8 31.2 5 .9

A r e l i a b i l i ty  c o e ffic ien t of .97 'was reported fo r 139 ind iv iduals 

from age it-50 years. The t e s t - r e t e s t  in te rv a l was w ithin a  period  o f two 

months. The mean IQ 's of th e  i n i t i a l  t e s t  was 99*0 • The mean IQ of the 

r e t e s t  was 101.3 . The standard deviations were 24.7 and 25.1, respec

t iv e ly .  A standard e rro r o f measurement of 4.3 was reported .
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In fan ts  and young chilôjren under four years of age were not 

re te s te d . Most of th e  items used to  t e s t  these youngsters were e i th e r  

adapted o r taken d ire c t ly  from the G esell Developmental Schedules and 

were considered to  he as re lia b le  as p o ssib le  fo r  th is  ea rly  age. The 

t e s t  u se r was cautioned to  consider th e  t e s t  scored fo r  these young

s te rs  as te n ta tiv e .



CHAPTER IV

STATISTICAL ANALYSIS

Raw scores were obtained through the adm inistration of the 

Slosson In te llig en ce  Test (SIT) fo r Children and Adults and the Wech

s le r  In te llig en ce  Scale fo r Children (WISC) to  the sample couvrised o f 

boys. The raw scores were converted to  t e s t  age scores fo r each 

v a riab le  and in te rc o rre la tio n s  confuted fo r each se t o f  v a riab le s .

The computations were acconç>lished by th e  members of the conçuter s ta f f  

a t  the  U niversity  o f Oklahoma and th e  U niversity  of C alifo rn ia  a t  Davis.

C orrela tion  M atrix 

The obtained 169 Pearson product-moment co e ffic ien ts  o f co rre

la t io n  were arranged in to  a c o rre la tio n  m atrix . These co e ffic ien ts  o f 

c o rre la tio n  are  presented in  Table 6 along with the means and standard 

deviations fo r  the respective  v a r ia b le s .
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TABLE 6
INTERCOIÎRELATIONS OP RAW SCORED MEANS AND STANDARD DEVIATIONS 

OF VARIABLES FOR SEIECTED POPULATION (N=$4)^

SMA WMA INF COMP ARITH SIM VOCAB DIGIT PICT.
COMP.

PICT.
ARR.

BLOCK
DESIGN

OBJ.
ASSEMB.

CODING

SMA 83 71 81 70 83 65 78 68 76 71 61

IMA 91 92 80 80 80 89 69 86 78 82 78 73
INF 83 92 77 66 79 87 58 78 72 72 67 599
COMP 71 80 77 63 62 71 45 61 53 64 57 60

ARITH 81 80 66 63 56 64 70 63 57 64 58 54

SIM 70 80 79 62 56 76 49 65 62 56 54 49
VOC 83 89 87 71 64 76 57 77 67 68 64 60

DIGIT 65 69 58 45 70 49 57 49 51 49 4l 45

PICT. COMP. 78 88 78 61 63 65 77 49 67 70 67 59
KCCT. ARR. 66 78 72 53 57 62 67 51 67 55 56 53

BLOCK DESIGN 76 82 72 64 64 56 68 49 70 55 71 56

OBJ. ASSEMB, 71 78 67 57 58 50 64 4l 67 56 71 61

CODING 61 73 50 60 54 49 60 45 59 53 56 61

Means 
St. Dev.

10.84 10.62 10.15 9.96 9.48 
2.75 2.56 2.68 3.15 2.52

11.38 11.07 
3.56 3.17

9.53
3.44

11.08 11.98 
3.73 3.41

11.02
3.31

11.51
3.35

10.44
2.66

^Decimals omitted
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Kie t  t e s t  was visecL to  determine th e  sign ificance of th e  coef

f ic ie n ts  of co rre la tio n . In  te s tin g  the n u ll  hypothesis fo r a c o e ffic ie n t 

of co rre la tio n , the requ ired  t  is  estim ated hy the formula:

/ n-2

were r  -  obtained co e ffic ien t of c o rre la tio n  and. N -  numher of p a irs  of 

observations. ^

Thus in  th is  sample of $4, an r  of approximately .28 or g rea te r 

proved to  be s ig n if ic a n t a t  the one percent le v e l o f sign ificance in  terms 

of zero-order co rre la tio n s .

This i s  v e rif ie d  by H erlinger with th e  follow ing statem ent:

. . . With about 100 p a irs  of measures the  problem 
(of the sign ificance of th e  c o e ffic ie n t of corre
la tio n ) i s  le ss  acute. To carry  th e  .05 day, an 
r  of about .20 i s  su ff ic ie n t;  to  ca rry  the  .01 day, 
an r  of about .25 does i t . ^

^J. P. G uilford, Fundamental S ta t is t ic s  in  Psychology and 
Education (New York: McGraw H ill Book Co., I956), p . 219.

S 'red  N. g e rlin g e r. Foundations o f Behavioral Research, (New 
York: H olt, Rinehart and Winston, In c .,  1^ 4 ) , p . 17I.
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Wechsler, In  p reparing  the WISC su b tes ts , u t i l iz e d  items \AxLch. 

co rre la ted  w ell with o th er measures of in te llig e n c e . Wechsler has s ta ted  

th a t  the  su b tes ts  are  to  be regarded as d iffe re n t measures of i n t e l l i 

gence, not measures of d if fe re n t in te llig e n c e .^

. . . The grouping of sub tests  in to  Verbal and 
Performance S cales, while intending to  ençhasize 
a dichotomy as regards possib le  types of a b i l i ty  
c a lle d  fo r  by th e  ind iv idual t e s t s  dees not imply 
th a t  these a re  the only a b i l i t i e s  involved in  the 
t e s t s .  Nor does i t  imply th a t  these are  d if fe re n t 
kinds of in te llig e n c e , e .g . v erba l, m anipulative, 
e tc . I t  m erely in ^ lie s  th a t  th e re  are d if fe re n t 
ways in  ^ i c h  in te llig e n c e  can m anifest i t s e l f .

Inspection  of the  tab le  o f co rre la tio n s  confirms th e  expection th a t  a h i ^

degree of in t e r - t e s t  c o rre la tio n  of th e  SIT with the su b te s ts  of the  WISC

leads to  a  fu r th e r  expectation  th a t  the  items w iH  measure a common fa c to r .

Factor Analysis

The f in a l  s t a t i s t i c a l  ana lysis  o f the data consis ted  o f submit

t in g  the  c o rre la tio n  m atrix  to  fa c to r  ana lysis  using K aiser’s Varimax 

methodology which i s  adapted to  conputer p rocessing .3 The fac to r load

ings p ro jec ted  by the  process o f fa c to riz a tio n  were arranged as shown in  

Table 7 w ith the  cumulative proportion  of t o ta l  variance in d ica ted . No 

ro ta tio n  was p o ss ib le . Accordingly, only one fa c to r  was ex trac ted  from 

these data vhich in d ica ted  th a t  a U  v ariab les  measured a common a b i l i ty .

S h e i l a  Jones, "The Wechsler In te llig en ce  Scale fo r  Children 
Applied to  a Sanple of London Primary School C hildren," B ritish  Journal 
of Educational Psychology (I962), pp. 32(2) ,  119-133*

Wechsler, The Measurement and A ppraisal o f  Adult I n t e l l i -  
gence (London B a ilie re : Tundall and Cox, 195W).

^W. R. Drapee and H. Smith, Applied Regression Analysis (New 
York: John Wiley and Sons, I967).



TABLE 7 

FACTOR MATRIX®’

V ariables 1 2 3 4 5 6
Factors 

7 8 9 10 11 12 13

Slosson MA 926 093 o44 -017 -125 -012 -045 -083 016 179 -232 -143 -000

WISC MA 999 -oo4 -006 014 014 007 009 015 -001 -031 016 022 001

In fo . 919 -062 -214 -062 -035 -005 044 068 -105 021 184 -221 -000

Comp. 802 -146 -021 -456 089 -284 ©42 ©31 -105 -133 -072 046 -000

A rith . 606 366 221 -095 -076 -141 -062 -289 144 o4l 133 039 -000

S im il. 792 -017 -450 -096 o4l 236 132 -099 252 -098 -037 031 -000

Vocab. 900 -060 -209 -049 -017 104 -045 022 -190 262 040 169 -000

D ig it Span 687 649 105 027 078 142 079 182 -132 -108 -033 014 -000

P ic . Comp. 856 -143 -038 181 -119 085 359 -091 -115 -203 -020 010 -000

P ic . A rr. 777 031 -221 445 144 -336 062 071 069 007 -018 033 -000

B lk . Assem. 818 -148 239 -045 -302 009 -053 314 233 020 028 037 -000

Obj. Assem. 780 -284 330 180 -143 084 324 -138 -120 —060 -005 022 -000

Coding 728 -194 308 -002 552 121 -083 020 081 050 012 -030 -000

Cum. Pro . 
o f T ot. Var.

695 793 805 843 881 906 928 949 968 983 992 1.000 1 .000

(5

^Decimals omitted



AU te s t s ,  f u l l  scale  and su b te s ts , showed co n sis ten tly  h l ^  

f i r s t  fa c to r  sa tu ra tio n  which accounted fo r  approximately 70 percent o f 

th e  t o t a l  variance. This finding  tended to  support W echsler's notion 

th a t  the main function  of the t e s t  as  a whole was the  measurement o f a 

general fa c to r . The s u f f ic ie n t ly  h i ^  loading on th e  Slosson ind icated  

th a t  i t  was a  v a lid  measure o f  general in te llig e n c e , which covered the 

same general area o f behavior as the WISC, a l th o u ^  th e  a b i l i t ie s  meas

ured  by the two instrum ents were not id e n tic a l .  No o ther fac to rs  emerged 

on th e  Slosson MA and WISC f u l l  sca le . However, on th e  WISC several 

s in g le  fac to rs  have emerged ;Aich appeared on the  following sub tes ts: 

D ig it Span, S im ila r i t ie s , Ccoqprehension, P ic tu re  Arrangement, Coding.

A ll fac to r loadings exceeded .40 values. Perhaps these  could be id e n t i 

f ie d  as fac to rs  of v erba l ccaqorehension, percep tual speed, eduction of 

conceptual r e la t io n s ,  and v isu a liz a tio n . These fac to rs  accounted fo r  

approximately an ad d itio n a l 20 percent o f th e  t o t a l  variance. This might 

be expected since th e  sub tests  o f the WISC were reported  as being fac -  

t o r i a l ly  complex. However, th ese  findings could have come about because 

o f the  sm all sanç>le and the re la tiv e  homogeneity of the  group.

Because o f the  heavy loadings on the f i r s t  fa c to r  i t  was con

cluded th a t  the Slosson could serve as w ell as a screening instrum ent as 

the WISC since i t  d id  not p ick  up th e  sm all sp ec ific  or minor fa c to rs . 

Perhaps, i t  might be considered a b e t te r  instrum ent to  use in  p ra c t ic a l  

s itu a tio n s  fo r  the school psychologist because of th is  and because of 

i t s  easy and rap id  adm in istra tion .



CHAPTER V 

SUMMARY AND RECOMMENDATIONS

E ffo rts  to  reduce the  time involved in  the adm in istra tion  of 

ex is tin g  in te llig e n c e  te s t s  has long been of concern to  psycholog ists. 

Increasing student populations, without a corresponding increase  in  the 

number of psychological workers has eniphasized the need fo r  a sh o rt re 

l ia b le ,  v a lid  in te llig e n c e  t e s t .  E ffo rts  to  locate  such a  t e s t  have gen

e ra lly  been r e s t r ic te d  to  the  a rea  of abbreviating ex istin g  t e s t s .  Short 

forms of the WISC have been th o ro u ^ ly  investiga ted ; however, the re su lts  

were inconclusive. A lth o u ^  th e  shortened version may have p ra c t ic a l  

u t i l i t y ,  i t  would appear th a t  i t  should be r e s tr ic te d  to  the  use of the 

h ighly  tra in ed  in d iv id u a l.

The Slosson In te llig en ce  Test fo r  Children and Adults (SIT) was 

developed adm ittedly as a  shortened version o f the Stanford-Binet Tests 

of InteJJigence (s -B ) . The t e s t  was published and found immediate popu

l a r i t y  among p riv a te  school guidance personnel. Even th o u ^  th e  t e s t  i s  

e a s ily  adm inistered and e a s ily  understood, i t  had received lim ited  use in  

the public school systems compared to  the WISC and the S tanford-B inet. A 

fa c to r  •vdiich may have reduced the use of the SIT in  public schools was the 

fa c t th a t in  some s ta te s ,  p u p il personnel workers were lim ite d  by le g is 

la t iv e  ac tion  regarding the  p a r t ic u la r  t e s t s  they may u t i l i z e .

45



46

This study was designed, to approach the problem posed by a t 

tempting to  determine the adequacy of the SIT to  perfoim the same function  

as th e  WISC. An a tte n ^ t 'was made to e s ta b lis h  p a r t ia l  v a l id i ty  o f th e  

SIT as a screening instrum ent in  p ra c tic a l  s itu a tio n s  through a f a c to r ia l  

study of both instrum ents.

The te s ts  were administered to  a sangle of $4 male students ^ o  

were re fe rre d  fo r psychological te s tin g  by th e i r  respective teachers dur

ing  th e  period  November 10, 1968, to January 10, 1969. The subjects were 

a  su b s ta n tia lly  homogeneous group in  terms of sex, socio-economic back

ground eind the  fa c t "that a l l  were id e n tif ie d  as poor academic ach ievers.

The SIT and the WISC yielded a t o t a l  of I3 -variables. The means, 

s-tandard de-viations, standard e rro r  o f the means and Pearson product- 

moment co rre la tio n s  were determined fo r  these  v a riab le s .

The c o rre la tio n  m atrix was subm itted to  f a c to r ia l  analysis by 

th e  Kaiser*s Varimax me-thod. One highly v erb al fac to r was ex trac ted . No 

ro ta tio n  of the  fa c to r  m atrix was at-bained.

The analysis  made in  th is  study warranted the following conclu

sions:

(1) The SIT has h ighly  s ig n if ic an t concurrent v a lid ity  when 

compared to  the F u ll Scale WISC.

(2) While se lec ted  WISC short forms are h ighly  co rre la ted  with 

th e  WISC f u l l  sca le , -the n ecessity  fo r h ighly  tra in ed  personnel to  in te r 

p re t  the re su lts  of these short forms would appear to  make "the short forms 

o f le s s  p ra c t ic a l  u t i l i t y  t han the  s in g le , easy to  understand SIT, a t  

le a s t  u n t i l  such a time as adequate manuals fo r  these forms are  developed.
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(3) Both th e  WISC f u l l  scale  and the SIT measure a basic  

general in te llig en ce  to  a  h i ^ l y  s ig n if ic a n t degree.

(4) To paraphrase Wechsler, the SIT may reasonably be included 

•with the WISC ind iv idual t e s t s  as a  "d iffe re n t measure o f in te llig e n c e  

ra th e r  than as a measure of d iffe re n t in te llig e n c e ."

Since only a s in g le  general fa c to r  was found in  the  f a c to r ia l  

in v estig a tio n  i t  was concluded th a t  th is  may have re su lted  from the sm all

ness of the sample s ize  as w ell as -the re la t iv e  homogeneity of the sample. 

A re p lic a tio n  of th is  study, w ith rev ised  WISC item w e i^ ts  and a la rg e r  

sample o f students rep resen ta tiv e  o f various geographical areas and socio

economic lev e ls  i s ,  th e re fo re , recommended.



BIBLTOGRAPHÏ

Books

Ahman, J .  S tan ley , and Glock, Marvin D. Evaluating P upil Grovth. Boston; 
AUyn and Bocon, 1959*

Aider, Henry L. and R oessler, Edward B. In troduction  to  P ro b ab ility  and 
S t a t i s t i c s . San Francisco, C a lif .:  W. H. Freeman and Co., I 960.

A nastasi, Anne. Psychological T estin g . New York: The MacMillan Co., I96I.

A nastasi, Anne. Testing Problems in  P e rsp ec tiv e . Washington, D. C.: 
American Council on Education, I965.

Bloom, Benjamin S. Taxonomy of Educational O bjectives. New York: Long
mans, Green and Co., 1956.

Buros, Oscar Krisen, ed. Mental Measurements, Yearbooks. New Jersey: 
Gryphon P ress, 1959*

Chauncey, Henry, and Dobbin, John E. Testing: I t s  Place In  Education
Today. New York: Harper and Row, 19^3 •

Drapee, W. R ., and Smith, H. Applied Regression A nalysis. New York:
John Wiley and Sons, 1^ 7 *

Elzey, Freeman H. A Programmed In tro d u ctio n  to  S ta t i s t ic s .  Belmont,
C a l i f .:  Wadsworth Publishing Co., In c .,  I967.

Eysenck, H. J ,  Foundations o f B ehavioral Research. New York: H olt,
R inehart and Winston, 1964.

,  Sense and Nonsense in  Psychology. Baltim ore, Maryland: Pen-
guin Books, I96O.

_______ . Uses and Abuses of Psychology. Baltim ore, Maryland: Penguin
Books, 1953»

G uilford, J .  P. Fundamental S ta t i s t ic s  in  Psychology and Education.
New York: McGraw H il l  Book Co., 19&7*

Hagen, E lizabeth  Pauline. A Factor Aaa,lysis o f the  Wechsler In te llig en ce  
Scale fo r  Children, No. ^189. New York: Columbia U niversity
P ress , 1952.

48



k9

Hemeny, John G., S nell, J ,  Laurie, and Thooçpson, Gerald L. In troduction  
to  F in ite  Mathematics. Englewood C lif f s ,  New Jersey; P ren tice  
H all, In c ., 1957.

Eenryson, S tan. A p p licab ility  o f Factor Analysis i n  the Behavioral Sci
ences. stbcldiolm: A lquist and Wikoell, I 960.

H erlinger, Fred N. Foundations of Behavioral Research. New York: Holt,
Rinehart and Winston, 1$64.

KLeimnunty, Benjamin. Problem Solving: Research Method and Theory. New
York: John Wiley and Sons, In c .,  195(5 .

Lazarus, Richard S. Adjustment and P erso n a lity . New York: McGraw H ill
Book Co., 1961.

lin d q u is t, E. F ., ed. Educational Measurement. Washington, D. C.: 
American Council on Education, 1950.

McNemar, Quinn. Psychological S ta t i s t i c s . New York: John Wiley and
Sons, Inc.", 1955»

Morrison, Donald F. M ultivariate  S ta t i s t i c a l  A nalysis. New York: McGraw 
H il l  Book Co., 1967.

Mourer, 0 . Hobart. Learning Theory and Behavior. New York: John Wiley
and Sons, i960 .

Nunnaliy, J .  C. Psychometric Theory. New York: McGraw Hil l  Book Co.,
1967.

Orleans, Jacob S. Measurement in  Education. New York: Thomas Nelson
and Sons, 1937*

Oronbach, Lee J .  E ssen tia ls  of Psychological T esting . New York: Harper
and Brothers, 19^9*

P atterson , Gerald R., and GuUion, E lizabeth  M. Living With Children. 
Champaign, 111.; Research P ress, I968.

Slosson, Richard L. Slosson In te llig en ce  Test fo r  Children and A dults.
East Aurora, New York: Slosson Educational P ub lica tions, I963.

Smith, Ju d ith  M., and Smith, Donald E. P . Child Management: A ProCTam
fo r  Barents. Ann Arbor, Mich.: Ann Arbor i^ b lish e rs , 1906,

Spearman, C. The A b ilit ie s  of Man. New York: MacMillan, I927.

S taa tz , Aîîdiur W., and S taatz , Carolyn K. Complex Human Behavior. 
"Chicago: H olt, Rinehart and Winston, 1966.

______ f Human Learning. New York: H olt, R inehart and Winston, 1964.



50

Tate, Merle W. S ta t i s t ic s  in  Education. New York: The MacMillan Co.,
1955.

Tennan, Lewis M., and M erril, Maud A. Measuring In te llig e n c e . Cambridge: 
The Riverside ÿ re ss , Houghton M ifflin  Co., 1937*

Thorndike, Robert L ., and Hagen, E lizabeth . Measurement and Evaluation 
in  Psychology and Education. New York: John Wiley and Sons,
Inc., 1967»

Thurstone, L, L ., and Thurstone, T. G. F ac to ria l Studies of In te llig e n c e .
Psychometric Monographs. Chicago, 111. :  U niversity o f Chicago
P ress, 19^1.

. M ultiple Factor A nalysis. Chicago, 111. :  The U niversity  of
Chicago P ress , 1950.

_________ . Primary Mental A b i l i t ie s . Chicago, 111. :  The U niversity  of
Chicago ipress, 193 3̂.

UUman, Leonard P .,  and Krasner, Leonard, eds. Case Studies in  Behavior 
M odification. New York: H olt, Rinehart and Winston, I969.

V ale tt, Robert E. The Remediation of Learning D is a b il i t ie s . Palo A lto, 
C a lif .:  Feron P ublishers, I967.

Vernon, P. E* Intelligence and Attainment Tests. London, E. E. 4 : The
University of London Press.

Wechsler, David. Wechsler In te llig e n c e  Scale fo r Children. Meinual. New 
York: The Psychological Corp., 1949*

. . .  The tfeasurement and A ppraisal of Adult In te llig en ce . Fourth
E dition . Baltim ore: Williams and Williams, 1958.

Wolpe, Joseph, S u ite r, Andrew, and Reyna, L. J . ,  eds. The Conditioning 
Therapies. New York: H olt, Rinehart, Winston, In c .,  1964.

A rtic le s

Adcock, C. J .  "The Comparison of the  Concepts of C a tte ll and Eysenck."
B ritish  Journal o f Educational Psychology, XXXV (1965), 90-97.

Barclay, A. and Carolan, P a tr ic ia .  "A Comparative Study of the Wechsler 
In te llig en ce  Scale fo r  Children and the Stanford-Binet I n t e l l i 
gence Scale, Form L-M." Journal of Consulting Psychology, XXX, 
No. 6 (1966), 563. -----------------------------  --------

Baumeister, A lfred A. "Use of the  WISC with Mental Retardates: A Review." 
American Journal o f Mental D eficiencies, LXIX (1964, I83-I94.



51

Bridges, C ecil. "Nomographs fo r Computing th e  * V alid ity ' o f WISC or
Wechsler-Bellevue Short Forms." Journal of Consulting Psychol
ogy, XXIII, No. 5 (1959) , 453-^51̂ .

Castelyns, Nicholas. "A Study of th e  E ffectiveness of Two Procedures of 
Group Counseling with Small Groups of Talented, Underachieving 
Seventh and E i^ th  Grade S tudents." Fordham U niversity , 196?•

Clements, Gladys R. "An Abbreviated Form of the Wechsler In te llig en ce
Scale fo r  Children." Journal o f Consulting Psychology, XXIX, No. 1
(1965), 92.

Cole, Spurgeon N., Williams, Robert L ., Nix, Alice P .,  L itaker, Robert G.
"V alid ity  of an Abbreviated WISC SSale fo r  Retarded and Borderline 
C hildren." Psychological Reports, XXI, (1967), 571- 572.

Coleman, James C. " S ta b il i ty  of In te llig en ce  Test Scores in  Learning Dis
o rd ers ."  Journal of C lin ica l Psychology, XIX, No. 3 (19^3 ), 
295-298.

DeLapa, G iacinto. "C orrelates o f Slosson In te llig en ce  Test, Stanford-
B inet, Form L-M, and Achievement In d ices."  West V irg in ia  Uni
v e rs ity  P ress, 1967.

Dwyer, Paul S. "The Determination o f the  F actor Loadings o f a  Given Test 
From th e  Known Factor Loadings of Other T ests."  Psychometrika,
I I ,  No. 3 (1937):

Enburg, Richard, Rowley, Vinton N., and Stone, Beth. "Short Forms of the  
WISC fo r  Use with Emotionally Disturbed Children." Journal of 
C lin ic a l Psychology, XVII, No. 3 (196I), 280- 284.

Erikson, Robert V. "Abbreviated Forms o f th e  WISC; A Réévaluation."
Journal of Consulting Psychology, XXXI, No. 6 (1967), 64l ,

E stes, Betsy Worth, C urtin , Mary E llen , DeBurger, Robert A ., and Denny, 
C harlo tte . "Relationships Between i960 Stanford-Binet and 
1937 Stanford B inet, WISC, Raven, and Draw-a-Man." Journal of 
Consulting Psychology, XXV, No. 5 (I9 6 I), 388-39I.

 , "Relationships Between the O tis, I960 Stanford-Binet and WISC."
Journal of C lin ic a l Psychology, 1965*

Frandsen, Arden N., and ELgginson, Jay B. "The Stanford-Binet and the
Wechsler In te llig en ce  Scale fo r  Children." Journal of Consult
ing Psychology, SV (1951), 236-238.

F ranse lla , Fay, emd Gervey, David. "M ultiple Regression Equations fo r 
P red ic ting  Reading Age from Chronological Age and WISC Verbal 
IQ." B r itish  Journal of Educational Psychology, XXXV (1965),
66—89.



52

Gault, Una. "F ac to ria l P a tte rn s  of the  Wechsler In te llig en ce  S ca les ."  
A ustralian  Journal of Psychology, VI (195^) > 85*

Hagen, E lizabeth Pauline. "A F acto r Analysis of the Wechsler I n t e l l i 
gence Scale fo r  C hildren." Columbia U niversity  P ress , 1952.

Ja s tak , J .  P ., and Jastak , S. R. "Short Forms of the WAIS and. WISC 
Vocabulary S ubtests."  Journal of C lin ica l Psychology, XX,
No. 2 (1964), 167-199.

Jones, S heila . "The Wechsler In te llig e n c e  Scale fo r Children Applied 
to  a Sample o f London Primary School Children." B r it ish  
Journal of Educational Psychology, XXXII, No. 2 (1962),
119-133.

Hare, R. D., Hislop, M. W., and L attey , C hristine . "Behavioral Change 
Without Awareness in  a  Verbal Conditioning Paradigm." Psy
chological Reports, XV (1964) , 542.

K aiser, Henry F. "The Varimax C rite rio n  fo r  Analytic Rotation In  Fac
to r  A nalysis." Psychometrlka, XXIII, No. 3 (September, 1958),
187-200.

Krugman, Judith  I . ,  Justman, Joseph, W ris ts  tone, J .  Wayne, and. Krug- 
man, M orris. "Pupil Functioning on the Stanford-B inet and 
the Wechsler In te llig e n c e  Scale fo r  Children." Journal of 
Consulting Psychology, XV ( l 95l ) ,  475- 48] .

Lessing, E lise  E lk ins, and Lessing, John C u rtis . "WISC Subtest V ari
a b i l i ty  and V a lid ity  o f  WISC IQ." Journal o f C lin ic a l Psy
chology, XIX, No. 1 (1963), 92-95.

lindholm, Byron W. "Changes In Conventional and Deviation. IQ’s ."
Journal of Educational Psychology, LV, No. 2 (1964) , U O -II3 .

L l t t e l l ,  William M. "The Wechsler In te llig en ce  Scale fo r  Children:
Review of a Decade of Research." Psychological B u lle tin ,
LVII, No. 2 (i960), 132-156.

Mahan, Thomas W., J r .  "Diagnostic Consistency and P red ic tion : A Note 
on Graduate Student S k i l ls ."  B ib liographical Personnel and 
Guidance Journal, XLII (I963), 364- 367.

Maxwell, A. E. "Inadequate Reporting of Normative Test Data." Journal 
of C lin ica l Psychology. XVII, No. 1 (I961), 99-101.

_______ . "Tables to  F a c i l i ta te  th e  Coinparlson of Sub-Test Scores on
the WISC." Journal o f  C lin ica l Psychology, XV (1959) ;  293- 295.

McNemar, Quinn. "On the Number o f F actors."  Psychomet r ik a , V II, No. 1 
(March, 1942) , 9 -I8 .



53

Methvln, Marilyn. "Quick Test Performances o f M entally Retarded In d i
v id u a ls."  American Journal of Mental D eficiency, LXVIII (196k), 
540-542

Michael, William B. "A Short Evaluation o f the  Research Reviewed in  Edu
ca tio n a l and Psychological T esting ,"  Review of Educational Re
search, XXXV, No. 1 (February, I965), 92, 93, 9^»

Millman, Jason, and Glock, Marvin D. "Trends in  the Measurement of Gen
e ra l  Mental A b ility ."  Review of Educationa l  Research, XXXV,
No. 1 (February I965), 17- 23.

Moed, George, Wight, Byron W., and James, P a tr ic ia .  " In te re s t Correla
tio n s  o f th e  Wechsler In te llig en ce  Scale fo r Children and Two 
P ic tu re  Vocabulary T ests."  Educational and Psychological Meas
urement, x x m . No. 2 (1963), 359-363.

Manpower, Daniel L. "The Fallacy  of the  Short Form." Journal of C lin i
c a l  Psychology, XX, No. 1 (1964) ,  I I I - I I 3 .

N ichols, John E ., J r .  "B rief Forms o f the Wechsler In te llig en ce  Scales 
fo r  Research." Journal of C lin ic a l Psychology, IX, No. l 4
(1963), 425.

N ickols, John. "S tru c tu ra l E ffic iency  of WAIS S ub tests ."  Journal of 
C lin ica l Psychology, XX (1966), 421-423.

Osborne, R. T ravis. "Factor S tru c tu re  of th e  Wechsler In te llig en ce
Scale fo r  Children a t  Pre-School Level and A fter F i r s t  Grade:
A Longitudinal A nalysis." Psychological Reports, XVI (1965), 
637.644.

_______ . "F ac to ria l Ccmçosition of the  Wechsler IN telligence Scale fo r
Children a t  the Pre-School Level." Psychological Reports,
X III (1963), 443- 448.

_______ , and Allen, J e rry . "V alid ity  of Short Forms o f the WISC fo r
Mental R etardates." Psychological Reports, XI (1962), 167-I7O.

P astov ic , John J . ,  and G uthrie, George M. "Some Evidence on the  V a lid ity  
o f the WISC." Journal o f Consulting Psychology, XV (I9 5 I),
385-386.

Robeck, Mildred C. "Subtest P attern ing  of Problem Readers on WISC."
C alifo rn ia  Journal of Educational Research, XI (i960), 110- 115*

Schachter, Frances Fuchs, and Apgar, V irg in ia . "Conçarison of Pre-School 
S tanford-B inet and School-Age WISC IQ*5." Journal o f Educa
t io n a l  Psychology, XUX, No. 6 (1958), 320- 323.



54

Schwartz, Lewis, and L e v itt, Eugene E. "Short-Foims o f the Wechsler
In te llig en ce  Scale fo r Children in  the Educahle, N on-Institu- 
tio n a lized . Mentally Retarded." Journal of Educational Psy
chology, LI, No. 4 187-190.

Seashore, Harold, Wesman, Alexander, and Doppelt, Jerome. "The Stand
ard iza tio n  of the Wechsler In te llig en ce  Scale fo r Children." 
Journal of Consulting Psychology, XIV (1950, 90-110.

S ilv e rs te in , A. F. "A Short Short Foim of the WISC and WAIS fo r Screen
ing Purposes." Psychological Reports, XX (I967), 682.

"A Short Short Form of Wechsler's Scales fo r  Screening Pur
poses." Psychological Reports, XXI (I967), 842.

Slnpson, William H., and Bridges, C ecil C., J r .  "A Short Form o f the
Wechsler In te llig en ce  Scale fo r  Children." Journal o f  C lin i
c a l Psychology, XV (1959) ; 425.

Smith, Bessie S. "The R elative M erits of C ertain  Verbal and Non-Verbal 
Tests a t  the Second-Grade Level." Journal o f  C lin ica l Psy
chology, XVII, No. 1 (1961), 53-54.

Teigland, John J . ,  Winkler, Ronald C ., Minger, Paul F ., Kranzler, Gerald 
D. "Some Concomitants o f Underachievement a t  the Elementary 
School Level." Personnel and Guidance Journal (ifey, I966),
950-955.

Thcopson, Jack M., and F in ley , Carmen J . "An Abbreviated WISC fo r  Use 
With G ifted Elementary School Children." C alifo rn ia  Journal 
o f Educational Research, XIV, No. 4 (1963); 167- 177*

Throne, Frances M., Schulman, Jerome L ., and Kaspar, Joseph C. "R eli
a b i l i ty  and S ta b il i ty  o f the  Wechsler In te llig en ce  Scale fo r 
Children fo r a  Group o f Mentally Retarded Boys." American 
Journal of Mental D eficiencies, LXVII, No. 3 (I982), 455-457»

Triggs, Frances Oralind, and Cart^e, J .  Keith. "Pre-School P upil Per
formance on th e  Stanford-Binet and the Wechsler I n te l l i gence 
Scale fo r Children." Journal of C lin ica l Psychology, IX
(1953); 27-29.

Welder, A rthur, N oller, Paul A., and Schramm, Theodore A. "The Wech
s le r  In te llig en ce  Scale fo r Children and the Revised Stanford- 
B inet." Journal of Consulting Psychology, XV (195I), 330-333»



55

W irls, Charles J . ,  and P lo tk in , Rosalie R. '’C alculation of Quick Test 
IQs fo r  Children with Mental Ages Seventeen and Ahove." 
chological Reports, XX (1967)# 603-605.

Yudin, Lee William» "An Abbreviated Form of the WISC fo r Use With Emo
tio n a lly  Disturbed Children." Journal of Consulting Psychology, 
XXX, No. 3 (1966), 272-275.


