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Abst rac t  

Brunswik's r evo lu t iona ry  approach t o  psychology has  s t e a d i l y  

increased  i ts  inf luence  over t h e  p a s t  t h r e e  decades. Unfortunately,  

a s  t h e  use  of t h f s  approach inc reases ,  i t s  p r i n c i p a l  concepts ,  

r e p r e s e n t a t i v e  design and eco log ica l  v a l i d i t y ,  a r e  being confused, 

corrupted and reduced t o  c l i c h e s ,  thus  endangering f u r t h e r  progress .  

In  an e f f o r t  t o  r e s t o r e  and preserve  t h e i r  meaning, t h e s e  concepts  

a r e  descr ibed and examples of t h e i r  use  and mfsuse a r e  provided, 

To i l l u s t r a t e  f u r t h e r  t h e  p o t e n t i a l  s ign i f i cance  of t h e  l o s s  of 

t h e s e  concepts,  t h e  widely-accepted phenomenon of  " i l l u s o r y  c o r r e l a t i o n "  

is  c r i t i c a l l y  examined t o  show t h a t  because i t  was s tud ied  without  

t h e  b e n e f i t  of t h e  above mentioned concepts it remains without  

t h e o r e t i c a l  o r  empir ica l  foundation. 



Psychology's Scientific Revolution: Is It in Danger? 

A scientific revolution is underway in psychology. It began when 

a prominent scientist (Brunswik) argued that the conventional approach 

within his discipline is the reverse of what it ought to be and provided 

cogent theoretical and empirical support for the argunent. Nore and 

more research workers are finding the conventional approach inadequate, 

are calling for the same reversal in approach, and employing the new 

theory and methodology in their work. When such events occur the 

discipline is, in the well-known language of Thomas Kuhn (P962), 

giving up one paradigm for another. 

Psychology's scientific revolution began with Brunswikss argument 

for a reversal in psychology's approach to its subject matter. He 

(a) urged the abandonment of the search for noaroehetlc, deteministic 

laws of behavior in favor of idiographic-statfstical descriptions (now 

"modelsq') of' t%ie behavior of individuals, (b) advocated the replacement 

of the systematic design of experiments %n favor of the design of 

experiments that are representative of the organism's ecology, or 

habitat, and (c) suggested that the geographer's descriptive efforts 

rather than the physicist's law-seeking endeavor should, provide the 

proper model for psychologists (1943, 1952, 1956). These points were 

buttressed by a detailed methodologlcaP argment, empirical studies and 

a sophisticated analysis of trends in the hlstory of psychology which 
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pointed t o  t h e  eventua l  acceptance of t h e s e  r evo lu t iona ry  ideas .  (See 

Hammond, 1966 f o r  a n  overview.) 

The r e v e r s a l  i n  approach urged by Brunswik i s  now being advocated 

by an inc reas ing  number of psychologis t s .  From t h e  time of KochPs 

(1959) review of psychology i n  which he a s s e r t e d  t h a t  t h e r e  i s  a "stub- 

born r e f u s a l  of psychological  f i nd ings  t o  y i e l d  t o  empir ica l  genera l iza-  

t i on , "  cont inuing  through t h e  present  t o  Cronbach" gloomy pronouncement 

t h a t  "genera l iza t ions  decay" (1975, p. 122) ,  t h e r e  has  been a growing 

recogni t ion  t h a t  t h e  present  paradigm is  f a i l i n g ;  t h a t  change is 

needed. Leaders i n  t h e  f i e l d s  of experimental psychology (e .g. ,  Jenkins ,  

1974), developmental psychology (e.g., Bronfenbrenner, 1977), and 

educa t iona l  psychology (e.g. ,  Cronbach, 1975),  and s o c i a l  psychology 

i n  p a r t i c u l a r  (e.g. ,  Gergen, 1973, 1976; McGuire, 1973; Smith, 1976; 

s e e  a l s o  Elms, 1975) have noted t h a t  t h e  t r a d i t i o n a l  approach leaves  

us  with r e s u l t s  t h a t  a r e  r e s t r i c t e d  t o  t h e  l abo ra to ry ,  and the re fo re  of 

dubious va lue .  Inc reas ing ly ,  t h e  genera l  demand is  f o r  some methodologi- 

c a l  change (o f t en  no more than brave, i f  vague, c a l l s  f o r  more " f i e l d  

research") t h a t  w i l l  permit t h e  achievemer~t of r e s u l t s  t h a t  w i l l  c a r r y  

s t a b l e  meaning f o r  behavior ou t s ide  t h e  l abo ra to ry  (Reference Note 1 ) .  

A s  t h e  pace of change inc reases ,  however, t h e  p r i n c i p a l  concepts 

of psychology's s c i e n t i f i c  r evo lu t ion  a r e  becoming confused, emptied of 

meaning, re invented ,  and t h e i r  o r i g i n s  l o s t .  I n  t h e  hope of prevent ing 

f u r t h e r  nega t ive  developments of t h i s  kind,  I s h a l l  ( a )  i n d i c a t e  b r i e f l y  

t h e  na tu re  of c e r t a i n  key Brunswikian concepts ,  (b) show t h a t  they a r e  

i n  danger of l o s i n g  t h e i r  meaning a s  t h e i r  u s e  inc reases ,  (c )  c a l l  

a t t e n t i o n  t o  t h e  o r i g i n a l  meaning of these  concepts  i n  an e f f o r t  t o  
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r e s t o r e  t h e i r  t h e o r e t i c a l  coherence, and (d) demonstrs te  how f a l s e ,  

y e t  widely accepted,  conclus ions  have been d r a m  from r e s e a r c h  t h a t  

f a i l s  t o  maintain t h e  i n t e g r i t y  of t h e s e  concepts.  It must be 

emphasized that i t  i s  n o t  merc?ly t h e  p r i o r i t y  of usage of terms 

that- i s  a t  s t ake ;  r a t h e r ,  i t  i s  my purpose t o  s e rve  t h e  development 

of psychology a s  a cumulatfve s c i e ~ c e ,  and t o  spa re  i t s  s t u d e n t s  from 

having t o  cope wi th  t h e  i d i o s y n c r a t i c  p r o i f f e r a t i o n  of t h e  meanings of 

concepts  taken from what was o r i g i n a l l y  a t h e o r e t i c a l l y  coherent  

con tex t .  Since i t  i s  n e a r l y  twenty-five years  s i n c e  Brunswik9s 

dea th ,  however, h i s  academic backgrdund is  b r i e f l y  descr ibed  f i r s t .  

Egon Brunswik 

Brunswik (1903-1955) began h i s  work during t h e  30 ' s  i n  A u s t r i a  

and continued i t  a t  t h e  Un ive r s i t y  of Ca l i fo rn i a  a t  Berkeley from 

1937 t o  1955, Although Brunswik earned h igh  esteem as a scho la r  f o r  

h i s  profound ana lyses  of t h e  h i s t o r y ,  method and theory  of psychology, 

a s  w e l l  a s  h i s  research ,  h i s  a rgunents  f o r  change were r e j e c t e d  dur ing  

h i s  life"Lme (see Hamond, 1968; Tolman, 1956, f o r  biographicaE 

information;  f o r  c o n t r a s t i n g  views wi th  Hull  and Lewin, s e e  BrunswZk, 

1943; Hul l ,  2943; Lewin, 1943).  

To what ex t en t  thPs r e j e c t i o n  accounted f o r  h i s  s u i c i d e  i n  1955 

is  uncer ta fn ;  what is  c e r t a i n  is  t h a t  t h e  acceptance of h i s  i d e a s  has  

increased  scead i ly  s i n c e  h i s  dea th ;  t h e r e  have been over  175 r e fe rences  

t o  h i s  work i n  t he  l a s t  f i v e  yea r s .  What i s  equa l ly  c e r t a i n  is  t h a t  

he c a l l e d  f o r  a r e v e r s a l  of fundamental p r a c t i c e s .  A s  noted by Gibson 

(1957) i n  h i s  review of 8runswikv s book (f 956) : "He [Brunswik] a s k s  

u s ,  . . t o  revamp our fundamental t h ink ing ,  . . . It is a n  onerous 
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demand. . . . H i s  work i s  an  o b j e c t  l e s s o n  i n  t h e o r e t i c a l  i n t e g r i t y "  

(p.  35).  Only by m a i n t a i n i n g  t h a t  " t h e o r e t i c a l  i n t e g r i t y "  w i l l  

psychology be  a b l e  t o  m a i n t a i n  i t s  momentum toward t h e  a t t a i n m e n t  of 

l a b o r a t o r y  r e s u l t s  t h a t  c a r r y  meaning f o r  s i t u a t i o n s  o u t s i d e  t h e  

l a b o r a t o r y .  

Three  Revolu t ionary  Concepts - i n  Danger 

The c u r r e n t  t r e a t m e n t  of t h r e e  c o n c e p t s  in t roduced  by Brunswik 

( r e p r e s e n t a t i v e  - d e s i g n ,  e c o l o g i c a l  v a l i d i t y ,  and - i n t r a - e c o l o g i c a l  - - - - - - -- 

c o r r e l a t i o n )  a r e  d i s c u s s e d  below. Tn what f o l l o w s  we show how t h e  

c u r r e n t  t r e a t m e n t  of t h e s e  concep t s  produce t h e  confus ion ,  l o s s  of 

o r i g i n  and meaning, and r e i n v e n t i o n  mentioned above.  

R e p r e s e n t a t i v e  -- Design 

The concep t  of r e p r e s e n t a t i v e n e s s  is  fundamental  t o  g e n e r a l i z a t i o n .  

J u s t  a s  t h e  s u b j e c t s  i n  a n  experiment must r e p r e s e n t  t h o s e  n o t  inc luded  

i n  t h e  exper iment  i f  g e n e r a l i z a t i o n  o v e r  s u b j e c t s  is  t o  be ach ieved ,  s o  

a l s o  must t h e  c o n d i t i o n s  of an  experiment r e p r e s e n t  those  c o n d i t i o n s  

o u t s i d e  t h e  l a b o r a t o r y  over  which g e n e r a l i z a t i o n  i s  t o  be ach ieved .  

Sys temat ic  arrangement of condi t i o n s  i n  t h c  txpcr irnerlt tlia t d o  

no t  r e p r e s e n t  t h e  nonsysternatic arrangement of condl t ions o u t s  itlc o f  

i t  p r e v e n t s  b o t h  l o g i c a l  and e m p i r i c a l  g e n e r a l i z a t i o n  of r e s u l t s .  

Moreover, i f  exper iments  a r e  t o  produce r e s u l t s  t h a t  w i l l  g e n e r a l i z e  t o  

c i rcumstances  o u t s i d e  t h e  l a b o r a t o r y ,  t h e y  must n o t  merely i n c l u d e  

s u b s t a n t i v e  m a t e r i a l  t h a t  i s  r e p r e s e n t a t i v e  of t h e  o u t s i d e  s i t u a t i o n ,  

bu t  t h e  f o r m a l ,  t h a t  i s ,  s t r u c t u r a l ,  a s p e c t s  of t h e  s i t u a t i o n  o u t s i d e  

t h e  l a b o r a t o r y  a s  w e l l .  A s  Brunswik p u t  i t :  " G e n e r a l i z a b i l i  t y  or 

r e s u l t s  concern ing .  . . t h e  v a r i a b l e s  involved [ i n  t h e  exper iment]  

must remain l i m i t e d  u n l e s s  t h e  range ,  b u t  b e t t e r  a l s o  t h e  
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d i s t r i b u t i o n .  . . of each v a r i a b l e ,  h a s  been made r e p r e s e n t a t i v e  of 

a c a r e f u l l y  def ined  s e t  of conditions9"(1956, p. 53). Brunswik's 

admonition regard ing  t h e  represenaativenness of t h e  f o m l  a s p e c t s  of  

t h e  cond i t i ons  of experiments a l s o  inc ludes  t h e  ( eco log ica l )  f n t e r -  

c o r r e l a t i o n  among t h e  independent v a r i a b l e s  i n  t h e  experiment,  t hus  

cha l lenging  t h e  t y p i c a l  f a c . t o r i a l  des ign  i n  which v a r i a b l e s  are set 

i n  or thogonal  r e l a  t i o n  t o  one ano the r  . 3 

One way t o  achieve  r ep re sen ta t ivengss  of t a sk ,  o r  s n v i r o m e n t a l ,  

condi t ions  i s  t o  sample cond i t i ons ,  j u s t  a s  one achieves  r e p r e s e n t a t i v e -  

nes s  of t h e  s u b j e c t  popular ion by sampling sub jec t s .  I n  t h i s  way t h e  

range, d i s t r i b u t i o n  and i n t e r - c o r r e l a t i o n  among environmental v a r i a b l e s  

w i l l  appear  i n  t h e  l abo ra to ry  sample, and, t h e r e f o r e  t h e  l a b o r a t o r y  

cond i t i ons  w i l l  be  r e p r e s e n t a t i v e  of t h e  condi t ions  toward which 

g e n e r a l i z a t i o n  i s  intended--within t h e  l i m i t s  of sampling e r r o r s .  

The s i z e  of suck sampling e r r o r s  can b e  est imated and c o n t r o l l e d  by 

t h e  s i z e  of t h e  sample, p r e c i s e l y  a s  i n  s u b j e c t  sampling. 

This  argument f o r  t h e  need f o r  r ep re sen ta t iveness  of t a s k  cond i t i ons  

has slowly bu t  s u r e l y  gained acknowledgefnent s i n c e  Brunswik fntroduced 

i t  i n  t h e  40 ' s  ( see ,  e .g . ,  Brunswik, E943) ,  p a r t i c u l a r l y  i n  t h e  a r e a  

of person-perception, For when t a s k  cond i t i ons  inc lude  persons,  t h e  

argument i s  s t ra ight forward  and i t s  implementatisn i s  not  d i f f i c u l t .  

It is  easy t o  s e e  t h a t  i f  one in t ends  t o  gene ra l i ze  over  persons,  

whether they  a r e  subject-persons o r  object-persons,  sampling i s  

requi red .  I f  one wants t o  a s c e r t a i n  whether s h o r t  people a r e  perceived 

t o  be l e s s  (or  more) agg res s ive  than  t a l l  people one must expose t o  

t he  s u b j e c t  sample an adequate sample of s h o r t  and t a l l  person-objects  

s i n c e  s h o r t  and t a l l  persons w i l l  v a r y  i n  many o t h e r  dimensions, e.g., 
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weigh t ,  s e x ,  e t c .  And, indeed ,  ob jec t -pe rson  sampling h a s  incre;isctl 

s u b s t a n t i a l l y  i n  r e s e a r c h  on s o c i a l  p e r c e p t i o n  and s o c i a l  judgment 

i n  t h e  last  two decades .  From a  t ime  d u r i n g  t h e  50 ' s  when v i r t u a l l y  a l l  

s t u d i e s  i n  s o c i a l  p e r c e p t i o n  and s o c i a l  judgment ignored  o b j e c t  sampling 

( s e e  Crow, 1957; Hammond, 1948, 1954 f o r  examples i n  t h i s  p e r i o d )  and 

t h u s  made t h e i r  r e s u l t s  u s e l e s s ,  r e s e a r c h  i n  s o c i a l  judgment and 

s o c i a l  p e r c e p t i o n  h a s  p rogressed  t o  t h e  p o i n t  where n e a r l y  a l l  

r e s e a r c h e r s  now employ reasonab ly  s i z e d  numbers, i f  n o t  t r u e  samples,  

of pe rsons -ob jec t s ,  o r  t a r g e t  pe rsons .  T h i s  a s p e c t  of t h e  r e v o l u t i o n  

i s  a lmost  s e c u r e .  

The use  of s y s t e m a t i c  des ign  h a s  n o t  a l t o g e t h e r  been glven up ,  

however. S t u d i e s  whlch employ i n t e n s i v e  srlbJect-person snmpl i n g  b u t  

no ob jec t -pe rson  sampling a r e  s t i l l  pub l i shed  i n  t h e  J o u r n a l  - of 

P e r s o n a l i t y  and S o c i a l  Psychology a s  w e l l  a s  o t h e r  prominent j o u r n a l s .  

I n  1977, f o r  example, N i s b e t t  and Wilson (1977) had 118 s u b j e c t s  r a t e  

a s i n g l e  ob jec t -pe rson ,  and Selby,  Calhoun, and Brock (1977) had 47 

s u b j e c t s  r a t e  one ob jec t -pe rson .  The most r e c e n t  i s s u e  t o  a r r i v e  

(Apr i l ,  1978) c o n t a l n s  a  s t d d y  of l y i n g  t h a t  i n c l u d e s  a  s i n g l e  " l i a r "  

(Kraut,  1978) .  A s o b e r i n g  f a c t  i s  t h a t  when Thorndike (1920) d i scovered  

t h e  " l ~ ~ i l o  e f f e c t , "  over  n ha l f -cen tury  ago, 11c g o t  i t  r l g 1 1 ~  (tllc.rcb wcbrch 

8  s u b j e c t s  lind 137 ol)Jc~c. t-pc.rsons i n  tltcb s ~ u t l y  I l c ~  t1c.sc.r i l)c.tl) i ts t l  l t l  L l l c f i  

agronomist ,  Henry Wallace,  when he s t u d i e d  t h e  corn  j u d g e ' s  r a t i n g s  of 

e a r s  of c o r n  i n  1923. The p r i c e  psychology pays f o r  c l i n g i n g  t o  t h e  

conven t iona l  s y s t e m a t i c  r e s e a r c h  paradigm is  evidenced i n  a  review of r e -  

s e a r c h  on t h e  e f f e c t  o f  t h e  s e x  of t h e  exper imente r  i n  p s y c h o l o g i c a l  r e -  

s e a r c h  (Rumenik, Capasso, & Hendrick, 1977) .  They found t h a t  o n l y  39 of 63 

s t u d i e s  used as many as two members o f  each  s e x  a s  exper imente r s  ( p .  874) and 



few used more than that, (Only 8 of t h e  63  studies used as m n y  as 10 i n  

each sex  group!) Many of t h e  s t u d i e s  t h a t  f a f l e d  ts enploy o b j e c t  

(experimenter)  sampling were conducted i n  t h e  1970's. Such waisted 

e f f o r t  should no t  be s u r p r i s i n g ,  however; s fvdan t s  a r e  I n s t r u c t e d  i n  

a f a sh ion  t h a t  peryerua tes  t h e s e  e r r o r s  ( s ee ,  f o r  example, Aronson & 

Caielsmith, 3.968) by r e sea rche r s  whose own work provides exannlples of  

t h e  same mistakes (e.g. ,  Aronson, Wi l leman,  & Floyd, 1966).  

The cho ice  between r e p r e s e n t a t i v e  and sys temat ic  design of 

experiments has  surfaced e p i s o d i c a l l y  s i n c e  t h e  beginning of s c i e n t i f i c  

r e sea rch  i n  psychology. As G i l B i s  and Schneider (1966) po in t  o u t ,  

Wundt recognized i t  i n  1896 and chose sys temat ic  design; MacBougall 

recognized it i n  1922 and ehose r e p r e s e n t a t f v e  design;  Wundt was 

followed and MacDougall was no t .  When Brunswik recognized t h e  

n e c e s s i t y  f o r  r e p r e s e n t a t i v e  des ign ,  h e  l a i d  o u t  i n  g r e a t  d e t a i l  t h e  

profound imp l i ca t ions  of t h a t  choice  f o r  theory  and method, and f o r  

t h e  n a t u r e  of psychology a s  a s c i e n t i f i c  d i s c i p l i n e  (9952, 1956). 

H e  went s o  f a r  a s  t o  suggest t h a t  choosing r ep resen ta t iveness  i n  

experimental  design would m a n  g iv ing  up t h e  law-seeking p h y s i c i s t  

a s  the  r o l e  model f o r  psychologis t s  and choosing t h e  deac r ip t ion -  

seeking geographer i n s t ead .  

The revolu t ionary  imp l i ca t ions  of t h i s  i dea  are s t i l l  imperfec t ly  

understood Because they have no t  y e t  been f u l l y  explored. But I t  is 

a r evo lu t iona ry  idea  t h a t  is  ga in ing  acceptance (Cronbaeh, 1975). 

Its acceptance w i l l  be  unduly slowed, however, i f  t h e  s p e c i f i c  

meanings of revolu t ionary  concepts  a r e  eroded, f o r  psychologis t s  and 

t h e i r  s t u d e n t s  w i l l  then be  r equ i r ed  t o  r e l i v e  t h e i r  h i s t o r y  i n  a 
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morass of confused and ind i s t in1 . t  r.onc-t.lt~s : ~ n t l  ;irllitlst st l t t l  i cb:; I I I ; I I  

produce r c s u l  t s  of doutlt f u l  u t  i l i t y - - ; I  s i t l i n t i o n  n o t  f a r  from t11:lt 

which e x i s t s  today .  The e r o s i o n  of meaning from t h e  concept  of 

e c o l o g i c a l  v a l i d i t y  and i t s  confusion w i t h  t h e  concep t  of r e p r e s e n t a t i v e  

d e s i g n  (and i t s  aim of g e n e r a l i z a t i o n )  p r o v i d e  c l e a r  examples of t h e s e  

dangers .  

E c o l o g i c a l  V a l i d i t y  

Brunswik i n t r o d u c e d  t h e  term e c o l o g i c a l  v a l i d i t y  t o  i n d i c a t e  t h e  

degree  of c o r r e l a t i o n  between a  proximal ( e . g . ,  r e t i n a l )  cue  and t h e  

d i s t a l  ( e . g . ,  o b j e c t )  v a r i a b l e  t o  which i t  is  r e l a t e d  ( s e e  Brunswik, 

1956, pp. 48-52, on t h e  "Ecological  V a l i d i t y  o f  P o t e n t i a l  Cues and 'St~eir  

U t i l i z a t i o n  i n  Percep t ion" ) .  Thus, i n  a  p e r c e p t u a l  t a s k ,  e c o l o g i c a l  

v a l i d i t y  r e f e r s  t o  t h e  o b j e c t i v e l y  measured c o r r e l a t i o n  between, s a y ,  

v e r t i c a l  p o s i t i o n  and s i z e  of a n  o b j e c t  ( l a r g e r  o b j e c t s  t end  t o  be 

h igher  up i n  t h e  v i s u a l  f i e l d )  over  a  s e r i e s  o f  s i t u a t i o n s .  O r ,  more 

b road ly ,  one may compare t h e  e c o l o g i c a l  v a l i d i t y  of t h e  cue "height  

of forehead" w i t h  t h e  cue "vocabulary l e v e l "  as i n d i c a t o r s  of a 

person-object  ' s  i n t e l l i g e n c e .  (See,  f o r  example, t h e  s e c t i o n  c n t  i  t l  (bd 

11 7 (,lassif ic.at ior; of ir? t r x r m s  c.f c ~ c . o l o ~ i c . ; l l  v a l  i d i t y ,  repr t . sc .n t ;~i  i v c  

des ign , "  Brunswik, 1957, o r  "l;c-ologic;~l val  i t l  i t y o r  pot ( ' t ~ f  i ; ~ l  ( . l 1 c a ! i  ;1r1(1 

t h e i r  u t i l  i z n t i o n  in pcrr.c.pt ion," 111). 48-50, I O r ) h . )  1 1 1  !+l~orf , ( s f ~ o  1 0 ) :  i i  , I  I 

v a l i d i t y  r e f e r s  t o  t h e  p o t e n t i a l  u t i l i t y  of v a r i o u s  c,ut.s for 

organisms i n  t h e i r  ecology (o r  n a t u r a l  h a b i t a t ) .  O f  

course ,  t h e  d i f f e r e n c e  between t h e  e c o l o g i c a l  v a l i d i t y  o f  a  cue and 

i t s  a c t u a l  u s e  by an  organism prov ides  impor tan t  i n f o r m a t i o n  about 

t h e  e f f e c t i v e  u s e  o f  i n f o r m a t i o n  by t h a t  organism ( s e e  F i g .  1 ) .  



Erosion - of Meaning 

P r i o r  t o  1974, t h e  concepts of r e p r e s e n t a t i v e  des ign  and eco log ica l  

v a l i d i t y  were kept  d i s t i n c t ,  and psycho log i s t s  used them a s  they  were 

intended t o  be  used by t h e i r  au thor .  Among those  who employed t h e s e  

terms a s  3runswik def ined  them a r e  Bruner,  Goodnow, and Aust in,  1956; 

Dudycha and Naylor, 1966; Einhorn, 1972; J .  Gibson, 1957; G i l l i s ,  1975; 

Goldberg, 1970; Hammond, 1955; Hammond, Rohrbaugh, Mumpower and Adelman, 

1977; Hammond, Stewart ,  Brehmer, and Steinmann, 1975; Heider,  1958; 

Hochberg, 1966; J a r v i k ,  1966; Keeley and Doherty, 1972; Leeper,  1966; 

Lewin, 1943; L i n d e l l ,  1976; Loevinger, 1966; Murel l ,  1977; Osgood, 

1957; Postman and Tolmaa, 1959; Rappoport and Summers, 1973; S lovic  

and L i c h t e n s t e i n ,  1971, Smedslund, 1955; Steinmann and Doherty, 1972; 

Stewart ,  1976; and s e v e r a l  au tho r s  of chap te r s  i n  t h e  Handbook - of S o c i a l  

Psychology (1968, s e e ,  e .g . ,  T a j f e l ,  pp. 315-394) and o the r s .  I n  s h o r t ,  

t he se  terms have had e s t ab l i shed  meaning f o r  over  t h r e e  decades 

(1947-1977). Thei r  meanings a r e  no longer  unique t o  Brunswik, and f o r  

t h e  many r e sea rch  workers who have used t h e s e  terms i n  a p r e c i s e  way 

t h e i r  meanings a r e  not  a r b i t r a r y .  To a s s i g n  new meanings without  

r e f e rence  t o  prev ious  use not  on ly  in t roduces  confusion,  i t  i s  bad 

sc i ence .  Once a term l o s e s  i t s  meaning, i t  i s  v i r t u a l l y  impossible  t o  

recover  i t  ( c f .  Hochberg, 1956).  

Unfortunately,  however, we f i n d  t h a t  s i n c e  1974 t h e  term eco log ica l  

v a l i d i t y  has  been used i n  a number of ve ry  d i f f e r e n t  ways by d i f f e r e n t  

au tho r s  who do no t  recognize e i t h e r  Brunswik's use  of t h e  term o r  anyone 

e l s e ' s  u se  of i t .  Thus, Jenkins (1974) t a l k s  about t h e  "ecologica l ly  

v a l i d  problems of everyday l i f e . "  Bronfenbrenner (1977) r e f e r s  t o  t h e  
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eco log ica l  v a l i d i t y  of experiments,  a s  do Berman and Kenny (1976), a s  

we l l  a s  Graham (1977) who, a f t e r  mistakenly a t t r i b u t i n g  t h e  concept 

t o  Orne (1970) (who mistakenly r e f e r s  t o  "Egon Brunswik's concept of 

t h e  eco log ica l  v a l i d i t y  of research" [p. 2591) d e f i n e s  t h i s  term a s  

" the ex t en t  t o  which the  s e t t i n g  i n  which r e sea rch  t akes  p l a c e  is  

capable of producing r e s u l t s  t h a t  a r e  v a l i d . "  Neisser  (1976) on 

t h e  o the r  hand, r e f e r s  t o  t h e  eco log ica l  v a l i d i t y  of t h e o r i e s .  Anda number 

of au thors  ( ch r i s t ensen ,  1977; Eaton & Clore, 1975; Frodi ,  1974 ;  Greenwald, 

1976; Orne, 1970; Parke, 1976; S i l v e r s t e i n  & St rang ,  1976) r e f e r  t o  

t he  eco log ica l  v a l i d i t y  of r e s u l t s .  

Erosion of meaning from the  concept of eco log ica l  v a l i d i t y  is  

perhaps b e s t  i l l u s t r a t e d  by Ne i s se r ' s  use  of i t  (1976, p .  4 8 ) .  

Neisser  acknowledges t h a t  t h e  term "ecological  v a l i d i t y  was coined 

by Brunswik," bu t  adds t h a t  Brunswik's use of t h e  term "was s l i g h t l y  

d i f f e r e n t  from t h e  one t h a t  is  popular today." Unfor tuna te ly ,  

Neisser  o f f e r s  n e i t h e r  Brunswik's d e f i n i t i o n  of t h e  term, t h e  one t h a t  i s  

If  popular today," nor  h i s  own, and thus empties t h e  concept of meaning. 

Since 1974, t h e  term eco log ica l  v a l i d i t y  has  come t o  be used by 

some authors  t o  r e f e r  t o  the  degree t o  wh ich  rtksults obtained i n  the  

psychological labora tory  "general i ze" to  c. i rcums tanc:cs o u t  .q l tic. L l ~ c  

l abora tory .  Jenkins ,  f o r  example, i n  h i s  1974 p r e s i d e n t i a l  address  

t o  members of t h e  Div is ion  of Experimental Psychology admonishes them 

t h a t  "it - i s  t r u e .  . . t h a t  a whole theory of an experiment can be 

e labora ted  without c o n t r i b u t i n g  i n  an important way t o  t h e  sc i ence  

because the  s i t u a t i o n  is  a r t i f i c i a l  and non-representa t ive .  . . . In  

s h o r t ,  contextual ism s t r e s s e s  r e l a t i n g  one ' s  l a b o r a t o r y  problems t o  
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t h e  e c o l o g i c a l l y  v a l i d  problems of everyday l i f e "  (p. 794). Readers 

should n o t  l e t  t h e  puzzl ing phrase "eco log ica l ly  v a l i d  problems of 

everyday l i f e "  d i s t r a c t  them from t h e  main po in t :  Jenkins  confuses 

t h e  concept of eco log ica l  v a l i d i t y  w i th  g e n e r a l i z a t i o n  and t h e  

r e p r e s e n t a t i v e  design of experiments.  

Bronfenbrenner (1977), i n  h i s  p r e s i d e n t i a l  address  t o  t h e  members 

of t h e  Div is ion  of Pe r sona l i t y  and Soc ia l  Psychology i n  1974, a l s o  

confuses t h e  concept of eco log ica l  v a l i d i t y  wi th  g e n e r a l i z a t i o n  and 

r e p r e s e n t a t i v e  design.  He begins h i s  c r i t i q u e  of c u r r e n t  and p a s t  

psychologica l  r e sea rch  by observing t h a t  " the  emphasis on r i g o r  has  

l e d  t o  experiments t h a t  a r e  e l e g a n t l y  designed but  o f t e n  l i m i t e d  i n  

scope. . . . Many of t h e s e  experiments involve  s i t u a t i o n s  t h a t  a r e  

un fami l i a r ,  a r t i f i c i a l ,  and shor t - l ived  and t h a t  c a l l  f o r  unusual 

behaviors  t h a t  a r e  d i f f i c u l t  t o  g e n e r a l i z e  ( i t a l i c s  ours )  t o  o t h e r  

s e t t i n g s "  (p. 513). Having expressed h i s  d i s s a t i s f a c t i o n  wi th  t h e  l a c k  

of r ep re sen ta t iveness  of p a s t  and c u r r e n t  research  design which makes 

i t  d i f f i c u l t  t o  gene ra l i ze  l abo ra to ry  f i n d i n g s  t o  non-laboratory 

s i t u a t i o n s ,  Bronfenbrenner t u r n s  t o  t h e  concept of eco log ica l  v a l i d i t y  

(p.  515) and s t a t e s  t h a t  "although t h i s  term has ,  as  y e t ,  no accepted 

d e f i n i t i o n "  ( thus  joining wi th  Neisser  and Jenkins  i n  ignor ing  t h r e e  

decades of empir ica l  research  and a  s u b s t a n t i a l  body of psychological  

theory)  he then  proceeds t o  change t h e  e s t a b l i s h e d  d e f i n i t i o n  of 

eco log ica l  v a l i d i t y  by saying t h a t  "one can i n f e r  from d i scuss ions  of 

t h e  t o p i c  a  common underlying concept ion:  An i n v e s t i g a t i o n  is  

e c o l o g i c a l l y  v a l i d  i f  it is c a r r i e d  o u t  i n  a  n a t u r a l i s t i c  s e t t i n g  and 

involves o b j e c t s  and a c t i v i t i e s  from everyday l i f e . "  Finding h i s  own 

new d e f i n i t i o n  no t  only "too s i m p l i s t i c "  and " s c i e n t i f i c a l l y  unsound," 

"as it  i s  c u r r e n t l y  used" (no r e f e r e n c e ) ,  he  a l s o  f i n d s  i t  t o  have 
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"no l o g i c a l  r e l a t i o n  t o  t h e  c l a s s i c a l  d e f i n i t i o n  of  validity--namely, 

t h e  ex t en t  t o  which a  r e s e a r c h  procedure measures what i t  is  supposed 

t o  measure." This  s ta tement ,  even i n  i t s  i d i o s y n c r a t i c  form, is  simply 

f a l s e .  I n  t h e  a r t i c l e s  w r i t t e n  prev ious  t o  1974, t h e  concept of 

eco log ica l  v a l i d i t y  was cons i s t en t lyused  wi th in  t h e  c l a s s i c a l  d e f i n i t i o n  

of v a l i d i t y ,  a s  i t  should be.  Indeed, i n  h i s  Table  2 ,  on p. 30, 

Brunswik (1956) n o t  on ly  d e f i n e s  eco log ica l  v a l i d i t y  i n  t e s t  measure- 

ment terms, bu t  d e f i n e s  t h e  eco log ica l  r e l i a b i l i t y  of  cues  i n  t e s t  

measurement terms a l s o ,  t hus  preserv ing  t h e  kind of  t h e o r e t i c a l  

coherence any s c i e n c e  r e q u i r e s  i f  i t  i s  t o  be  cumulat ive.  

Ignoring a l l  p a s t  work on t h e  r e p r e s e n t a t i v e  des ign  of experiments 

and t h e  eco log ica l  v a l i d i t y  of cues,  and f i nd ing  h i s  own r e d e f i n i t i o n  

wanting, Bronfenbrenner then o f f e r s  a  second -. new d e f i n i t i o n  of eco log ica l  

v a l i d i t y ,  namely; "Ecological  v a l i d i t y  r e f e r s  t o  t h e  e x t e n t  t o  which 

t h e  environment experienced by t h e  s u b j e c t s  i n  a  s c i e n t i f i c  i n v e s t i g a t i o n  

has  t h e  p r o p e r t i e s  it  i s  supposed o r  assumed t o  have by t h e  i n v e s t i g a t o r "  

(p .  416). Needless t o  say ,  a l l  connection wi th  previous usages i s  now 

hopeless ly  l o s t .  

The consequences o f  s teady  e ros ion  of meaning from t h i s  concept 

a r e  now beginning t o  appear;  equa l ly  p r e s t i g i o u s  p sycho log i s t s  a r e  now 

p r o t e s t i n g  a g a i n s t  " ind iscr imina te  use" of t h e  t e r m  and implying t h a t  

i t s  " ind i sc r imina t e  use" has  a l r eady  destroyed i t s  va lue .  Bandura, 

f o r  example, (1978) has  p ro t e s t ed  a g a i n s t  " the  s l i g h t i n g  of 

experimentat ion by r ecou r se  t o  the .  . . ready invoca t ion  of eco log lca l  

v a l i d i t y .  This  no t ion ,"  he c o r r e c t l y  observes ,  "has l o s t  much of 

i t s  i d e n t i t y  from i ts  e a r l i e r  parentage,  (and) i s  i n  danger of being 

transformed i n t o  a  c l i c h e  through ind i sc r imina t e  use.  I '  



I n  s h o r t ,  d e s p i t e  t h r e e  decades of c o n s i s t e n t  and growing use ,  t h e  

e s t a b l i s h e d  meanings of t h e s e  va luab le  concepts  of r e p r e s e n t a t i v e  

des ign  and eco log ica l  v a l i d i t y  a r e  being eroded, confused, changed 

a r b i t r a r i l y .  Indeed, t hese  concepts  may have a l r eady  been cor rupted  

beyond r e t r i e v a l ,  perhaps t o  t h e  p o i n t  where t h e i r  abandonment could 

become necessary because they w i l l  have become reduced t o  c l i ches , and  

t h e i r  s c i e n t i f i c  va lue  thereby l o s t ,  circumstances Bandura s e e s  a s  

imminent. I f  t h a t  should happen, psychologis t s  w i l l  be  deprived of 

concepts  a l r eady  proven t o  be so  u s e f u l  t h a t  they w i l l  have t o  be 

re invented .  

From a d i c t i o n a r y  o r  common language po in t  of view, Neisser ,  

Jenkins  and Bronfenbrenner, o r  any one e l s e  is  f r e e  t o  use  t h e  terms 

e c o l o g i c a l  v a l i d i t y  and r e p r e s e n t a t i v e  des ign  i n  whatever f a sh ion  

o rd ina ry  usage w i l l  permit.  But s c i e n t i s t s  do not  u s e  t h e  common 

language i n  t h e  common way; they a s s i g n  s p e c i a l  d e f i n i t i o n s  t o  s p e c i f i c  

terms. And when t h a t  occurs ,  and when those s p e c i a l  d e f i n i t i o n s  acqu i r e  

s t a b l e  and s i g n i f i c a n t  meanings t o  many workers i n  t h e  d i s c i p l i n e  

over  a per iod of time, then i n d i f f e r e n c e  t o  e s t ab l i shed  usage toge the r  

w i th  a r b i t r a r y  r e d e f i n i t i o n  become o b s t a c l e s  t o  progress .  The 

d i s c i p l i n e  t h a t  permits  such o b s t a c l e s  cannot be a cumulative 

science--a matter  about which psychology has reason t o  be tender .  

In t ra -ecologica l  Cor re l a t ions  

The term in t ra -ecologica l  c o r r e l a t i o n  i s  meant t o  apply t o  t h e  

co-var ia t ion  among v a r i a b l e s  i n  t h e  s o c i a l ,  b i o l o g i c a l  and phys i ca l  

ecology of organisms. This  concept is b a s i c  t o  t h e  Brunswikian 

r evo lu t ion  ( see  Sect ion V I ,  1956).  H i s t o r i c a l l y ,  in t ra -ecologica l  



c o r r e l a t i o n s  were, of course,  t h e  f i r s t  a s p e c t s  of  r e a l  world, 

e co log ica l  cond i t i ons  t o  be brought under c o n t r o l  ( t h a t  is ,  reduced 

t o  zero)  i n  t h e  a t t empt  t o  achieve p r e c i s i o n ,  b e s t  i l l u s t r a t e d  i n  

t h e  t r a d i t i o n a l  psychophysical research  paradigm. Brunswik shows 

(pp. 12-24) how such "cont ro ls"  over eco log ica l  c o r r e l a t i o n s  were 

gradua l ly  re laxed  a s  psychologis t s  a t tempted t o  extend t h e  g e n e r a l i t y  

of t h e i r  f i n d i n g s .  Va r i a t i ons  i n  t h e  l eng th  of  t h e  f e a t h e r s  and  

arrows of t h e  Muller-1,yer LLZusion, f o r  example, demonstrated t h a t  

contex t  c a n  markedly a f f e c t  percept ions  and judgments of evcn t he  

s implest  s t i m u l i .  When i t  became c l e a r  t h a t  con tex tua l  v a r i a b l e s  

can markedly a f f e c t  psychological  p rocesses ,  methodological impera t ives  - 
were reversed  and s o c i a l  psychologis t s ,  i n  p a r t i c u l a r ,  began t o  

i n v e s t i g a t e  t h e  ques t ion  of whether con tex tua l  v a r i a b l e s  do a f f e c t  - 

psychological  p rocesses .  For i f  they do, t hen  r e s u l t s  obtained i n  

the  l abo ra to ry  under cond i t i ons  of c o n t r o l  t h a t  reduce such c o r r e l a t i o n s  

t o  zero w i l l  n o t  gene ra l i ze  t o  those cond i t i ons  o u t s i d e  t he  l abo ra to ry  

i n  which in t r a - eco log ica l  c o r r e l a t i o n s  a r e  - n o t  zero .  

The concept of i n t r a - eco log ica l  c o r r e l a t i o n  is, t h e r e f o r e ,  

fundamental t o  t h e  l o g i c a l  s t e p  of  g e n e r a l i z a t i o n  from t h e  l abo ra to ry  

t o  t h e  r e a l  world, f o r  such c o r r e l a t i o n s  must be  p re sen t  i n  t h e  

l abo ra to ry  t a s k  i n  t h e  same degree a s  i n  t h e  r e a l  world i f  g e n e r a l i z a t i o n s  

are t o  be  made from one t o  t h e  o t h e r .  (See Hammond, 1966, pp. 29-30 

f o r  f u r t h e r  d i s cus s ion  of  t h e  importance of i n t r a - eco log ica l  c o r r e l a t i o n s  

i n  Brunswik's methodology; s ee  a l s o  Hammond, Stewart ,  Brehmer, & 

Steinmann, 1975, f o r  a  recent  d i s cus s ion ) .  And al though t h i s  

Brunswikian concept is gradua l ly  becoming accepted ,  a s  t h e  research  



t o  be c i t e d  below w i l l  i n d i c a t e ,  f a i l u r e  t o  employ t h i s  concept  l e a d s  

t o  un fo r tuna te  r e s u l t s  ( a s  i n  t h e  case  of o b j e c t  sampling descr ibed  

above) ,  The f i n a l  s e c t i o n  of t h i s  a r t i c l e  p re sen t s  an example of  how 

a s e r i e s  of s t u d i e s  have l e d  t o  t h e  wide acceptance of conclus ions  

t h a t  a r e  n o t  suppor tab le  because t h e  au tho r s  confuse r e p r e s e n t a t i v e n e s s  

of des ign ,  eco log ica l  v a l i d i t y ,  and in t r a -eco log ica l  c o r r e l a t i o n .  

" I i l u s o r y  C o r r e l a t  ionqv 

I n  1967 and 1969 t h r e e  a r t i c l e s  appeared (Chapman, 1967 and 

Chapman and Chapman, 1967, 1969) i n  which t h e  au tho r s  d e s c r i b e  a 

phenomenon they c a l l e d  " i l l u s o r y  c o r r e l a t i o n . "  Subsequently 

o the r  a r t i c l e s  appeared (Dowling & Graham, 1976; 

Golding & Rorer,  1972; Hamilton & Gifford ,  1976; Hartsough, 1975; 

Rosen, 1975; S t a r r  & Katkin, 1969; Tversky & Kahneman, 1973) purpor t ing  

t o  confirm t h e  r e a l i t y  of t h e  phenomenon of " i l l u s o r y  c o r r e l a t i o n . "  

This  concept  i s  now widely c i t e d  i n  t h e  l i t e r a t u r e  on c l i n i c a l  

judgment, s o c i a l  judgment, person percept ion ,  and i n  p e r s o n a l i t y  and 

s o c i a l  psychology t o  support t h e  gene ra l  conclusion t h a t  human 

cogn i t i ve  a c t i v i t y  i s  flawed by c e r t a i n  b i a s e s  (see,  f o r  example, 

F ischhoff ,  1976; p. 431). 

" I l l u s o r y  co r r e l a t ion"  was de f ined  as "the r e p o r t  by observers  of 

a c o r r e l ~ ~ i o n  between two c l a s s e s  of even t s  which, i n  r e a l i t y ,  (a )  a r e  

no t  c o r r e l a t e d ,  o r  (b) a r e  c o r r e l a t e d  t o  a l e s s e r  ex t en t  than  r epor t ed ,  

o r  ( c )  a r e  c o r r e l a t e d  i n  t h e  oppos i t e  d i r e c t i o n  from t h a t  which i s  

reported" (Chapman & Chapman, 1967, p.  151) .  The Chapmans o f f e r e d  

s e v e r a l  examples of t he  phenomena they  in tend  t o  inc lude  under t h e  

term " i l l u s o r y  c o r r e l a t i o n , "  among which was included Thorndike's 

ha lo  e f f e c t .  



I n  t h e  f i r s t  s t u d y ,  Chapman (1967) employed t h e  p a i r e d - a s s o c i a t e s  

paradigm o f t e n  used i n  memory r e s e a r c h  t o  show t h a t  t h e  r e c a l l e d  

f requency o f  t h e  co-occurrence of p a i r s  of s i m u l t a n e o u s l y  p r e s e n t e d  

words w i t h  h i g h  a s s o c i a t i v e  v a l u e  (e .g . ,  bacon-eggs) was h i g h e r  t h a n  

t h e  r e c a l l e d  f requency o f  n e u t r a l  p a i r s  o f  words (e .g . ,  blossom-notebook). 

I n  t h e  second and t h i r d  s t u d i e s  (Chapman, & Chapman, 1967, 1969) 

extended t h e i r  i n q u i r y  by examining t h e  q u e s t i o n  o f  whether s i m i l a r  

" i l l u s o r y  c o r r e l a t i o n s "  would be  found i n  t h e  c o g n i t i v e  a c t i v i t y  o f  

c l i n i c a l  p s y c h o l o g i s t s  i n  t h e i r  d i a g n o s t i c  p r a c t i c e .  The r e s u l t s  o f  

t h e s e  s t u d i e s  had c o n s i d e r a b l e  impact,  f o r  t h e  Chapmans r e p o r t e d  t h a t  

t h e y  had indeed d i s c o v e r e d  t h e  same phenomena; t h e y  i n d i c a t e d  t h a t  t h e y  

had demonstrated "a s o u r c e  of massive s y s t e m a t i c  e r r o r  i n  [ c l i n i c i a n s ' ]  

o b s e r v a t i o n s  o f  c o r r e l a t i o n s  between symptom s t a t e m e n t s  ( i t a l i c s  o u r s )  

and f e a t u r e s  o f  p r o j e c t i v e  t e s t  p r o t o c o l s "  (1969, p. 271) ,  and t h a t  

t h e s e  "massive" e r r o r s  were  a l s o  based on t h e  a s s o c i a t i v e  bond between 

s i g n  and symptom. Fol lowing t h e i r  s t u d y  of c l i n i c i a n s  t h e y  concluded: 

A s s o c i a t i v e l y  based i l l u s o r y  c o r r e l a t i o n  is a powerful  

b i a s .  . . . Yet i t s  i n f l u e n c e  is  s o  unapparent  t h a t  many 

p r a c t i c i n g  d i a g n o s t i c i a n s  have over looked i t ,  and have 

s u b s t i t u t e d  i l l u s o r y  c o r r e l a t e s  f o r  v a l i d  c o r r e l a t e s  i n  

t h e i r  d i a g n o s t i c  p r a c t i c e  ." (1969, p. 280) 

These c h a r g e s  o f  "massive s y s t e m a t i c  e r r o r "  i n  d i a g n o s t i c  p r a c t i c e ,  

a p p a r e n t l y  s e c u r e l y  based on t h e  e m p i r i c a l  t e s t e d  g e n e r a l i z a t i o n  of a  

b a s i c  r e s e a r c h  f i n d i n g  cou ld  h a r d l y  b e  ignored ,  and t h e y  were n o t .  

Subsequent r e s e a r c h e r s  ( i n d i c a t e d  above) ,  t e s t e d  t h e  g e n e r a l i t y  

of t h e  Chapmans' r e s u l t s  over  o t h e r  c l i n i c a l  tests by u s i n g  t h e  
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same general  research  paradigm involving the  r e c a l l  of t h e  frequency 

of c l i n i c a l  s igns  paired wi th  symptom statements (broadly defined; 

e.g., homosexuality is regarded as a "symptom"). By 1976, Dowling 

and Graham could conclude t h a t  t h e  presence of " i l luso ry  cor re la t ion"  

had been demonstrated with an ob jec t ive  c l i n i c a l  t e s t  ( t h e  MMPI) a s  

w e l l  a s  with th ree  p ro jec t ive  t e s t s  (Draw-A-Person, the  Rorschach, and 

t h e  Incomplete Sentences Blank). The genera l i zab i l i ty  of the  phenomenon 

of " i l luso ry  corre la t ion"  from word-pairs t o  inferences made i n  

a c t u a l  professional  p r a c t i c e  seemed firm. 

" I l lusory  cor re la t ion ,  " i n  shor t ,  received considerable a t t e n t i o n ,  

not  only because it provided a r a r e  and thus welcome example of 

genera l i za t ion  from bas ic  research  t o  c l i n i c a l  prac t ice ,  but  a l s o  

because the  genera l iza t ion  c a r r i e d  sharp p r a c t i c a l  implicat ions f o r  

a profess ional  a c t i v i t y  seeking t o  confirm i ts  soc ia l  value; i t  

provided fu r the r  (and dramatic) empirical  support f o r  the  hypothesis  

chat c l i n i c a l  judgment has l i t t l e  i f  any v a l i d i t y ,  and showed, more- 

over, t h a t  the  source of the  l ack  of v a l i d i t y  could be found i n  the  

well-known pr inc ip le  of a s s o c i a t i v e  bond, a mainstay of experimental 

psychology. 

These conclusions regarding "massive" e r r o r s  i n  c l i n i c a l  judgment , 

based on the  discovery of 9 ' i l l u so ry  corre la t ion"  a r e  now f u l l y  estab- 

l i shed ;  Ross (1977), f o r  example, r e f e r s  t o  these  s tud ies  a s  "c las s i c  

demonstrations" (p. 198).  They have been accepted by experimental 

psychologists; Tversky and Kahneman, 1973, f o r  example, ca l led  the  

Chapman's r e s u l t s  "ominous." And a leading c l i n i c a l  psychologist 

r e fe r red  t o  them with t h e  warning t h a t  "I do not be l ieve  t h a t  c l i n i c a l  
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psychology w i l l  s u r v i v e  un l e s s  t h e  e f f o r t  t o  accumulate such 

knowledge becomes an i n t r i n s i c  p a r t  of c l i n i c a l  psychology's ro l e "  

(Rot te r ,  1973, pp. 320-321). 

But t h e s e  conc lus ions  a r e  unfounded. "Massive" e r r o r s  In  c l l n i c a i  

judgment have - no t  been shown t o  occur  i n  t h e  judgments of a  s i n g l e  

c l i n i c a l  psychologis t  (o r  o t h e r  r e sea rch  s u b j e c t ) .  A s  w i l l  be shown 

below, t h e  o r i g i n a l  s tudy  wi th  word-pairs does no t  provide evidence f o r  

t h e  presence of  " i l l u s o r y  c o r r e l a t i o n "  i n  c l i n i c a l  d i agnos i s .  It 

was t h e  entrapment by convent ional  experimental  de s ign  and t h e  f a i l u r e  

t o  implement t h e  concepts  of r e p r e s e n t a t i v e  des ign ,  eco log ica l  v a l i d i t y ,  

and in t r a - eco log ica l  c o r r e l a t i o n  t h a t  r e s u l t e d  i n  t h e s e  erroneous,  

but h igh ly  important ,  s c i e n t i f i c  and p r o f e s s i o n a l  conc lus ions .  

Lack of Representa t iveness  of Task Leads t o  I n c o r r e c t  Gene ra l i za t i ons  -- ---- 

about Psychological  Processes  

The pa i red  a s s o c i a t e s  paradigm used by t h e  Chapmans (and subsequent 

r e sea rche r s )  i s  n o t  r e p r e s e n t a t i v e  of judgment t a s k s  i n  genera l  and 

c l i n i c a l  judgment t a s k s  i n  p a r t i c u l a r .  For c l i n i c a l  (and o t h e r )  judgment 

t a s k s  involve i n f e r ences  from d i r e c t l y  observed events  t o  o t h e r  events  

which a r e  n e i t h e r  d i r e c t l y  nor immediately observed. But t h e  paired-  

a s s o c i a t e  paradigm does not  r e q u i r e  t h a t  t h e  s u b j e c t  make an i n f e r ence  

about i n d i r e c t l y  observed events .  The pa i red  a s s o c i a t e  paradigm 

r e q u i r e s  on ly  t h e  a b i l i t y  t o  l e a r n  and t o  r e c a l l  t h e  frequency of 

t h e  co-occurrence of events ,  both of which have been d i r e c t l y  observed. 

And t h a t  i s  what t h e  experimenters t o l d  t h e i r  s u b j e c t s  t o  do. Thus 

(p. 153) ,  "The Ss were t o l d  before  viewing t h e  word-pairs t h a t  t h e i r  

t a s k  was t o  observe and r e p o r t  how o f t e n  each word was pa i red  wi th  

each o t h e r  word ." 
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To be sure,  inso fa r  a s  c l i n i c a l  (or o the r )  judgment is inductive,  

i t  is  based on experience, and of course, experience must somehow be 

encoded i n  memory. The learning and r e c a l l  of co-occurrences may thus 

cont r ibute  t o  judgments of i n d i r e c t l y  observed e n t i t i e s .  But t h e  

paired assoc ia te  paradigm does not  r equ i re  the  subjec t  t o  make a 

judgment about such in fe r red  e n t i t i e s ;  i t  requ i res  only t h a t  the  subjec t  

l e a r n  and r e c a l l  frequencies of paired events,  both of which have been 

d i r e c t l y  observed. The Chapmans, therefore ,  were studying paired 

assoc ia tes  learning and memory, not judgment, o r  inference.  

Corroboration of t h i s  conclusion can be found i n  Tversky and 

Kahneman's (1973) r e p l i c a t i o n  of the  Chapman's work i n  which they 

study " i l lusory  corre la t ion"  a s  i f  i t  were a problem of memory, and 

r e i n t e r p r e t  i t  i n  terms of t h e  mnemonic concept of "avai labi l i ty . ' '  

Wyer (1975, pp. 230-231) a l s o  makes the  importance of t h e  d i s t i n c t i o n  

c l e a r  by d is t inguishing "between cognit ive organizat ion,  the  manner 

i n  which previously-formed b e l i e f s  and a t t i t u d e s  a r e  in te r - re l a t ed  

and stored i n  memory, and s o c i a l  inference,  the  process whereby severa l  

pieces of - new information about an object  a r e  combined t o  form a new - 
cognition about (or judgment o f )  t h i s  object"  ( i t a l i c s  i n  o r i g i n a l ) .  

And Block (1977, p. 875) c r i t i c i z e s  a s imi la r  study of "corre la t ional  

b ias"  by Bermn and Kenny (1976) f o r  general izing r e s u l t s  obtained 

i n  a paired-associate t a s k  t o  observer 's  r a t i n g s  of behavior. 

I n  shor t ,  because t h e  paired assoc ia te  t a sk  used by t h e  Chapmans did 

not  evoke inference o r  judgment processes, t h e i r  genera l jza t ion  of 

t h e i r  r e s u l t s  t o  c l i n i c a l  judgment processes was unwarranted. 
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They g e n e r a l i z e d  t h e i r  r e s u l t s  t o  t h e  c l a s s  of r e l a t i o n s  t h e y  d i d  

n o t  s tudy ;  namely, t h e  d i f f e r e n c e  between t h e  e c o l o g i c a l  v a l i d i t y  of 

c u e s  ( t h e i r  p o t e n t i a l  v a l u e  i n  t h e  i n f e r e n c e  p r o c e s s )  and t h e  

u t i l i z a t i o n  of c u e s  ( t h e  e x t e n t  t o  which t h e  c u e s  were a c t u a l l y  u s e d ) .  

I n  a d d i t i o n ,  they  f a i l e d  t o  draw t h e  n e c e s s a r y  d i s t i n c t i o n  between 

o b j e c t i v e  Lntra-ecologica7 c o r r e l a t i o n s  and s u b j e c t i v e  i n t r a - e c o l o g i c a l  

c o r r e l a t i o n s  among cues .  

D i s t i n c t i o n s  between o b j e c t i v e  i n t r a - e c o l o g i c a l  c o r r e l a t i o n s  

between -- c u e s  and s u b j e c t i v e  i n t r a - e c o l o g i c a l  c o r r e l a t i o n s  between 

cues .  F i g u r e  1 i l l u s t r a t e s  t h e  d i s t i n c t i o n  between o b j e c t i v e  

c o - v a r i a t i o n s  among c u e s  i n  t h e  environment and s u b j e c t i v e  c o - v a r i a t i o n s  

among c u e s  i n  a s u b j e c t ' s  c o g n i t i v e  system. D i f f e r e n c e s  between 

o b j e c t i v e  c o - v a r i a t i o n  and s u b j e c t i v e  c o - v a r i a t i o n  among c u e s  have 

been s u b j e c t  t o  s t u d y  by t h o s e  working i n  t h e  Brunswikian 

framework (e .g . ,  Armelius & Armelius,  1974, 1975, 1976; Brehmer, 

1974, 1975; Knowles, Hammond, S tewar t ,  & Summers, 1971, 1972; 

I n s e r t  F i g u r e  1 about  h e r e  
- - - - - - - - - - - - - -  
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Linde l l ,  1976; L i n d e l l  & Stewart,  1974; Mumpower d Bannnond, 1974; 

Naylor & Schenck, 1968, among o t h e r s ) .  F igure  1 i l l u s t r a t e s  how such 

s t u d i e s  a r e  c a r r i e d  ou t .  Note that (a) each cue has a s p e c i f i c ,  

q u a n t i f i e d  eco log ica l  v a l i d i t y  ( r e l a t i o n  wi th  the  c r i t e r i o n  v a r i a b l e )  

and- (b) t h e r e  a r e  s p e c i f i c ,  q u a n t i f i e d  in t r a - eco log ica l  c o r r e l a t - i o n s  

between t h e  cues.  Thus, bo th  c l a s s e s  of r e l a t i o n s  can be  included 

and can be  u s e f u l l y  d i f f e r e n t i a t e d  i n  t h e  proper contex t  of i n fe rence  

and l ea rn ing  and memory, t hus  making i t  p o s s i b l e  t o  determine (among - 

o t h e r  t h ings )  whether (a)  s u b j e c t s  l e a r n  and r e t a i n  knowxedge about  

t h e  degree and d i r e c t i o n  of t h e  in t r a - eco log ica l  c o r r e l a t i o n s  between 

cues  whi le  (b) making judgments about t h e  va lue  o r  s t a t e  of  a c r i t e r i o n  v a r i a b l e  

from cues wi th  a s p e c i f i c  eco log ica l  v a l i d i t y ,  ( c )  under va r ious  degrees 

of eco log ica l  v a l i d i t y  and in t ra -ecologica l  c o r r e l a t i o n  between 

cues.  

A s  an example of  what might be  learned  i n  such Brunswikian 

s t u d i e s ,  Mumpower and Hammond (1974) t r a i n e d  p a i r s  of s u b j e c t s  t o  

have h igh ly  d i f f e r e n t  judgment p o l i c i e s .  That i s ,  i n  a  two-cue 

in fe rence  t a s k  one person w a s  t r a i n e d  t o  r e l y  on (develop a  h igh  

u t i l i z a t i o n  o f )  cue No. 1 and t o  ignore  cue No. 2. The o t h e r  person 

was t r a i n e d  t o  r e l y  on cue No. 2 and ignore cue No. 1. When requi red  

t o  make j o i n t  judgments i n  a t a s k  i n  which the  cues were h igh ly  

corre1ated;and without t h e  b e n e f i t  of information from t h e  experimenter 

about t h e i r  d i s s i m i l a r  judgment p o l i c i e s ,  t h e  s u b j e c t s  d i d  no t  d i scover  

t h a t  t h e i r  judgment p o l i c i e s  were i n  f a c t  h ighly  diss imilar--a  c a s e  

of " f a l s e  agreement." But when t h e  s u b j e c t s  were placed i n  a  t a s k  

i n  which t h e  cues were uncorre la ted  wi th  one another ,  they  discovered 
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t h e i r  fundamental disagreement r ap id ly .  Thus  i t  was learned t h a t  

v a r i a t i o n s  i n  i n t r a - eco log ica l  c o r r e l a t i o n s  among ( p a i r s  o f )  d i r e c t l y  

observable cues  can a f f e c t  i n t e rpe r sona l  c o n f l i c t  i n  t h e  context  of 

in ferences  about no t  d i r e c t l y  observable events .  (See a l s o  Brehmer, 

1976, and Brehmer &-Hammond, 1977, f o r  a  review of r e sea rch  on t h e  

e f f e c t s  of a  v a r i e t y  of such formal t a s k  c h a r a c t e r i s t i c s  on in t e rpe r sona l  

c o n f l i c t  . ) 
The Chapmans d id  not  draw any of t h e s e  d i s t i n c t i o n s ,  however; 

t he re fo re ,  t h e i r  conclusion regarding " i l l u s o r y  co r r c ln t ion"  

(a) u n j u s t i f i a b l y  generalizes r e s u l t s  from one psychological process 

( l ea rn ing  and memory f o r  t he  co-occurrence of events )  t o  another  

( i n fe rence ) ,  (b) b l u r s  conceptual d i s t i n c t i o n s  a l r eady  wel l -es tab l i shed  

between e c o l o g i c a l  v a l i d i t y ,  cue u t i l i z a t i o n  and t h e  in t ra -ecologica l  

c o r r e l a t i o n  between cues,  thus  tak ing  ou r  c a p a c i t y  f o r  conceptual and 

ope ra t iona l  d i f f e r e n t i a t i o n  back t o  t h e  per iod  p r i o r  t o  1943 (Brunswik, 

1943) a t  l e a s t ,  and ( c )  over-general izes  conclusions drawn from s t u d i e s  

of one c l a s s  of r e l a t i o n s  ( in t ra -ecologica l  c o r r e l a t i o n s )  t o  a  c l a s s  

of r e l a t i o n s  not  s tud ied  (ecologica l  cue v a l i d i t i e s  and cue 

u t i l i z a t i o n )  . 
In  a d d i t i o n  t o  t hese  conceptual d i f f i c u l t i e s  t h a t  lead  t o  over- 

o r  mis-general izat ion,  t h e  work on " i l l u s o r y  co r r e l a t ion ' '  a l s o  

i l l u s t r a t e s  how f a i l i n g  t o  consider  t he  methodological requirements 

of r e p r e s e n t a t i v e  design l eads  t o  g e n e r a l i z a t i o n  i n  t he  wrong d i r e c t i o n .  

Representa t ive  Design, S t a t i s t i c a l  Tes t s ,  and Di rec t iona l  Er rors  of -- - 

General izat ion 

E a r l i e r  we pointed out  some examples of t h e  f a i l u r e  t o  employ 

r ep resen ta t ive  design i n  experiments designed t o  gene ra l i ze  r e s n l ~ ! ;  
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over  object-persons ( see  e.g., Rumenik e t  a l . ,  1977).  I n  t h e  above 

examples t h e  experimenters f a i l e d  t o  sample t h e  popula t ion  of o b j e c t s  

over which t h e  g e n e r a l i z a t i o n  was intended (e.g., used a n  ob jec t -  

person sample of 1 o r  2) wh i l e  widely sampling t h e  s u b j e c t  populat ion.  

The sub jec t  sample n  was then  i n s e r t e d  i n  t h e  s t a t i s t i c a l  t e s t  ( t hus  

no t  on ly  i n f l a t i n g  t h e  sample s i z e ,  e .g . ,  from n  = 1 o r  2 t o  n  = 300) 

b u t  achiev ing  a  g e n e r a l i z a t i o n  i n  t h e  oppos i te  d i r e c t i o n  from t h e  

gene ra l i za t ion  claimed. I n  t h e  experiments t e s t i n g  t h e  e f f e c t  of 

t he  sex  of t he  experimenter,  f o r  example, t h e  g e n e r a l i z a t i o n  claimed 

i s  t h a t  t h e  sex  of t h e  experimenters  does (or  does n o t )  make a  

d i f f e r ence ,  but  t h e  g e n e r a l i z a t i o n  is based on t h e  s t a t i s t i c a l  test 

app l i ed  t o  a  sample of s u b j e c t s  (n = 300) not  a  sample of experimenters 

(n = 2 ) .  The s t a t i s t i c a l  t e s t  i s  made i n  t h e  d i r e c t i o n  of s u b j e c t s ,  

bu t  t h e  gene ra l i za t ion  i s  made i n  t he  d i r e c t i o n  of o b j e c t s .  

It cannot be  emphasized too s t rong ly  t h a t  t h e s e  a r e  no t  mere 

s t a t i s t i c a l  e r r o r s  t o  be co r r ec t ed  simply by consu l t i ng  t h e  

proper  s t a t i s t i c i a n  o r  textbook. Contrary t o  what i s  implied by 

Rumenik e t  a l .  (1977) and o t h e r s ,  even expert  s t a t i s t i c i a n s  who have 

caut ioned aga ins t  t h i s  e r r o r  a r e  suscep t ib l e  t o  i t .  Rather ,  t h e  

e r r o r  flows from t h e  u s e  of t r a d i t i o n a l  methods based on t h e  

nomothetic, law-seeking, r e s e a r c h  paradigm i n  psychology. There 

is,  the re fo re ,  ample reason t o  be l i eve  t h a t  t h i s  e r r o r  w i l l  be  

slow t o  disappear .  For al though t h e  number of s t u d i e s  descr ibed 

above ( i n  which only one o r  two t a r g e t  persons a r e  presented t o  

hundreds of s u b j e c t s )  is diminishing because t h e  u s e  of persons a s  

o b j e c t s  a s  wel l  a s  s u b j e c t s  can  make t h e  d i r e c t i o n a l  e r r o r  of 
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g e n e r a l i z a t i o n  seem simple and obvious,  t h e  d i r e c t i o n a l  e r r o r  

is  not  so obvious when inanimate o b j e c t s  a r e  employed a s  t h e  independent 

v a r i a b l e  of an  experiment. (For a n  important  d i s cus s ion  of t h i s  

problem i n  p sycho l ingu i s t i c s ,  s e e  Clark ,  1973, who has  argued f o r  

t h e  n e c e s s i t y  of  (ob j ec t )  sampling of inanimate o b j e c t s  (words) 

i n  connect ion wi th  r e sea rch  i n  s t u d i e s  of  language; but  s e e  a l s o  

Wike and Church, 1976.) The work on " i l l u s o r y  c o r r e l a t i o n "  provides  

a  u s e f u l  example of why t h e  concepts  of  object-sampling and r e p r e s e n t a t i v e  

design can be and must be appl ied  t o  experiments involv ing  inanimate 

o b j e c t s  a s  w e l l  a s  t o  those  involv ing  animate o b j e c t s  i n  o rde r  t o  

avoid d i r e c t i o n a l  e r r o r s  of gene ra l i za t i on .  

Subjec t  and o b j e c t  sampling. I n  t h e  f i r s t  s tudy i n  which t h e  

phenomenon of " i l l u s o r y  c o r r e l a t i o n "  i s  r epo r t ed ,  Chapman (19 67) 

p r e s e n t s  6  word-pairs wi th  high a s s o c i a t i v e  va lue  (e.g. ,  bacon-eggs) 

among o t h e r  n e u t r a l  word-pairs (e .g . ,  blossoms-notebook) i n  such a 

manner t h a t  t h e  word-pairs with h igh  a s s o c i a t i v e  va lue  appeared 

one-third of  t h e  time. The Ss were then asked t o  r e c a l l  t he  frequency 

with which a l l  t h e  word-pa-lrs occurred i n  t he  pa i red-assoc ia tes  

l e a r n i n g  t a sk .  A s  Chapman i n d i c a t e s ,  " the  c o r r e c t  co-occurrence 

1 [of t h e  high a s s o c i a t i v e  word p a i r s ]  i n  each ca se  was. . . 3?. 

It was p red i c t ed  t h a t  f o r  t h e  s i x  h igh  a s s o c i a t i v e  p a i r s .  . . t h e  

r epo r t ed  co-occurrence would be h ighe r  than t h i s  va lue .  This  excess  

over t h e  c o r r e c t  va lue  is t h e  measure of  i l l u s o r y  c o r r e l a t i o n "  

(p. 153) . 4 

The f i r s t  q u e s t i o n i s :  why - s i x  word-pairs? 

Why not  10 ,  o r  f i v e ,  o r  four ,  o r  one word-pair? The answer is ,  - 
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of course ,  t h a t  i f  too small  a  number of word-pairs were used, t h e  

rcstrlts would not  be convincing. Why no t?  Rc.cilusc words (-1111 vary 

i n  s e v c r a l  dimensions (meaning, con ten t ,  e t c . )  Juu t  a s  persons can 

vary  i n  s e v e r a l  dimensions, and, t h e r e f o r e ,  c h a r a c t e r i s t i c s  of word- 

p a i r s  o t h e r  than t h e i r  a s s o c i a t i v e  va lue  might account f o r  t h e  

r e s u l t s .  Consequently, t h e  experimenter apparent ly  somehow decided t h a t  

s i x  word-pairs would be an  adequate  number and s u f f i c i e n t l y  r e p r e s e n t a t i v e  

t o  provide g e n e r a l i z a b i l i t y .  Thus i t  may be  seen t h a t  t h e  o b j e c t  s i d e  

of t h i s  experiment was t r e a t e d  a s  t h e  s u b j e c t  s i d e  of experiments was 

t r e a t e d  i n  t h e  e a r l y  19001s, p r i o r  t o  t h e  a p p l i c a t i o n  of random sampling 

theory  t o  sub jec t s .  Early psychophys ic i s t s ,  when not us ing  a "good" 

s u b j e c t ,  would employ an "adequate" number (e .g. ,  3 ,  4 ,  5) of s u b j e c t s  

t o  i n su re  t he  g e n e r a l i z a b i l i t y  of t h e i r  r e s u l t s .  And al though e d i t o r s  

of psychological  journa ls  would today r e f u s e  t o  publ ish r e s u l t s  based 

on such casua l  reasoning wi th  regard  t o  sub jec t  gene ra l i za t ion ,  they 

do pub l i sh  r e s u l t s  based on such reasoning  wi th  regard t o  o b j e c t  

g e n e r a l i z a t i o n  ( including person-objects ,  e .g . ,  Nisbe t t  & Wilson, 

1977, and inanimate ob jec t s ,  e .g . ,  s e e  any i s s u e  of any jou rna l ) .  

Indeed, i t  can be argued t h a t  t h e  s i t u a t i o n  is worse today than  

i t  was p r i o r  t o  t h e  use of sampling theory.  For a t  t h a t  time the  

r e sea rche r s  merely over-general ized,  t h a t  is,  u n j u s t i f i a b l y  extended t h e i r  

r e s u l t s  f,-on; an inadequate sample of s u b j e c t s  t o  populat ions of s u b j e c t s .  

Today, however, t h e  (mis)appl ica t ion  of t h e  l o g i c  of sampling theory m i s -  

l e a d s  r e sea rche r s  i n t o  be l i ev ing  t h a t  they have t e s t e d  t h e  g e n e r a l i z a t i o n  

intended,  whereas, i n  f a c t ,  they  have n o t  t e s t e d  it a t  a l l .  I n  Chapmans' 

s tudy of " i l l u s o r y  c o r r e l a t i o n , "  f o r  example, no s t a t i s t i c a l  t e s t  



was made t o  determine whether t h e  s i x  word-pairs c o n s t i t u t e d  an 

adequate sample s i z e  ( i r r e s p e c t i v e  of o t h e r  sampling cons ide ra t i ons )  

t o  t e s t  t h e  hypothes i s ,  no r  i s  t h e r e  any d i scus s ion  of t h i s  problem. 

But we know t h a t  some hypothes i s  was t e s t e d  s t a t i s t i c a l l y ,  

otherwise t h e  work would n o t  have been publ i shed ,  nor  would i t  be  

c i t e d  a s  f r equen t ly  a s  i t  has  been. The hypothes i s  t e s t e d  was " t h a t  

f o r  t h e  s i x  h igh  a s s o c i a t i v e  p a i r s  t h e  r epo r t ed  co-occurrence would 

1 
be h igher  than [33T%]." I n  o rde r  t o  do so ,  Chapman compared t h e  

mean responses  ( 41 .3%,  46.71 ,  40.22, 43.32, 39.12) o r  t hc  suh.jcc:t  

s n m p l c  f o r  t h e  repor ted  co-occurrence of t he  s i x  c r i t i c a l  word p a i r s  

1 with t he  va lue  33-% "by means of a  two-tai led,  l a r g e  sample [of 
3  

s u b j e c t s ]  t-test" and found t h e  d i f f e r e n c e  t o  be  " s i g n i f i c a n t  f o r  

each of t h e  s i x  word p a i r s  wi th  h igh  a s s o c i a t i v e  connect ions,  a = 3.45 

o r  l a r g e r ,  p  < .001 i n  -- each case" (p. 153, i t a l i c s  ou r s ) .  Thus, each 

of t h e  s i x  t e s t s  of s i g n i f i c a n c e  was made over  numerous s u b j e c t s  (n = 55, 

49 ,  and 59) but only onp  word-pair i n  cscli t e s t .  Tn ; ~ c c o r d a n c e  with 

conventions 1 methodology, t11c conclusion was rcac-tled ttint s i  nc-c the  

d i f f e r e n c e  was s i g n i f i c a n t  i n  each ca se ,  ttle phenomenon o f  " i 1 lusory  

co r r e l a t i on"  had been observed (with t h e  p r o b a b i l i t y  i n d i c a t e d ) .  

It is  p r e c i s e l y  a t  t h i s  po in t  t h a t  we add re s s  Bandura's complaint 

t h a t  arguments about t h e  "ecologica l  v a l i d i t y "  of experiments a r e  

vague. We t r u s t  t h a t  r e a d e r s  w i l l  now s e e  t h a t  i t  is wholly 

i napp rop r i a t e  t o  r a i s e  t h e  ques t ion  of t h e  "ecologica l  v a l i d i t y "  of 

Chapman's 1967 s tudy  but  t h a t  it  - is  app rop r i a t e  t o  r a i s e  t h e  ques t ion  

of t h e  r e p r e s e n t a t i v e  des ign  of t h a t  experiment.  For  whi le  t h e i r  s tudy 



a p p l i e s  sampling theory t o  t h e  s u b j e c t s  of t h e  experiment, i t  does 

no t  apply sampling theory t o  t h e  o b j e c t s  (word-pairs) over which t h e  
2 

g e n e r a l i z a t i o n  w a s  intended. 

Since s i x  word-pairs of h igh  a s s o c i a t i v e  va lue  were used, 

however, we can address  t h e  ques t ion  of whether any sub jec t  responded 

wi th  a  sys temat ic  b i a s  i n  favor  of t h e  word-pairs wi th  a s s o c i a t i v e  

va lue?  More s p e c i f i c a l l y ;  i.s t h e  response b i a s  shown by any 

s u b j e c t  sys t ema t i ca l ly  d i f f e r e n t  ( a t  some l e v e l  of confidence) from 

t h a t  expected by chance alone? Sampling theory appl ied  t o  o b j e c t s  

enables  us  t o  eva lua t e  t he  ques t ion  of whether s i x  word-pairs a r e  

a  s u f f i c i e n t l y  l a r g e  sample t o  t e s t  t h a t  hypothesis .  The weakest 

t e s t  is  t o  a s k  only t h a t  a  sub jec t  e r r  on t h e  s i d e  of overes t imat ion  

by t h e  minimal amount ( 3 4 % ) .  Even i f  t h a t  is  a l l  t h a t  i s  asked, 

however, a  sub jec t  would have t o  overes t imate  on -- a l l  s i x  occas ions  t o  

exceed t h e  customary .05 p r o b a b i l i t y  l e v e l  of s ign i f i cance  (by a  

binomial t e s t ) .  

Without access  t o  Chapman's 1967 d a t a ,  one cannot a s c e r t a i n  

whether any sub jec t  d id  overes t imate  on a l l  s i x  occasions. But 

i t  i s  doubt fu l  t h a t  e i t h e r  Chapman o r  t h e  journa l  e d i t o r s  would have 

accepted t h i s  minimal t e s t  because t h e  small  magnitude of t h e  e f f e c t  

(1% overes t imat ion)  would have been considered t r i v i a l .  How l a r g e  

an  e f f e c t  would - no t  be considered t r i v i a l ?  With a  sample s i z e  of 

s i x  word-pairs, we can be conf ident  ( a t  t h e  5% l e v e l )  t h a t  i f  any 

s u b j e c t ' s  mean es t imate  departed from t h e  33% value  by 1.65 s tandard  

e r r o r s  (1- ta i led  t e s t )  t he  s u b j e c t  w a s  responding sys t ema t i ca l ly  t o  

t h e  h igh ly  assoc ia ted  s i x  word-pairs. This  means t h a t  only those  



s u b j e c t s  whose mean e s t i m a t e  of t h e  frequency of' those  word-p;~irs 

exceeded 65% could be  considered t o  have become s u s c e p t i b l e  t o  

" i l l u s o r y  c o r r e l a t i o n . "  S ince  t h e  average e s t i m a t e  of Chapman's 

s u b j e c t s  i n  t h e  f i r s t  ~ r i e s  was on ly  42.3% (by t h e  t h i r d  s e r i e s  it had 

dropped t o  35.6%) i t  is  extremely doubt fu l  t h a t  t h e  phenomenon of 

" i l l u s o r y  c o r r e l a t i o n "  could have been demonstrated by any s u b j e c t s .  

For i f  we s e t  t h e  c r i t e r i o n  f o r  evidence of sys temat ic  depa r tu re  from 

3 3 1 ~  n t  65X, tllc lower ( . 0 5 )  confidence bound fo r  65% fo r  a s;lrnple 
3 

o f ,  say,  50 persons,  is 542, thus  f a r  exceedfng t h e  mean of 4 2 . 3 %  

obtained by Chapman on t h e  f i r s t  s e r i e s .  The conc lus ion  t h a t  a  mean 

1 
es t ima te  of 42.3% was a  s u f f i c i e n t l y  l a r g e  depa r tu re  from 33-X t o  3  

e s t a b l i s h  t h e  g e n e r a l i t y  of t h e  phenomenon was, t h e r e f o r e ,  i t s e l f  

a n  i l l u s i o n ,  because t h e  s t a t i s t i c a l  t e s t  was made i n  t h e  d i r e c t i o n  oppos i t e  

from the  d i r e c t i o n  claimed; i t  was made i n  t h e  d i r e c t i o n  of 

sub j ec t s ,  r a t h e r  than o b j e c t s  (word-pairs) . 
But Chapman should n o t  be s ing l ed  ou t  f o r  c r i t i c i s m  f o r  using 

t h i s  mistaken methodology; i t  is common p r a c t i c e .  Not on ly  was t h i s  

p r a c t i c e  followed i n  every experiment conducted b y  Chapman, I t  was 

followed by every o the r  r e sea rche r  s tudying " i l l u s o r y  c o r r e l a t i o n , "  

3 
(but s ee  Golding & Rorer,  1972, f o r  a  p a r t i a l  except ion  ) .  

In  s h o r t ,  t h e  phenomenon of " i l l u s o r y  c o r r e l a t i o n "  may e x i s t ,  

but  i t  has  y e t  t o  be shown t h a t  any one person s u f f e r s  from i t .  The 

unproven conc lus ions  regard ing  "massive sys temat ic  e r r o r s , "  a s  we l l  

a s  t h e  wide, u n c r i t i c a l  acceptance of these  conc lus ions ,  a r e  due t o  

entrapment by a  r e sea rch  paradigm t h a t  commonly l e a d s  t o  e r r o r s  of 

d i r e c t i o n  i n  g e n e r a l i z a t i o n .  



So pervas ive  is the  entrapment by t h e  convent ional  paradigm 

t h a t  even those who have urged t h a t  t h e  convent ional  paradigm should 

be avoided f a l l  v i c t im  t o  i t .  Tversky (1972), f o r  example, 

advocates  ( a s  d id  Brunswik, 1952, 1956) t h a t  experiments should be  

conducted i n  such a manner t h a t  i t  can be a sce r t a ined  whether any 

ind iv idua l  e x h i b i t s  t h e  phenomenon i n  ques t ion ,  thus:  

most s t u d i e s  [of preference ,  choice ,  and judgment] r e p o r t  and 

ana lyze  only group d a t a .  Unfortunately,  group d a t a  u s u a l l y  

do not  permit adequate t e s t i n g  of t h e o r i e s  of i nd iv idua l  choice  

behavior because, i n  gene ra l ,  t h e  compa t ib i l i t y  of such d a t a  

wi th  theory is n e i t h e r  a necessary  nor a s u f f i c i e n t  cond i t i on  

f o r  i t s  v a l i d i t y .  (p. 291) 

Yet i n  Tversky's r e p l i c a t i o n  and e l abora t ion  of t h e  o r i g i n a l  

s t u d i e s  of " i l l u s o r y  c o r r e l a t i o n "  (Tversky & Kahneman, 1973, pp. 225, 

227) t h e  conventional method of a n a l y s i s  of group, r a t h e r  than 

ind iv idua l ,  da t a  was employed, r e s u l t i n g  i n  t he  same e r r o r  t h a t  

Tversky cautioned a g a i n s t .  Unfortunately,  such d i r e c t i o n a l  e r r o r s  

of gene ra l i za t ion  w i l l a l m o s t  c e r t a i n l y  r e s u l t  i n  t h e  r e j e c t i o n  of t h e  

n u l l  hypothesis  when i t  is  t r u e ,  thus  f i l l i n g  t h e  l i b r a r i e s  with 

7 
inconsequent ial  r e s u l t s .  

Conclusion 

I n  h i s  eulogy of h i s  co l league  Brunswik, Edward Tolman (1956) 

wrote: "In t h e  coming yea r s ,  Egon Brunswik w i l l  hold an  ever 

i nc reas ing ly  s i g n i f i c a n t  and important pos i t i on  i n  t h e  h i s t o r y  of 

psychology. . . . Those of u s  who knew and loved him can but  be glad 

t h a t  such ever-greater  r ecogn i t i on  l i e s  ahead, though we g r i eve  
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t h a t  he d i d  no t  l i v e  t o  s e e  i t  happen." 'I. would be l e s s  than honest 

i f  I denied t h a t  a  s i m i l a r  personal  commitment t o  Brunswik was 

present  i n  my motivat ion t o  w r i t e  t h i s  a r t i c l e .  

Be t h a t  a s  i t  may, my purpose i s  a l s o  p ro fe s s iona l  and impersonal. 

For t h e  need f o r  a  psychology t h a t  can meet t h e  r igo rous  demands of 

sc ience  and y e t  produce n o n t r i v i a l  r e s u l t s  is  c l e a r l y  urgent ,  

p a r t i c u l a r l y  i n  view of t h e  growing convic t ion  t h a t  t h e  t r a d i t i o n a l  

approach is  not  s e rv ing  us  wel l ,  and t h a t  i t  i s  not  se rv ing  soc i e ty  

wel l .  Not only does psychology reed a  s c i e n t i f i c  base t h a t  will 

provide the  j r ~ s t i f l c a t i o n  for  profess iona l  p r a c t i c e ,  soc Iety nclccls 

psychological r e sea rch  t h a t  produces s c i e n t i f i c  g e n e r a l i z a t i o n s  t h a t  

do not  "decay," a s  Cronbach put i t .  Socie ty  a l s o  needs research  

r e s u l t s  t h a t  w i l l  s tand  the  t e s t  of g e n e r a l i z a t i o n  from labora tory  

t o  l i f e .  

These needs w i l l  be  s a t i s f i e d  by preserv ing  t h e  cha rac t e r  of 

t he  r evo lu t ion  i n  s c i e n t i f i c  psychology t h a t  was s e t  i n  motion by 

Brunswik when he (a )  urged the  search f o r  id iographic  desc r ip t ions  

(models) of the  behavior of i nd iv idua l s  over  s i t u a t i o n s ,  ( b )  showed 

the  neces s i ty  f o r  t he  use of r ep re sen ta t ive  design In order  to  tclst 

t he  v a l i d i t y  and u t i l i t y  of such d e s c r i p t i o n s  and (b) observed tha t  

t hese  changes i n  d i r e c t i o n  would mean t h a t  t h e  geographer 's descr ip-  

t i o n s  r a t h e r  than t h e  p h y s i c i s t ' s  laws would c o n s i t i t u t e  t he  proper 

aim f o r  t h e  work of t h e  s c i e n t i f i c  psychologis t .  
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Reference Note 

1. A r e p o r t  (dated August 12, 1977) of a  r eade r sh ip  survey of 

Jou rna l  - of P e r s o n a l i t y  - and Soc ia l  Psychology issued by t h e  

Chairman of t h e  Pub l i ca t ions  and Communications Board of t h e  

American Psychological  Associat ion i n d i c a t e s  t h a t  "almost ha l f  
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wanted more f i e l d  research" i n  c o n t r a s t  t o  t h e  "4% [who] c a l l e d  

f o r  a  g r e a t e r  emphasis on l abo ra to ry  experiment . I' 



PSR 
32 

lief e r e n c e s  

Armel ius ,  B. ,  & Armelius,  K. The u s e  of redundancy i n  mul t ip le -cue  

judgaen ts .  Data from a s u p p r e s s o r  v a r i a b l e  t a s k .  American 

J o u r n a l  - of  Psychology, 1974, - 87, 385-391. 

Armel ius ,  B.,  & Armelius ,  K.  Note on d e t e c t i o n  o f  c u e  i n t e r -  

c o r r e l a t i o n  i n  mul t ip le -cue  p r o b a b i l i t y  l e a r n i n g .  Scandinavian 

.Tourn;ll of  I ' s ~ h o l c ) g y ,  1975, 76, 37-41. -- - - -- - - 

Armelius,  K . ,  & Armellus ,  R. The e f f e c t s  of c u e - c r i t e r i o n  c o r r e l a t i o n s ,  

cue i n t e r c o r r e l n t i o n s ,  and t h e  s i g n  of t h e  cue i n t e r c o r r e l a t i o n  

on performance i n  s u p p r e s s o r  v a r i a b l e  t a s k s .  O r g a n i z a t i o n a l  

Behavior -- and Human Performance,  1976, - 17,  241-250. 

Aronson, E., Willerman, B . ,  & Floyd,  J. The e f f e c t  of a p r a t f a l l  

on i n c r e a s i n g  p e r s o n a l  a t t r a c t i v e n e s s .  Psychonomic S c i e n c e ,  1966, 

4 ,  227-228. - 

Aronson, E. ,  & Car l smi th ,  J .  Exper imentat ion i n  s o c i a l  psychology. 

I n  (:. L,indzey h F,. Aronson (Eds . ) ,  -- The - . - ---- Ilondbook of s o c i a l  - 

psychology (2nd e d . ,  Vo I .  3 ) .  Kcnd itlg, Moss. : Addison-Wesley 

Publ i sh ing  Co . , 1968. 

Bakan, D. A g e n e r a l i z a t i o n  of Sidman's r e s u l t s  on group and 

i n d i v i d u a l  f u n c t i o n s ,  and a c r i t e r i o n .  P s y c h o l o g i c a l  B u l l e t i n ,  

1954, % ( I ) ,  63-64. 

Bandura, A.  On paradigms and r e c y c l e d  i d e o l o g i e s .  C o g n i t i v e  

t h e r a p y  and r e s e a r c h ,  1978, 2, 79-103. 

Berman, J.,  & Kenny, D.  C o r r e l a t i o n a l  b i a s  i n  o b s e r v e r  r a t i n g s .  

J o u r n a l  - of P e r s o n a l i t y  and S o c i a l  Psychology, 1976, 2, 263-273. 



PSR 
3  3  

Block, J .  C o r r e l a t i o n a l  b i a s  i n  observer  r a t i n g s :  Another 

pe r spec t ive  on t h e  Berman-Kenny s tudy .  Jou rna l  - of Pe r sona l i t y  

and Soc ia l  Psychology, 1977, - 35, 873-880. 

Brehmer, B. The e f f e c t  of cue i n t e r c o r r e l a t i o n  on in t e rpe r sona l  

l ea rn ing  of p r o b a b i l i s t i c  in ference  t a s k s .  Organiza t iona l  

Behavior -- and Human Performance, 1974, - 12,  397-412. 

Brehmer, B. Po l i cy  c o n f l i c t  and pol icy  change a s  a  func t ion  of t a s k  

c h a r a c t e r i s t i c s .  I V .  The e f f e c t  of cue i n t e r c o r r e l a t i o n s .  

Scandinavian Jou rna l  of Psychology, 1975, 16, 85-96. 

Brehmer, B. Soc ia l  judgment theory and t h e  a n a l y s i s  of i n t e rpe r sona l  

c o n f l i c t .  PsychoBogical B u l l e t i n ,  1976, 8 3 ( 6 ) ,  985-1003. 

Brehmer, B. ,  & Hammond, K. R. Cognit ive f a c t o r s  i n  i n t e rpe r sona l  

c o n f l i c t .  I n  D.  Druckman (Ed.) ,  Negot ia t ions :  Social-psychological 

pe r spec t ives .  Beverly H i l l s ,  C a l i f . :  Sage Pub l i ca t ions ,  1977. 

Bronfenbrenner, U .  Toward an  experimental ecology of human development. 

American Psychologis t ,  1977, - 32(7),  513-531. 

Bruner, J .  S.,  Goodnow, J .  J . ,  & Austin,  G.  A .  - A study - of th inking .  

New York: Wiley, 1956. 

Brunswik, E.  Organismic achievement and environmental p robab i l i t y .  

Psychological  Review, 1943, - 50, 255-272. 

Brunswik, E .  The conceptual  framework of psychology. In I n t e r n a t i o n a l  

Encyldpedia - of Unif ied Science (Vol. 1, No. 1 0 ) .  Chicago: 

Univers i ty  of Chicago Press ,  1952. 

Brunswik, E.  H i s t o r i c a l  and thematic r e l a t i o n s  of psychology t o  

o the r  sc iences .  Science Monitor, 1956, - 83, 151-161. 



Brunswik, E. Scope and a s p e c t s  of t h e  cogn i t i ve  problem. I n  H. Gruber, 

R.  J e s s o r ,  & K. R .  Hammond (Eds.) ,  Contemporary approaches -to- 

cogni t ion :  A symposium held a t  t h e  Univers i ty  of Colorado. --- - 

Cambridge: Harvard Un ive r s i t y  P re s s ,  1957. 

Chapman, L. J .  I l l u s o r y  c o r r e l a t i o n  i n  obse rva t iona l  r e p o r t .  Jou rna l  

of Verbal Learning and Verbal Behavior, 1967, 6,  151-155. - - 

Chapman, L. J., & Chapman, J .  P. Genesis of popular but  erroneous 

psychodiagnostic observa t ion .  Journa l  - of Abnormal Psycholo_tiy, -- - 

1967, - 72, 193-207. 

Chapman, L. J . ,  & Chapman, J .  P. I l l u s o r y  c o r r e l a t i o n  a s  an o b s t a c l e  

t o  t h e  use of v a l i d  psychodiagnost ic  s igns .  Jou rna l  - of Abnormal 

Psychology, 1969, - 74, 271-280. 

Chr i s tensen ,  L. B. Experimental Methodology. Boston, Mass.: Allyn 

'and Bacon, 1977. 

Clark ,  H .  H. The language-as-fixed-effect f a l l a c y .  Journa l  of Verbal - 

Learning - and Verbal Behavior, 1973, 12, 335-359. 

Cronbach, L. Beyond t h e  two d i s c i p l i n e s  of s c i e n t i f i c  psychology. 

American Psychologis t ,  1975, 30(2) ,  116-127. - 

Crow, W. The need f o r  r e p r e s e n t a t i v e  des ign  i n  s t u d i e s  of  i n t e r p e r s o n a l  

percept ion .  Journa l  - of Consul t ing Psychology, 1957, 21, 321-325. 

Dowling, J . ,  & Graham, J. I l l u s o r y  c o r r e l a t i o n  and t h e  MMPI. Jou rna l  

of Pe r sona l i t y  Assessment, 1976, 40, 531-538. - - 

Dudycha, A.  L . ,  & Naylor, J .  C .  The e f f e c t  of v a r i a t i o n s  i n  t h e  Cue R 

mat r ix  upon t h e  ob ta ined  po l i cy  equa t ion  of judges.  Educat ional  

and Psychological  Measurement, 1966, 26, 583-603. - - 



Eaton, W. O . ,  & Clore,  G .  L. I n t e r r a c i a l  i m i t a t i o n  a t  a summer 

camp. Jou rna l  of P e r s o n a l i t y  - and S o c i a l  Psychology, 1975, 

Einhorn, H.  J .  Expert measurement and mechanical combination. 

Organiza t iona l  Behavior and Human Performance, 1972, - 7 ,  

86-106, 

E l m s ,  A. C .  The c r i s i s  of confidence i n  s o c i a l  psychology. American 

Psychologis t ,  1975, - 30(10),  967-976. 

Fischhoff ,  B. A t t r i b u t i o n  theory and judgment under unce r t a in ty .  I n  

J .  Harvey, W. I ckes ,  & R.  Kidd (Eds.),  New d i r e c t i o n s  

a t t r i b u t i o n  r e sea rch .  H i l l s d a l e ,  N . J . :  Erlbaum Assoc., 1976. 

F i she r ,  R. A. - The des ign  - of experiments (4 th  ed . ) .  New York: Hafner, 

1947. 

Frodi ,  A. On t h e  e l i c i t a t i o n  and c o n t r o l  of agg res s ive  behavior.  

~ G t e b o r g  Psychological  Reports,  1974, - 4 (8), 16. 

Gergen, K. J .  Soc ia l  psychology a s  h i s t o r y .  Journa l  - of Pe r sona l i t y  

and Socia l  Psychology, 1973, 26, 309-320. - - 

Gergen, K. Soc ia l  psychology, sc ience  and h i s t o r y .  Pe r sona l i t y  and 

Socia l  Psychology Bu l l e t i n ,  1976, - 2, 373-383. 

Gibson, J. Surv iva l  i n  a world of o b j e c t s  (A review of "Perception 

and the r e p r e s e n t a t i v e  design of experiments").  Contemporary 

Psychology, 1957, - 15,  694-703. 

G i l l i s ,  J .  S. The e f f e c t s  of se lec ted  an t i -psychot ic  drugs on o b j e c t i v e  

t a s k  l ea rn ing ,  and in t e rpe r sona l  l e a r n i n g  wi th  acu te  schizophrenics .  

In  K.  R. Hammond & C.  R. B. Joyce (Eds.), Psychoactive drugs - and 

s o c i a l  judgment: Theory and research .  New York: Wiley, 1975. 



PSR 
3  6  

G i l l i s ,  J .  S . ,  & Schneider,  C. The h i s t o r i c a l  p recondi t ions  of 

r e p r e s e n t a t i v e  des ign .  I n  K. R .  Hammond ( E d . ) ,  The psychology 

of Egon ~ r u n s w i k r  New York: Hol t ,  Rinehart ,  and Winston, 1966. - 
Goldberg, L. R.  Man ve r sus  models of man: A r a t i o n a l e ,  p lu s  some 

evidence f o r  a  method of  improving on c l i n i c a l  i n f e r ences .  

Psychological  B u l l e t i n ,  1970, - 73(6) ,  422-432. 

Golding, S. L . ,  & Rorer, L. G. I l l u s o r y  c o r r e l a t i o n  and s u b j e c t i v e  

judgment. Journa l  - of Abnormal Psychology, 1972, - 80, 249-260. 

Graham, K.  R .  Psychological  research :  Control led i n t e r p e r s o n a l  

i n t e r a c t i o n .  New York: Brooks Cole,  1977. 

Greenwald, A .  G .  Within-subjects  des igns :  To use o r  n o t  t o  use? 

Psychological  B u l l e t i n ,  1976, - 83(2 ) ,  312-320. 

Hamilton, D .  L. ,  & Gifford ,  R.  K. I l l u s o r y  c o r r e l a t i o n  i n  i n t e r p e r s o n a l  

percept ion :  A c o g n i t i v e  b a s i s  of s t e r e o t y p i c  judgments. 

Jou rna l  of Experimental Soc i a l  Psychology, 1976, - 12,  392-407. 

Hammond, K. R. Subject  and o b j e c t  sampling--a no te .  Psychological  

B u l l e t i n ,  1948, 43, 38-48. -- - 

Hammond, K. R. Represen ta t ive  v s .  sys temat ic  design i n  c l i n c i a l  

psychology. Psychological  B u l l e t i n ,  1954, - 51, 150-159. 

Hammond, K. R .  P r o b a b i l i s t i c  func t ion ing  and t h e  c l i n i c a l  method. 

Psychological  Review, 1955, - 62, 255-262. 
*" 

Hammond, K. R .  - The psychology - of Egon Brunswik. New York: Ho l t ,  

Rinehar t ,  and Winston, 1966. 

Hamond, K. R. Egon Brunswik. I n  I n t e r n a t i o n a l  enclopedia  --- of t h e  

s o c i a l  sc iences ,  1968, 156-158. 



Harmnond, K. R. ,  Rohrbaugh, J . ,  Mumpower, J . ,  & Adelman, L .  Soc ia l  

judgment t h e o r y :  Appl ica t ions  i n  po l i cy  formation.  I n  M. F. 

Kaplan & S. Schwartz (Eds.),  Human judgment and d e c i s i o n  

processes :  Appl ica t ions  - i n  problem s e t t i n g s .  New York: 

Academic Press ,  1977. 

Hammond, K. R . ,  Stewart ,  T., Brehmer, B. ,  & Steinmann, D. 0 .  Socia l  

judgment theory. In  M, F. Kaplan & S. Schwartz (Eds.) ,  Human 

judgment and dec i s ion  processes .  New York: Academic P res s ,  1975. 

Hartsough, W. R. I l l u s o r y  c o r r e l a t i o n  and mediated a s s o c i a t i o n .  

Canadian Journa l  of Behavioral Science, 1975, - 7, 151-154. 

Heider,  F .  - The psychology of i n t e r p e r s o n a l  r e l a t i o n s .  New York: 

Wiley, 1958. 

Hochberg, J .  Percept ion:  Toward t h e  recovery of a d e f i n i t i o n .  

Psychological  Review, 1956, - 63(6) ,  400-405. 

Hochberg, J. Representa t ive  sampling and t h e  purposes of perceptua l  

research:  P i c t u r e s  of t h e  world and the  world of p i c t u r e s .  I n  

K. R.  Hammond (Ed.), =psychology of Egon Brunswik. New York: 

Holt ,  Rinehart ,  and Winston, 1966. 

Hul l ,  C .  The problem of i n t e rven ing  v a r i a b l e s  i n  molar behavior  

theory.  Psychological Review, 1943, - 50, 273-291. 

J a rv ik ,  M. A func t iona l  view of memory. I n  K. R. Hammond (Ed.), 

The psychology of Egon Brunswik. New York: Holt ,  Rinehar t ,  - 
and Winston, 1966. 

Jenkins,  J .  J. Remember t h a t  o l d  theory  of memory? Well, f o r g e t  it! 

American Psychologist ,  1974, - 29(11),  785-795. 

Keeley, S., & Doherty, M. Bayesian and r eg res s ion  modeling of 

graduate  admission pol icy .  Organiza t iona l  Behavior -- and Human 

Performance, 1972, - 8, 297-323. 



PSR 
38 

Knowles, B. A.,  Hammond, K. R . ,  S tewart ,  T .  R . ,  & Summers, D. A .  

P o s i t i v e  and nega t ive  redundancy i n  m u l t i p l e  cue p r o b a b i l i t y  

t a s k s .  Jou rna l  - of Experimental Psychologz, 1971, 90, 157-159. - 

Knowles, B. A . ,  Hammond, K. R. ,  S tewart ,  T. R . ,  S1 Summers, D.  A .  

Detect ion of redundancy i n  mult iple-cue p r o b a b i l i t y  t a sks .  

Jou rna l  - of Experimental Psychology, 1972, 93, 425-427. - 

Koch, S .  Epilogue. I n  S .  Koch (Ed.),  Psychology: A study of - - 

sc i ence  (Vol. 3 ) .  New York: McGraw-Hill, 1959. 

Kraut,  K .  Verbal and non-verbal cues  i n  t h e  pe rcep t ion  of l y ing .  

Jou rna l  - of P e r s o n a l i t y  and Soc i a l  Psychology, 1978, 36, 380-391. - - 

Kuhn, T. The s t r u c t u r e  of s c i e n t i f i c  r evo lu t ions .  Chicago: - 

Univers i ty  of  Chicago P re s s ,  1962. 

Leeper, R .  W. A c r i t i c a l  cons ide ra t i on  of Egon Brunswik's p robabi l - i s t i c  

func t iona l i sm.  I n  K. R. Hammond (Ed.),  The psychology of Egon - - 

Brunswik. New York: Holt ,  Rinehar t ,  and Winston, 1966. 

Lewin, K. Defining t h e  f i e l d  a t  a given t ime.  Psychological  Review, 

1943, - 50, 292-310. 

L inde l l ,  M. K. Cogni t ive and outcoke feedback i n  mult iple-cue 

p r o b a b i l i t y  l e a r n i n g  t a sks .  Jou rna l  - of Experimental Psychology, 

1976, - 2 (6 ) ,  739-745. 

L inde l l ,  M. K., & Stewart ,  T. R.  The e f f e c t s  of redundancy i n  

mult iple-cue p r o b a b i l i t y  l ea rn ing .  American Jou rna l  of - 

Psychology, 1974, - 87, 393-398. 

Loevinger, J .  Psychological  t e s t s  i n  t h e  conceptua l  frasework of 

psychology. I n  K. R.  Hammond (Ed.), The psychology of Egon - 

Brunswik. New York: Holt ,  Rinehar t ,  and Winston, 1966. 



PSR 
3 9 

McGuire, W. J. The Yin and Yang of p rog res s  i n  s o c i a l  psychology: 

Seven koan. Jou rna l  - of Pe r sona l i t y  - and Soc ia l  Psychology, 

1973, 28, 446-456. - 

Mumpower, J .  L., & Hammond, KO R. Entangled task-dimensions: An 

impediment t o  i n t e rpe r sona l  l ea rn ing .  Organiza t iona l  Behavior 

and Human Performance, 1974, 11, 377-389. -- - 

Murrel l ,  G. Combination of evidence i n  pe rcep tua l  judgment. In  

M. F.  Kaplan & S. Schwartz (Eds.),  Human Judgment and dec i s ion  

processes :  Appl ica t ions  - i n  problem s e t t i n g s .  New York: 

Academic P res s ,  1977. 

Naylor, J .  C . ,  & Schenck, E. A. The in f luence  of cue redundancy 

upon t h e  human inference  process  f o r  t a s k s  of varying degrees 

of p r e d i c t a b i l i t y .  Organiza t iona l  Behavior -- and Human Performance, 

1968, - 3,  47-61. 

Neisser ,  U. Cognition and r e a l i t y .  San Francisco:  W. H. Freeman & 

Co., 1976. 

N i sbe t t ,  R. E., & Wilson, T. D. The ha lo  e f f e c t :  Evidence f o r  

unconscious a l t e r n a t i o n  of judgments. Jou rna l  - of Pe r sona l i t y  

and Soc ia l  Psychology, 1977, 35 (4) ,  250-256. - - 

Orne, M. T. Hypnosis, motivation, and eco log ica l  v a l i d i t y .  I n  

W. Arnold & M. Page (Eds.),  Nebraska symposium - on motivat ion.  

Lincoln,  Neb.: Univers i ty  of Nebraska P r e s s ,  1970. 

Osgood, C .  Discussion.  In  H. Gruber, R.  J e s s o r ,  & K .  Hammond 

(Eds. ) , Contemporary approaches - t o  cogni t ion :  - A symposium 

he ld  a t  t h e  Univers i ty  of Colorado. Cambridge: Harvard --- - 

Univers i ty  P re s s ,  1957. 



Parke,  R.  Y. S o c i a l  cues ,  s o c i a l  c o n t r o l  and e c o l o g i c a l  v a l i d i t y .  

M e r r i l l  Palmer Q u a r t e r l y ,  1976, 22(2) ,  111-123. - 

Postman, L., & Tolman, E .  C .  Brunswik's  p r o b a b i l i s t i c  f u n c t i o n a l i s m .  

I n  S .  Koch (Ed.) ,  - Psychology: A s t u d y  of a s c i e n c e  (Vol. 1). - -- 

New York: McGraw-Hill, 1959. 

Rappoport ,  L., & Summers, D .  A .  Human judgment and s o c i a l  i n t e r a c t i o n .  

New York: H o l t ,  R i n e h a r t  & Winston, 1973. 

Rosen, C. .J. On t h e  p e r s i s t e n c e  of  i l l u s o r y  corrc lnt  Lon ; I H . S ~ C  i a t ~ d  

Ross, L. The i n t u i t i v e  p s y c h o l o g i s t  and h i s  shor tcomings:  D i s t o r t i o n s  

i n  t h e  a t t r i b u t i o n  p r o c e s s .  I n  L .  Berkowitz (Ed.) ,  Advances 

exper imental  s o c i a l  psychology (Vol. 1 0 ) .  New York: Academic 

P r e s s ,  1977. 

R o t t e r ,  J. The f u t u r e  o f  c l i n i c a l  psychology. J o u r n a l  of C l i n i c a l  - 

and Consu l t ing  Psychology, 1973, - 40, 313-321. 

Rumenik, D . ,  Capasso, D . ,  & Hendrick,  C .  Experimenter s e x  e f f e c t s  

i n  I>ehnvioral  rcse:irch. Psycho log ica l  Rull c t i n  1077, 8l1, 852-877. - -  - -- . ---- 9 .- 

Selby,  J .  W.; Calhoun, L .  C . ,  & Brock, T.  A .  Sex d i f f e r e n c e s  I n  t h e  

p e r c e p t i o n  of r a p e  v i c t i m s .  P e r s o n a l i t y  and S o c i a l  Psychology 

B u l l e t i n ,  1977, 3 ( 3 ) ,  412-415. 

Sidman, M. A n o t e  on f u n c t i o n a l  r e l a t i o n s  o b t a i n e d  from group d a t a .  

Psycho log ica l  B u l l e t i n ,  1952, 49, 263-269. 

S i l v e r s t e i n ,  C. H . ,  & S t r a n g ,  D. G. S e a t i n g  p o s i t i o n  and i n t e r a c t i o n  

i n  t r i a d s :  A f i e l d  s t u d y .  Sociometry,  1976, 39(2) ,  166-170. - 



Slovic ,  P. ,  & Lich tens t e in ,  S. Comparison of Bayesian and r eg res s ion  

approaches t o  t h e  s tudy of  information process ing  i n  judgment. 

Organiza t iona l  Behavior and Human Performance, 1971, - 6, 649-744. 

Smedslund, J .  Mul t ip l e  p r o b a b i l i t y  l ea rn ing .  Oslo, Norway: Oslo 

Lrniversity P re s s ,  1955. 

Smith, M. B. Soc ia l  psychology, sc ience  and h i s t o r y :  So What? 

Pe r sona l i t y  Soc ia l  Psychology B u l l e t i n ,  1976, 2, 438-444. 

S t a r r ,  B. J . ,  & Katkin, E. S. The c l i n i c i a n  a s  an a b e r r a n t  ac tuary :  

I l l u s o r y  c o r r e l a t i o n  i n  t h e  Incomplete Sentences Blank. 

Journa l  of Abnormal - Psychology, 1969, - 74, 670-675. 

Steinmann, D . ,  & Doherty, M. Lens model a n a l y s i s  of bookbag and 

poker ch ip  experiment : A methodological n o t e  . Organiza t iona l  

Behavior and Human Performance, 1972, 8, 450-455. 

Stewart ,  T. R. Components of c o r r e l a t i o n  and ex tens ions  of t h e  l e n s  

model equat ion.  Psychometrika, 1976, 3, 101-120. 

T a j f e l ,  H. Soc ia l  and c u l t u r a l  f a c t o r s  i n  percept ion .  In  G.  Lindzey 

and E. Aronson (Eds.) ,  The handbook of s o c i a l  psychology (2nd 

ed.,  Vol. 3 ) .  Reading, Mass.: Addison-Wesley Publ i sh ing  Co., 

1968. 

Thorndike, E.  L .  A cons t an t  e r r o r  i n  psychological  r a t i n g s .  Journa l  

of Anplied Psychology, 1920, 4 ,  25-29. --  - 

Tolman, E. C .  Eulogy: Egon Brunswik: 1903-1955. American Journa l  

of Psychology, 1956, 69, 315-342. Reprinted i n  K. R .  Hammond - - 

(Ed.), The psychology - of Egon Brunswik. New York: Holt ,  Rinehart ,  

& Winston, 1966. 



PSR 
4 2 

Tversky, A.  El imina t ion  by a spec t s :  A theory  o f  choice.  PsychoLog~cal  

Review, 1972, - 79, 281-299. 

Tversky, A . ,  & Kahneman, D. A v a i l a b i l i t y :  A h e u r i s t i c  f o r  judging 

frequency and p r o b a b i l i t y .  Cogni t ive Psychology, 1973, - 5,  

Wallace, H. A .  What is  i n  t h e  corn  judge 's  mind? Jou rna l  of American 

Soc ie ty  of Agronomy, 1923, - 15, 300-304. 

Wike, E. ,  & Church, J. Comments on C la rk ' s  "The language-as-fixed- 

e f f e c t s  f a l l acy . "  Journa l  of Verbal Learn ing  --- and --- Verbal ----- Behavior, 

1976, 15, 249-255. 

Wyer, R. S., Jr. The r o l e  of p r o b a b i l i s t i c  and s y l l o g i g t i c  reasoning  

i n  c o g n i t i v e  o rgan iza t ion  and s o c i a l  i n f e r ence .  I n  M.  F .  Kaplan 

& S. Schwartz (Eds.), Human judgment - and dec i s ion  processes .  

New York: Academic P re s s ,  1975. 



1. Prepara t ion  of t h i s  a r t i c l e  was a s s i s t e d  by g r a n t s  from 

t h e  National  Science Foundation (BNS-76-09560) and t h e  O f f i c e  of Naval 

Research (N00014-77-0336). Repr in ts  may be  obtained by w r i t i n g  t o  

t h e  au thor  a t  t h e  Center f o r  Research on Judgment and Pol icy ,  

I n s t i t u t e  of Behavioral Science, Univers i ty  of Colorado, Boulder, 

Colorado, 80309. 

2 .  This a r t i c l e  was i n i t i a t e d  a s  a  r e s u l t  of conversa t ions  wi th  

Berndt Brehmer, t o  whom I am g r a t e f u l  f o r  h i s  many i n s i g h t s  and 

suggest ions t h a t  span many years .  I a l s o  thank o t h e r s ,  too 

many t o  name, f o r  t h e i r  c r i t i c i s m  of e a r l y  d r a f t s .  

3. It is  i n t e r e s t i n g  t o  observe t h a t  R. A .  F i s h e r ,  t h e  inventor  

of a n a l y s i s  of va r i ance  techniques,  was keenly aware of t h e  l i m i t a t i o n s  

of f a c t o r i a l  designs beyond t h e i r  obvious u t i l i t y  f o r  t h e  discovery 

of s p e c i f i c ,  nongenera l izable  e f f e c t s  such a s  those  sought i n  appl ied  

research .  For example, "The exac t  s t anda rd iza t ion  of experimental 

condi t ion ,  which i s  o f t e n  thought less ly  advocated. . . , always 

c a r r i e s  with i t  t h e  r e a l  disadvantage t h a t  [ i t ] .  . . s u p p l i e s  d i r e c t  
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r a t h e r  thd? s t r eng thens  our  ground f o r  i n f e r r i n g  a  l i k e  r e s u l t ,  when, 

a s  is  inva r i ab ly  t h e  c a s e  i n  p r a c t i c e ,  t h e s e  cond i t i ons  a r e  somewhat 

var ied"  (1947, p. 97). 
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4. The unfor tuna te  and u n j u s t i f i e d  ex tens ion  of co-occurrence 

wi th in  t h e  pa i r ed  a s s o c i a t e  paradigm t o  b r i n g  i t  under t h e  concept of 

" co r re l a t ion"  should not  go un-noticed. Cor re l a t ion ,  of course,  r e f e r s  

t o  t h e  co-var ia t ion  between dimensions over  a range of va lues ,  no t  

simply pa i r ed  a s soc i a t ion .  Co-variation d i d  not  appear i n  t h e  f i r s t  

s tudy  of  " i l l u s o r y  co r r e l a t ion , ' '  nor  i s  i t  t y p i c a l  of  l a t e r  s t u d i e s .  

5. Golding and Rorer (1972) a r e  a " p a r t i a l  exceptiont '  because 

~Xthotlgh t h e y  used  t h e  number o f  s u b j e c t 8  In t h e i r  principal t e s t s  

of d i f f e r e n c e s  between group means i n  t h e  same manner a8 t h e  o t h e r  

r e sea rche r s ,  they a l s o  included some t e s t s  of ind iv idua l  s u b j e c t s '  

behavior,  apparent ly  because of t h e i r  knowledge of t he  Brunswikian 

t r a d i t i o n .  These t e s t s  provided only  weak evidence f o r  e r r o r s  i n  

a s s o c i a t i o n s .  

6. I n  t h e i r  r e p l i c a t i o n  of t h e  Chapman's s tudy of " i l l u s o r y  

c o r r e l a t i o n "  wi th  word-pairs Tversky and Kahneman (1973) use  a l a r g e r  

sample of  words (10 word-pairs of high a s s o c i a t i v e  va lue  and 10  

word-pairs of n e u t r a l  a s s o c i a t i v e  va lue )  than t h e  Chapmans b u t ,  l i k e  

Chapman and o t h e r s ,  change the  d i r e c t i o n  of t h e  gene ra l i za t ion  by 

i n s e r t i n g  i n  t h e i r  t e s t  t he  number (n = 30) of s u b j e c t s  (p. 225). 

I n  a somewhat d i f f e r e n t  test (p. 227) e i g h t  word-pairs were used i n  

one s e t ,  e i g h t  i n  t h e  o t h e r ,  bu t  t h e  number of s u b j e c t s  (N = 62, 

N = 68, N = 73, i n  t h r e e  d i f f e r e n t  s t u d i e s )  was employed i n  t h e  

s t a t i s t i c a l  test ,  again changing t h e  d i r e c t i o n  of t h e  t e s t .  

7. See Bakan (1954), a l s o  Sidman (1952), f o r  sqlpporting 

mathematical developments of t h i s  argument appl ied  t o  t h e  p r a c t i c e  

of gene ra l i z ing  from group averages t o  i nd iv idua l  preference ,  

p a r t i c u l a r l y  wi th  regard t o  l e a r n i n g  curves.  
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Figure  Caption 

Figure 1. Studies  of i l l u s o r y  c o r r e l a t i o n  compare t h e  o b j e c t i v e  

frequency of d i r e c t l y  observable co-occurring even t s  (4)  wi th  t h e  

s u b j e c t s '  r e c a l l  of t h e  f requencies  of such events  ( 6 ) .  Judgment, 

on the  o the r  hand, involves  i n fe rences  (7)  from t h e  observed 

events  (3) through t h e i r  psychological  t ransformat ion  (5) t o  t he  

unobserved s t a t e  (8) .  If an  independent measure of (8) i s  a v a i l a b l e ,  

then the  accuracy of t h e  judgment may be determined by comparing 

(7 )  with (8) .  



accuracy o f  inference 

i n fe r red  
s t a t e  

1 ecological  val  i d i t y  

2 cue u t i l i z a t i o n  

3 o b j e c t i v e  values o f  cues 

4 o b j e c t i v e  i n t e r - c o r r e l a t i o n s  among cues 

5 sub jec t ive  values o f  cues 

6 subject ive i n t e r - c o r r e l a t  ions among cues 

7 judgment 

8 i n fe r red  s t a t e  

s u b j e c t ' s  
inference 

F igure  1 




