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ABSTRACT

PRIMING ACCESS TO NATURAL-OBJECT AND TRAIT HIERARCHIES ON 
PRONUNCIATION, LEXICAL DECISION, AND CATEGORY VERIFICATION TASKS

by

John F. Calabrese  
Univers i ty  o f  New Hampshire, December, 1989

Lexical  decis ion,  pronunciat ion,  and category v e r i f i c a t i o n  
response times (RTs) to natura l  ob ject  and t r a i t  h ie ra rc h ie s  were 
measured. Prime and t a r g e t  words consisted of both superordinate  and 
subordinate ob ject  and t r a i t  category members. T r a i t  words were 
categor ized as des i rab le  and undesirable  (Hampson, e t  a l . ,  1986).  
Subjects'  RTs to object and undesirable t r a i t  words d isplayed  s im i la r  
p a t te rn s .  In a l l  experiments,  RTs to n a tu r a l - o b je c t  subordinate  
ta rg e t  words were s i g n i f i c a n t l y  more ra p id  compared to superordinate  
words. This same pa t te rn  also true f o r  the undesirable t r a i t s ,  but  
reached s ig n i f ic a n c e  in only  the l e x ic a l  decision ta s k .  The 
f a c i l i t a t i o n  e f f e c t  of  the prime reached s ig n i f ica n ce  fo r  the 
n a tu ra l - o b je c ts  in the category v e r i f i c a t i o n  experiment and for the  
undesirable  t r a i t s  in the lex ica l  d ec is ion  experiment. This pa t te rn  
of f a c i l i t a t i o n  by the prime were co n s is te n t  for n a t u r a l - o b je c ts  and 
undesirable  t r a i t s  across a l l  experiments. In each experiment the 
opposite p a t te rn  of re s u l ts  were found f o r  desirab le  t r a i t s .  In the 
pronunciat ion and le x ic a l  decision experiments RTs to d e s i ra b le  
superordinate  t r a i t  words were s i g n i f i c a n t l y  more rapid  compared to 
d e s i rab le  subordinate t r a i t  words. In a l l  experiments the 
f a c i l i t a t i o n  by d e s i rab le  superordinate t r a i t  word primes was 
s i g n i f i c a n t l y  greater compared to undes irab le  superordinate  t r a i t  
words. Post-experiment quest ionnaires  indicated tha t  subjects  
judgment o f  the logica l  hierarchy en ta i lm e n t  asymmetries were h ighly  
consistent w i th  the norms. Regression analys is  of s ub jec ts '  judgments 
of the log ica l  enta i lment  between category stimulus p a i rs  indicated no 
s i g n i f i c a n t  systematic re la t io n s h ip .  Impl icat ions fo r  research on 
a t t r i b u t i o n ,  category memory, and c l i n i c a l  research on cogn i t ive  
assessment are discussed.

x
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INTRODUCTION

This d is s e r t a t io n  is about categor ical  memory. Categorical  

memory is a r e s u l t  of coding continuous s t im u l i  into d is c r e te  groups 

th a t  e s tab l is h  an equivalency between the group members. That process 

has probably been most researched in the areas of color  and speech 

perception.  Colors are composed of combinations of continuously  

vary ing physical  wavelengths.  People can separate colors  into  

d is c re te  categor ies  by i d e n t i f y in g  the "apparent hue" of  the 

wavelength.  They can also d iscr im inate  two d i f f e r e n t  hues of yel low  

as more a l i k e  than a t h i r d  color  that has a d i f f e r e n t  dominant 

wavelength (Christman, 1971)-  Indiv iduals  a lso  have the a b i l i t y  to 

categor ize  v a r i a b l e  v o c a l i z a t io n s  ( H i l l e r ,  1981). For example, the 

physical resonat ing frequency (formant) of  the consonant "d" is 

d i f f e r e n t  in the v o c a l i z a t io n  of "du" and " d i " .  Yet,  they are 

perceived as the same voca l i zed  consonant. In each of these cases the 

establ ished equivalencies c o n s t i tu te  the ca teg o r ies .  The present 

in v es t ig a t io n  is l im ited  to  semantic c a tegor ie s ,  ra ther  than 

categor ies r e la t e d  to more rudimentary perceptual  s t i m u l i ,  imagery, or 

motors movements. However, the same concept of  ca tegor ica l  

organ izat ion  can be appl ied when descr ib ing semantic categor ica l  

memory. Equivalency in semantic memory is conceived to be a function  

of the a s s o c ia t iv e  connections between category members. Just as 

d i f f e r e n t  hues of  yel low can be categorized together,  some semantic 

category members may be more c lo se ly  assoc iated than o th e rs .  Just as 

d i f f e r e n t  hues o f  yel low can be d iscr im ina ted ,  connections among
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members w i th in  a semantic ca tegor ica l  s t ruc tu re  are not necessar i ly  

equal .  Such asymmetries may be the r e s u l t  of  d i r e c t  experience with  

s t i m u l i ,  the a p p l ic a t io n  of  d i f f e r e n t  combinatorial  ru les  during the 

c l a s s i f i c a t i o n  of s t im u l i ,  or the e labora t ion  of  previously  stored  

mental representa t ions .  A common theme th a t  emerges from the research 

on semantic category memory is the view tha t  information may somehow 

be separated along an ab st rac t -concre te  dimension.  This d is s e r ta t io n  

describes four experiments comparing the asso c ia t ive  r e la t io n s h ip  

w i t h in  a b s t r a c t - t r a i t  (abstract )  and n a t u r a l - o b je c t  (concrete)  

category h ie ra rc h ie s .  A category hierarchy  r e fe rs  to a p a r t i c u l a r  

associat ion  between category members. Category members whose meaning 

e n t a i l s  other members of the category are considered to be abstrac t  

reference points of  the category.  These a bstrac t  category members are  

r e fe r re d  to as superordinates . Members tha t  are  e n ta i le d  by the  

superordinate are  re fe rred  to as subordinates.  For example, veh ic le  

e n t a i l s  car ,  because a l l  cars are veh ic les  but not a l l  v eh ic les  are  

cars .  The s p e c i f i c  in tent ion  of  the experiments reported in th is  

d i s s e r t a t i o n  was to compare the w i th in -c a teg o ry  assoc ia t ive  

r e la t io n s h ip  of superordinate and subordinate category members of  

n a t u r a l - o b je c t  categor ies and a b s t ra c t  t r a i t  c a tegor ies .  The central  

issue was whether the assoc ia t ive  re la t io n s h ip s  generated by a 

h ie ra rc h ic a l  category organ izat ion  are constant .  That is ,  although 

the information t h a t  is contained in n a tu r a l - o b je c t  and t r a i t  

categor ies is q u a l i t a t i v e l y  d i f f e r e n t ,  are w i t h 1n-category  

assoc iat ions  among superordinate and subordinate category members 

comparable?

Before addressing th is  s p e c i f i c  quest ion,  I w i l l  discuss the  

philosophical  thought and empir ica l  work th a t  forms the r a t i o n a l e  for
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even p os tu la t ing  the exis tence of  ab s t rac t  and concrete ca tegor ica l  

mental representa t ions .  Chapters I and I I  address two epistemic  

issues ra ised by the pos tu la t ion  of  mental representa t ion  and mental 

categor ies  and repor t  empir ica l  work supporting the th e o r e t i c a l  

concepts.  In chapter I the reader is introduced to the term "mental 

codes" and to the assumption these mental codes imply b io lo g ica l  

s t a t e s .  This is fol lowed in chapter I I  w i th  a discussion of the 

u t i l i t y  of  recoding information in memory. Chapter I I I  reviews  

var ious p roper t ies  of category memory tha t  have been proposed.

Chapter IV discusses the notion of  h ie ra rc h ic a l  r e la t io n s  between 

d is c re te  category members, and reports  empir ica l  research th a t  has 

considered the im p l ic a t ion  of a s t r i c t  log ica l  c l a s s i f i c a t i o n  scheme 

fo r  information processing theor ies  of  category memory. I t  discusses 

research on memory for  t r a i t  informat ion and the normative t r a i t  

categor ies  tha t  have been the subject of  recent  research.  F i n a l l y ,  

the r a t io n a le  fo r  the s p e c i f ic  empirica l  work reported in th is  

d i s s e r t a t i o n  is presented along wi th  an explanation and th e o re t ic a l  

discussion each dependent measures employed. The re s u l ts  and 

discussion of the experiments fo l lo w  in Chapter V. Chapter VI is a 

general  discussion of the pa t te rn  of  re s u l ts  across the experiments.
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CHAPTER I

MENTAL CODES

A. In t roduct ion  to Mental Codes

As long ago as 350 B.C. A r i s t o t l e  be l ieved th a t  remembering was 

determined not only by the contents of  informat ion stored in memory, 

but by the arrangement of th a t  information (Herrnste in 6 Boring,

1965). A r i s t o t l e  be l ieved th a t  th is  arrangement was determined by the 

doctr ine of  assoc ia t ion .  Later theor ies  of  knowledge, developed by 

the B r i t i s h  e m p ir ic is ts  ( e . g . ,  Hobbes, 1651; Locke, 1700; Berkeley,  

1709, as in Herrnste in  & Boring,  19&5), s i m i l a r l y  held tha t  the 

organ iza t ion  of knowledge s t r i c t l y  r e f l e c t e d  the empir ical  fa c ts  of 

the environment.  H a r t le y  (17^*9» in H errnste in  & Boring,  19&5) was the 

f i r s t  of  18th century B r i t i s h  e m p ir ic is ts  to express the b e l i e f  that  

some memory representat ions  serve the fu nct ion  of organiz ing symbols. 

He sta ted th a t  c e r t a i n  "ideas" are associated such th a t  together they 

form a c o l l e c t i v e  idea tha t  "performs the o f f i c e  of  a symbol to the 

re s t ,  suggests them, and connects them to g e th e r . "  This notion of  

converging assoc iat ions  was fu r t h e r  stressed by James M i l l  (1829,  in 

Herrnstein & Boring,  1965) when he s ta ted:  " th a t  they appear not many

ideas, but one idea,  we owe, as I sha l l  af terwards more f u l l y  exp la in ,  

the power o f  c l a s s i f i c a t i o n ,  and the advantage of language." But i t  

was John Stuar t  M i l l  (181*3> in Herrnste in  6 Boring,  1965) who f i r s t  

e x p l i c i t l y  emphasized the unique status of  c e r t a in  memory 

representa t ions.  He s ta tes :  " i t  is proper to say th a t  the simple
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ideas generate ,  ra ther  than they compose, the complex ones."  In 

contemporary c ogn i t ive  theory,  complex mental processes are assumed to  

involve the manipulat ion of symbols— mental codes of the ob je c t iv e  

world.  These mental codes are viewed as the in te r fa ce  between the 

externa l  environment and in te rna l  neural hardware. They are stored 

information tha t  is assumed to un d e r l ie  a p e rce iv e r 's  f a c u l t y  for a 

d i v e r s i t y  of  complex cogn i t ive  operat ions involved in p a t te rn  

recogni t ion  (Reed, 1972), ob jec t  c l a s s i f i c a t i o n  (Rosch, 1978),  

language comprehension (Slobin,  1979), and socia l  c a teg o r iza t io n  

(Brown, 1986).  Understanding the mental processes re la te d  to the 

organ iza t ion  and manipulat ion of  these memory codes represents the 

fundamental chal lenge for c ogn i t ive  psychology.

Most co g n i t ive  s c ie n t i s ts  agree tha t  b io lo g ic a l  causes under l ie  

behavior .  This supposit ion acknowledges th a t  a l l  mental a c t i v i t y  

corresponds to the a c t i v i t y  of  the b ra in .  Neural impulses rece ived,  

in tegra ted ,  and transmit ted throughout the nervous system th a t  

correspond to the manipulat ion of  information in memory are  

f u n c t io n a l ly  conceived of as s pec ia l ized  memory codes. Therefore ,  

memory is assumed u l t im a te ly  to e x is t  as neural  a c t i v i t y .

Important research has been conducted th a t  supports t h i s  

assumption. Posner (1988) describes a general framework fo r  

understanding the connections between "co g n i t ive  systems and 

neurosystems." He places emphasis on the importance of  understanding 

in te rac t io n s  between the d i f f e r e n t  leve ls  of  neural a c t i v i t y  that  

correspond to cogn i t ive  functions  varying  in complexity.  He 

acknowledges tha t  these in te rac t io n s  w i l l  be u l t im a te ly  understood to 

the ex tent  th a t  measurements of cogn i t ive  operat ions can be re la te d  to  

changes in the a c t i v i t y  of nerve c e l l s .  S ig n i f i c a n t  progress in th is
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area has been made in research on v i s i o - s p a t i a l  a t te n t io n  in animals,  

normal humans, and b ra in - in ju r e d  pa t ien ts  (Berlucchi & R i z z o l a t t i ,  

I 987 * Posner & M a r t in ,  1985• Posner, Inhof f ,  F r ie d r ic h ,  6 Cohen, 1987; 

Posner & Cohen, 1989)* This type of  convergence of neurological  and 

co g n i t ive  sciences is seen by many as an "inescapable11 (Gazzaniga,  

198J*) par t  of the e f f o r t  to i d e n t i f y  neurophysiological  c o r re la te s  of 

complex cogni t ive  funct ions .

One very important th e o re t ic a l  convergence between c o g n i t iv e  and 

neurological  approaches to the study of  memory is the concept of  

h ie ra rc h ic a l  o rg a n iz a t io n .  For example, in neurology descr ip t ions  of 

c e l l  assemblies and large neural networks are commonly conceived of as 

being composed of underlying subsystems from which information is 

abstracted through converging neural  signals ( e . g . ,  visual  system and 

the r e t i c u l a r  a c t i v a t i n g  system). According to  cogni t ive  th e o r ies ,  

"mental codes" generated through the same process of a b s t rac t io n ,  

where complex mental operat ions e n t a i l  per ip hera l  subordinate leve ls  

of processing through which raw sensory data a re  reorganized (recoded) 

in to  in a more condensed form. C r i t i c a l  to the usefulness of  the 

co g n i t iv e - fu n c t io n a l  descr ip t ion  is the a b i l i t y  to exper imenta l ly  

i s o la t e  the func t iona l  codes th a t  under l ie  memory and mental 

operat ions.

B. Iso la t in g  Mental Codes

The recogni t ion  of  the per iphera l  independence of sensory data is 

the fundamental basis  fo r  po s tu la t in g  the independence of memory codes 

( e . g . ,  acoustic ,  v i s u a l ,  e t c . ) .  Rudimentary sense data can be 

d i f f e r e n t i a t e d  by the form of physical  energy t h a t  s t imulates the  

var ious  sensory receptors .  For example, the most basic
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d i f f e r e n t i a t i o n  between v isua l  sense data and audi to ry  sense data is 

the physical f a c t  tha t  the chemical a l t e r a t i o n s  re s u l t in g  from the 

bombardment of  photons on the r e t i n a  and the displacement of  the 

tympanic membrane by sound waves represent mutual ly exc lus ive  sensory 

s t i m u l i .  Memory codes can a lso  be fu n c t io n a l ly  d iscr im ina ted .

In te rn a l  codes may correspond to  motor, imaginal ,  or symbolic 

( l i n g u i s t i c )  func t ions  (Posner, 1978). Probably the most obvious 

evidence that memory codes a re  d iscr im inab le  beyond the per iphera l  

sensory stages of  processing are  c l i n i c a l  observations of  cogn i t ive  

and l in g u is t i c  d e f i c i t s  in brian-damaged p a t i e n ts ,  and in research on 

s p e c ia l i z a t io n  of  bra in  func t ions .

I t  has been long recognized that  much language processing is 

separate  from motor control  o f  the fa c ia l  muscles and speech 

s t ru c tu re s .  In h is  descr ip t ions  of  memory d e f i c i t s  fo l lo w in g  head 

i n j u r y ,  Jackson ( 1878) pointed out that p a t ie n ts  did not lose words 

fo l lo w in g  i n j u r y .  Rather,  they los t  the a b i l i t y  to use those words to 

communicate meaning. By th is  he implied t h a t  l i n g u i s t i c  a b i l i t y  did  

not only include one's memory fo r  words and t h e i r  meaning, but a lso  

included mental representa t ions of  abst rac t  l i n g u i s t i c  codes necessary 

to comprehend and produce language. Several recent studies supported 

the o r ig in a l  in s ig h ts  of Jackson ( 1878) and fu r t h e r  i d e n t i f i e d  

s p e c i f i c  l i n g u i s t i c  d e f i c i t s  associated w i th  aphasias (Grossman & 

Habermas, 1982; F r i e d e r i c i ,  1983; Swinney, Z u r i f ,  Rosenberg, S N ic o l ,  

1981*; V i l l a r d i t a ,  1987).  For example, i t  is  c u r re n t ly  be l ieved tha t  

Broca's  aphasia is associated w i th  d e f i c i t s  in the i n t e r p r e t a t io n  of  

grammatical codes and Wernicke's aphasia w i th  d e f i c i t s  in lex ica l  

access (Berndt and Caramazza, 1981) .

S ta t ic  anatomical descr ip t ions  and c l i n i c a l  observations are only
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in d i r e c t  ind ica tors  of  the i s o i a b i i i t y  of  mental codes. More 

compell ing evidence is reported in research tha t  u t i l i z e s  o n - l in e  

chronometric measurements to is o la t e  d i s t i n c t  b ra in  systems involved  

in the d is c r im in a t io n  of  d i f f e r e n t  s t i m u l i .  Mental chronometric  

analyses have been f re q u en t ly  used in  cogn i t ive  and neuropsychological  

research examining the s p e c ia l i z a t io n  of  bra in  fu n c t io n s .  This  

research has lead to the widely accepted g e n e ra l i z a t io n  t h a t ,  fo r  most 

i n d iv id u a ls ,  the l e f t  cerebral  hemisphere is f u n c t io n a l ly  s p ec ia l ized  

for  language processing and the r i g h t  hemisphere is spec ia l ized  fo r  

s p a t ia l  processing,  fo r  example, Gef fen,  Bradshaw, and N e t t le to n  

(1972) found tha t  on name-match tasks subjects '  response times (RTs) 

were fa s t e s t  when s t im u l i  were presented to the l e f t  hemisphere.  

Sim i la r  f ind ings  were also found f o r  the audi tory  system with  tasks  

requ ir ing  phonetic processing (Kimura, 1967) -  Hemispheric 

s p e c ia l i z a t io n  fo r  processing p a r t i c u l a r  types of  st imulus information  

has a lso been demonstrated in chronometric studies of  evoked 

p o t e n t i a ls .  In these studies evoked p o te n t ia ls  are  t ime-locked to  

s p e c i f i c  perceptual and l i n g u i s t i c  i d e n t i f i c a t i o n  tasks.  For example, 

Wood (1975) required subjects to perform a recogni t ion  task on 

phonetic information (place of a r t i c u l a t i o n )  in one condi t ion ,  and in 

an other condit ion on physical aspects of  s t imuli  ( p i t c h ) .  For 

judgments tha t  required l i n g u i s t i c  analys is  l e f t  hemisphere evoked 

p o te n t ia ls  were of  s ig n i f i c a n t l y  longer durat ion than r ig h t  hemisphere 

evoked p o te n t ia ls  (Wood, 1975) (see Donchin (1981*) fo r  a complete 

review of current the cogn i t ive  psychophysiological  research w i th  

evoked p o t e n t i a l s ) .  Most compelling is recent pos i t ron  emission 

typography (PET) research that has provided " o n - l in e "  d iscr im in a t io n  

of subjects  physio logica l  bra in  a c t i v i t y  during tasks involving the
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presenta t ion  of  l i n g u i s t i c  s t im u l i  through d i f f e r e n t  sensory 

moda l i t ie s  (Petersen,  Fox, Posner, Mintum, and R a ich le ,  1988).

Consistent w i th  studies o f  bra in func t ion ing  a re  cogni t ive  data  

t h a t  demonstrate th a t  p e r ip h e ra l ly  independent codes ( i . e . ,  

phonological ,  or thographic ,  e t c . )  are is o la b le  a t  l a t e r  stages of  

processing.  Posner and M i tc h e l l  (19&7) conducted a chronometric 

ana lys is  tha t  demonstrated the influence of  both phonetic and 

orthographic  codes. Subjects where requ ired  to in d ic a te  i f  two l e t t e r  

s t im u l i  presented simultaneously had the "same" or " d i f f e r e n t "  names. 

The researchers reported th a t  RTs were longer for s t im u l i  that  shared 

a common name but were p h y s ic a l ly  d i s s i m i la r  ( i . e . ,  "A" and "a") 

compared to p h y s ic a l ly  id e n t ic a l  st imul i  ( i . e . ,  "A" and "A"). I t  was 

in te rp re ted  th a t  more rapid decisions were possible in  the second case 

because physical  stimulus information atone was necessary for a 

de c is io n .  For the phys ica l ly  d i f f e r e n t  s t im u l i  ("A" and "a" ) ,  the  

longer latency was in terpreted  to be due to  the necessi ty  of 

a c t iv a t in g  the l i n g u i s t i c  names in order to  make the decision,  or a t  

l e a s t  the necessi ty  of ignoring the obvious orthographic d i s s i m i l a r i t y  

between s t im u l i .  Thorson, Hochhaus, and Stanners (1976) demonstrated 

a t ime d i f f e r e n t i a l  between the processing of visual  l e t t e r  s t im u l i  

and acoustic phonetic s t i m u l i .  They found that v is u a l  confusabi1 i t y  

of s t im u l i  was ev ident  in RTs less than one second and acoustic  

confusab i1i t y  a f fe c te d  RTs beyond a one second response delay. Van 

Orden ( 1987, 1988) recently  reported more compelling evidence of the  

independence of orthographic and phonological  codes a t  the word leve l  

of  language processing.  The study involved a ca tegor iza t ion  task  

using st imuli  t h a t  consisted o f  l e t t e r  homophones t h a t  were 

o r th o g ra p h ic a l1y d i s t i n c t  ( i . e . ,  "Rose" and "Rows"). He was p r i m a r i l y
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in te res te d  in the time-course of phonological  code a c t iv a t io n  compared 

to orthographic a c t iv a t io n  a f t e r  the presenta t ion  of  v isual  word 

s t i m u l i .  Van Orden (1987) reported data from three experiments 

supporting the v iew that phonological  and orthographic codes are both 

involved in word i d e n t i f i c a t i o n .  Importantly ,  the data  indicated tha t  

phonological  mediat ion extended beyond the p r e - l e x ic a l  stage of  

processing.  Van Orden (1988) u t i l i z e d  a typ ica l  priming paradigm. 

Subjects were presented a p a i r  of  words in rapid sequence. They were 

required  make a decis ion about the s t im u l i  and respond voca l ly  or by 

depressing a key to ind icate  t h e i r  response.  Latency of  a response 

was the dependent measure. Van Orden (1988) was in te res ted  in 

determining i f  the  orthographic s i m i l a r i t y  of  a word to i t s  homophonic 

category name would a f fe c t  the  frequency of fa lse  p o s i t i v e  responses 

in a category v e r i f i c a t i o n  ta s k .  In the f i r s t  of four  experiments,

Van Orden (1988) compared homophones t h a t  were o r thog rap h ica l ly  

s i m i l a r  and o r th o g ra p h ic a l ly  d is s im i la r  to  th e i r  homophonic category  

name. A control  condit ion included o r th o g ra p h ic a l ly  s im i la r  

nonhomophones. The f i r s t  word (prime) o f  the st imulus pa i r  tha t  

subjects  were presented was the category name, the second (target )  was 

the homophone. Subjects were required to  voca l ly  in d ica te  with a 

"yes" or "no" i f  the ta rge t  word was a category exemplar of  the f i r s t  

word. Results indicated t h a t  the mean percentage of  f a l s e  p o s i t i v e  

responses for both homophone condit ions was s i g n i f i c a n t l y  greater  than 

th a t  fo r  the o r th o g ra p h ic a l ly  s im i la r  nonhomophone c o n tro ls .  The 

frequency of subjects  f a ls e  p o s i t iv e  responses to the o r th o g ra p h ic a l1y 

more s im i la r  homophone cond i t ion  were s i g n i f i c a n t l y  g reater  in 

comparison to the  less s im i l a r  homophone condi t ion .  Van Orden (1988) 

argued th is  as a demonstrat ion that  phonological  a c t i v a t i o n  can not be
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considered a " la tecomer11 to word i d e n t i f i c a t i o n  processes. Moreover,  

the data  argue fo r  models of  word a c t i v a t i o n  th a t  account fo r  the  

in f luence  of  phonological  codes on word i d e n t i f i c a t i o n .

C. I s o la t io n  of  Concrete and Abstract Codes

The iso la t io n  of  modali ty  s p e c i f ic  codes i l l u s t r a t e s  one 

dimension on which memory codes can be d is c r im in a te d .  There a re ,  

however, other q u a l i t a t i v e  d i f fe re n ce s  between memory codes have been 

long recognized.  A r i s t o t l e  o r i g i n a l l y  i d e n t i f i e d  the "laws of  

assoc iat ion"  that attempted to expla in  how d i f f e r e n t  o b je c t iv e  events 

a f fe c te d  assoc iat ive  connections in memory. The f a c t  th a t  humans can 

i d e n t i f y  physical ob jects  such as " c h a i rs " ,  or express an 

understanding of how i t  is tha t  one behaves wi th  " i n t e g r i t y " ,  wh i le  

only having been exposed to p a r t i c u l a r  ob jects  of instances of  

behaviors ,  has been c i t e d  as a problem fo r  t h is  simple a s s o c ia t io n is t  

theory o f  memory. Contemporary th eor ies  echoing a theme s im i la r  to 

P l a t o 's  b e l i e f  in "u n ivers a ls"  have proposed "sp ec ia l"  a ss o c ia t iv e  

re la t io n s h ip s  to account fo r  memory for  r e c a l l  and recogni t ion  

performance with category information (Posner, 1978).  Selz ( in  

Mandler & Mandler, 196A) proposed a special  superordinate assoc ia t ive  

r e la t io n s h ip  as a property  of  memory th a t  accounts fo r  r e c a l l  and 

recogn i t ion  performance w i th  category in form at ion .  This d i s t i n c t i o n  

has repeatedly  emerged in th e o r iz in g  on the under lying p ro p e r t ies  of  

word associat ions (Wundt, 1907; Jakabson, 1971: Desse, 1965,

C o l th e a r t ,  1980) .  There is considerable c l i n i c a l  and experimental  

data supporting the idea th a t  ass oc ia t ive  re la t io n s h ip s  between 

a b s t ra c t  and concrete representa t ions r e f l e c t  the o rgan iza t io n  of  that  

information in memory. C l in ic a l  observation of  l i n g u i s t i c  output
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er ro rs  o f  pa t ien ts  w i th  deep dy s le x ia  in d ica te  d i f f e r e n t i a l  

frequencies of r e t r i e v a l  of a b s t ra c t  and concrete (superordinate and 

subordinate)  words (C o l thear t ,  1980).  S p e c i f i c a l l y ,  the e r ro rs  

observed are r e la te d  to the semantic s i m i l a r i t i e s  between the stimulus  

words a p a t ien t  is asked to read and the p a t i e n t ' s  response.  

Superordinate e r ro rs  re fe r  to asso c ia t ive  responses to st imulus words 

th a t  are w i th in -c a teg o ry  word s u b s t i tu t io n s .  Such errors  represent  

abstrac t ions  from the e n t i r e  category of  which the stimulus word is a 

member. The superordinate  s u b s t i tu t io n  e r r o r ,  th e re fo re ,  includes  

fea tu re s  of the st imulus  word, plus other fea tu re s  that would be 

associated with o ther  members of  the category.  For example, a pa t ien t  

might read the st imulus word " c a t t l e "  as "an im a l . "  Subordinate errors  

are the re su l t  of  the p a t ie n t  s u b s t i tu t in g  a words that is lower in 

the category h ie ra rc h y ,  and may be described as having d iscr im in a t in g  

fea tu res  not s p e c i f i c a l l y  associated wi th  the stimulus word. The

superordinate  type e r ro rs  are by fa r  more f requent  (C o l th e a r t ,  1980).

Recently ,  Kudo (1987) described these e r ro rs  and other type of  

l i n g u i s t i c  errors  as r e f l e c t i n g  a general loosening of the  

h ie ra rc h ic a l  o rga n iza t io n  of c a tegor ies .

Experimental work in cognit ion has d iscr im inated  between abstrac t  

and concrete memory codes using chronometric paradigms. James (1975) 

conducted four experiments tha t  examined the q u a l i t y  of information  

accessed during a l e x i c a l  decision task when frequency,  concreteness,  

and the type d i s t r a c t o r  used in the task were v a r ie d .  The cen t ra l  

i n t e r e s t  of his research was to determine i f  semantic in formation was

accessed during a l e x i c a l  decis ion .  Results showed that when

pronounceable d i s t r a c t o r  words were used, concrete words were named 

f a s t e r  than a bstrac t  word. In another l e x ic a l  decis ion experiment
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James (1975) used nonpronounceable l e t t e r  stings as d i s t r a c t o r s .

James argued th a t  nonpronounceable d i s t r a c t o r s  ( i . e . ,  " t n u " ) , compared 

to  pronounceable nonword d is t r a c t o r s  ( i . e . ,  " tu n " ) ,  encourage a less 

str ingen t  dec is ion  c r i t e r i o n  and r e s u l t  in a fa s te r  RT, since the 

nonpronounceable d is t r a c to r s  could be re je c te d  based on visual  or 

phonological information a lone.  James' pred ic t ions  were confirmed.  

Moreover, when nonpronounceable nonwords were used only word frequency  

af fec ted  RTs. The concreteness e f f e c t  demonstrated in the previous  

experiments was e l im inated .  James (1975) concluded t h a t  when 

nonpronounceable nonword d is t r a c to r s  are  used in a l e x i c a l  decision  

task semantic information is not accessed. This conclusion implies 

th a t  the RT tasks that d iscr im inated  between abstract and concrete 

information were r e f l e c t in g  a property of  semantic memory. Other 

researchers have attempted to expla in  the RT re la t io n s h ip  of abst rac t  

and concrete words w i th in  the broader context of ca teg o r ic a l  memory.

Loftus and Bolton (197*0 measured the latency to  v o ca l ly  produce 

the names of natura l  object  category words a f te r  being exposed to a 

superordinate and subordinate primes ( e . g . ,  veh ic le  and c a r ) .  Prime 

words were se lected  from B a t t ig  and Montague's (1966) norms. They 

found that subjects  voca l ly  produced subordinate category members 

f a s t e r  than the superordinate members. They argued t h a t  the fa s te r  

response times fo r  subordinate responses r e f l e c t  a general  bias for  

u n id i re c t io n a l  access of subordinate category members.

Bleasdale (1987) argued th a t  a b s t ra c t  and concrete codes are  

separated in memory. He used a priming pronunciat ion task in his  

f i r s t  experiment. Subjects were presented 117 a bst rac t  and 117 

concrete o b je c t  words taken from Pavio,  Y u i l l e ,  and Madigan's (1968) 

norms. Abstract  and concrete primes and ta rgets  were or thogonal ly
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v a r ie d .  Results indicated priming only f o r  homogeneous pairs ( i . e . ,  

a b s t r a c t -a b s t r a c t  and concrete-concrete  p r im e- target  combinations) . 

Bleasdale (1987) conducted another s im i l a r  study only t h is  time 

involv ing a le x ic a l  decision task .  RTs on lexical  dec is ion  task 

showed a priming e f f e c t  for both homogeneous (Abstract-Abstract and 

Concrete-Concrete) and heterogeneous (Abstract-Concrete  and 

Concrete-Abstract)  p r im e- ta rg e t  c ond i t ions .  The g r e a t e s t  amount o f  

priming ( v i z . ,  the most f a c i l i t a t i o n  of  RT through exposure to a 

prime) occurred when the prime was a concrete  word and the ta rg e t  was 

an abst rac t  word (Concrete-Abstract c o n d i t io n ) .  The g rea tes t  amount 

of in h ib i t i o n  ( v i z . ,  an a t ten u a t io n  of the  priming e f f e c t )  was found 

where abst rac t  words were used as primes (Abstract-concrete  and 

A b s t ra c t -a b s t rac t  c o n d i t io n s ) .  In another study B leasdale  (1987) was 

in terested  in determining a t t e n t io n a l  e f f e c t s  on sub jec ts  RTs. In a 

l e x ic a l  decis ion task,  a s in g le  l e t t e r  mask followed the  prime by 50 

mil l iseconds (msec) and the t a r g e t  p resenta t ion  fo l lowed the mask by 

167 msec (Posner and Snyder, 1975» argue th a t  a t t e n t io n a l  p roper t ies  

do not become ev ident  u n t i l  a stimulus onset  asyncrony of about 300 

msec). This manipulat ion was expected to  e l iminate  any f a c i l i t a t i o n  

by the prime th a t  was r e s u l t in g  from p o s t - le x ic a l  a t t e n t io n a l  

a c t i v a t i o n .  The re s u l ts  showed no s ig n i f i c a n t  f a c i l i t a t i o n  by the  

prime was for any of  the c ond i t ions .  However, the d a ta  did show a 

p a t te rn  of  f a s t e s t  RTs in the Concrete-Concrete and A b s t ra c t -a b s t ra c t  

cond i t ions .  The data  from these experiments were in te rp re t e d  

c o l l e c t i v e l y  to suggest a c lo s e r  verbal associat ions between 

homogeneous p r im e - ta rg e t  p a i rs  than heterogeneous p a i r s .  This was 

a t t r i b u t e d  to the unique organizat ions  o f  abstract and concrete 

informat ion and the separation of  these codes in memory.
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K r o l 1 and Mervis (1986) used a lex ic a l  decis ion to compare RTs to 

abst rac t  and concrete words. The i r  resu l ts  were consistent with  those 

reported by Bleasedale (1987)-  Namely, they found subjects '  l e x ic a l  

decis ion RTs were f a s t e r  for  concrete than abs t rac t  words. This speed 

advantage was also demonstrated in an experiment which included 

blocked t r i a l s  of l e x ic a l  decis ion to a bs t rac t  and concrete words. 

Linder these condi t ions RTs were s i g n i f i c a n t l y  longer fo r  a block of  

l e x ic a l  decisions t r i a l s  with ab s t rac t  words th a t  were preceded by a 

block of l e x ic a l  decis ion  with  concrete words (Concrete-abstract  

c o n d i t io n ) .  This was not true  when an a b s t ra c t  block preceded a 

concrete block (A b s t ra c t -c o n c re te ) . K r o l1 and Merves (1986) concluded 

l e x ic a l  decisions performed on concrete words somehow in h ib i ted  

performance on the id en t ica l  immediately fo l lo w in g  task w i th  abs t rac t  

words.

A s im i la r  f in d in g  was reported by Hines Czerwinski ,  Sawyer, and 

Dwyer (1986).  The researchers used a pronunciat ion priming task.

Prime and ta rg e t  words consisted of  Ba t t ig  and Montague's (19&9) f i r s t  

and f i f t h  category exemplars norms. The presenta t ion  order of  the  

exemplars was v a r ie d .  RTs were s i g n i f i c a n t l y  f a s te r  in the condi t ion  

where the f i r s t  category exemplar was the prime.

This  chapter reported data from n e u r o c l i n l c a l , experimental  

neuropsychological ,  and cogn i t ive  research supporting the argument 

th a t  memory codes under ly ing mental operat ions are d is c r im inab le .  The 

codes were d iscr im inated  by sensory modali ty and by t h e i r  

w ith in -c a te g o ry  asso c ia t ive  re la t io n s h ip s .  The fo l low ing  discussion  

in Chapters I I  and I I I  assumes the existence of  these mental codes and 

focus on the u t i l i t y  of  ca tegor ica l  codes fo r  cogn i t ion .
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CHAPTER I I

MEMORY CODES AS CATEGORICAL ORGANIZATIONS

A. U t i l i t y  of Categories in Cognition

The a b i l i t y  to d iscr im inate  between various environmental s t imul i  

is basic to s u r v iv a l .  The fa c t  t h a t  the number o f  d iscr im inably  

d i f f e r e n t  s t im ul i  in the environment is v i r t u a l l y  i n f i n i t e  makes tha t  

a formidable  task.  Recognition of  these facts  and the knowledge that  

human information processing capac i ty  is not i n f i n i t e  (Triesman, 1969; 

Johnson and Hein2 , 1971*; Posner and Boies,  1971; Broadbent, 1971; 

Heinemann, 1983; but see Neisser,  1967), has lead most cogni t ive  

researchers to conclude that  not a l l  information th a t  is a v a i l a b le  to 

a perce iver  is processed (MacArthur, 1981).

An organiz ing s tra tegy is one means of overcoming a l im i ted  

capac i ty .  M i l l e r  (1956) coined the term "chunking" to  describe the 

process of  applying a p r in c ip le  of  c o l l e c t i v i t y  to  s t im u l i ,  t r e a t i n g  

them as equiva lent  along a s p ec i f ied  dimension. Central  to M i l l e r ' s  

(1956) concept of  "chunking" r e fe rs  to the a b i l i t y  o f  the perce iver  to 

group b i t s  o f  informat ion.  M i l l e r  (1956) demonstrated that e r ro rs  in 

r e c a l l  are  s i g n i f i c a n t l y  reduced i f  the stimulus information is 

"recoded" in to  an economical u n i t .  In humans, fo r  example, recoding  

numerical information from binary  to  octal  representa t ion  is an 

economical means of maintaining large  amounts of  information in memory 

for  r e c a l l  ( M i l l e r ,  1956)- T h e o r e t i c a l l y ,  there are  an i n f i n i t e  

number of  ways to recode stimulus information (see Crowder, 1976, 

p . 67; Norman, 1976, p.  9 0 .  But i t  has been common to stress the
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mental economy of recoding.  As Bruner* Goodnow and Austin (1956) did  

e a r l i e r ,  Rosch (1976) recognized the fundamental u t i l i t y  of a 

categor ica l  representa t ion  in i t s  cogn i t ive  economy. Rosch (1976) 

s ta te s  tha t  "what one wishes to gain from one's categor ies  is a great  

deal of information about the environment w h i le  conserving f i n i t e  

resources as much as possible"  (p .28) .

Glanzer and C la rk 's  (1963) v e rba l - loop  hypothesis predicted t h a t ,  

fo r  humans, recoding v ia  a verbal  label ing  s t ra tegy  increases the 

capaci ty  to memorize and r e c a l l  s t im u l i .  In Glanzer and C lark 's  

(1963) study,  subjects were presented a b inary  series ( i . e . ,  

000110101110) fo r  .5 seconds, h a l f  were simply asked to re ca l l  the 

sequence and the other h a l f  were asked to w r i t e  a desc r ip t io n  of the  

sequence ( i . e . ,  "three o h 's ,  two ones, two oh-one p a i r s " ) .  Results 

indicated higher re ca l l  fo r  the verbal  c ond i t ion .  Moreover, w i th in  

the verbal  cond i t ion ,  a negative  c o r r e la t io n  was found between number 

of words used to describe the binary ser ies  and accuracy of r e c a l l .

In other words, the organ iza t ion  of  binary  ser ies  into a sequence of  

categor ies  of d i g i t s  enhanced r e c a l l .

Research on category memory using l i n g u i s t i c  s t im ul i  and 

invo lv ing  the re c a l l  of  word l i s t s  ind ica tes  the use of  a s im i la r  kind  

of organizing  p r i n c ip l e .  Bousfield (1953) f i r s t  i d e n t i f i e d  i t  as 

" c lu s t e r in g " .  He demonstrated that  subjects who are presented word 

l i s t s  t y p i c a l l y  re c a l l  the stimulus words in groups of  meaningful  

u n i t s ,  regardless of  the order of  presenta t ion  of the words w i th in  the  

l i s t .  This grouping of s t im u l i  into meaningful units  has been shown 

to increase r e c a l l  performance (Underwood, 196k; Tu lv ing ,  1962; Cofer,  

Bruce, & Reicher,  1966 ; Tulv ing & Pearlstone,  1966) .  Tu lv ing  ( 1962) 

i d e n t i f i e d  what he termed "sub jec t ive  c lu s t e r in g " .  He demonstrated
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tha t  c lu s te r in g  even occurred on a te s t  of l i s t  r e c a l l  when the l i s t  

of items to be r e c a l l e d  shared no apparent meaningful  assoc iat ions .  

Bousfie ld  and Cohen (1953) suggested that  the observed c lu s te r in g  

phenomenon r e f l e c t e d  a h ie ra rc h ic a l  o rgan iza t ion  of  informat ion in 

memory. Within such a h ierarchy,  categor ized instances a t  subordinate  

leve ls  have in common a superordinate  category name tha'. r e la te s  the 

subordinate representa t ions .  L a te r ,  Bower (1972) expressed a view 

q u i te  consistent w i th  Bousfield and Cohen's (1953)*

In a review of research on r e c a l l  memory, Bower (1972) concluded 

tha t  category names function as organiz ing  un i ts  th a t  i d e n t i f y  common 

re la t io n s  among other members of  the category.  He described the  

enhanced r e c a l l  observed in c lu s te r in g  as a fu n c t io n  of subjects '  

a b i l i t y  to r e c a l l  the category name tha t  r e la t e s  a l l  of  the l i s t  

items. Tulv ing and Pear lstone 's  ( 1966) research speaks d i r e c t l y  to 

th is  issue.  In t h e i r  experiment, subjects were given a l i s t  of  e i th e r  

12, 2k,  or it8 words. Within each of these condi t ions a second 

v a r ia b le  was the number of categor ies  into which each item could be 

associated (one, two, or fo u r ) .  On the re c a l l  t e s t  h a l f  the subjects  

were given the category names as r e c a l l  cues, the other h a l f  were not 

given any cues. Recal l  fo r  sub jects  in the category cue group was 

s i g n i f i c a n t l y  g reater  than the those in the no-cue group. Even more 

in te re s t in g  was the f a c t  that in the cued r e c a l l  group the r a t i o  of  

re c a l le d  items to  the number of  items in the l i s t  did not dimin ish as 

the number of  items to be re c a l le d  increased. In other words, the  

increase in r e c a l l  demand created by the la rger  word l i s t  was o f f s e t  

by the the ca teg o r iz in g  s t ra teg y ,  so tha t  performance remained 

e s s e n t ia l l y  equ iva lent  fo r  the 12 , 2k,  and 4*8 item cued r e c a l l  l i s t s .  

Recent f ind ings  r e la te d  to category s iz e  e f f e c t s  are  consistent with
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these re s u l ts  (Nelson, Canas, 6 Bajo,  1987; Homa & C u l t ic e ,  198^4; 

Nelson, Bajo,  & Casanueva, 1985) -  Numerous sources address the issues 

re la te d  to coding and category memory. The above research represents  

only a small sample. For comprehensive reviews of the l i t e r a t u r e  

consult  Crowder (1976).  Melton and Mart in  (1972),  and Harnad ( 1988) . 

Al l  o f  these views of recoding are  s im i la r  in two important ways. 

F i r s t ,  they assume t h a t  recoding produces a condensed form of the  

o r ig in a l  information and that category  memory involves the r e l a t i o n  of 

in formation by a common represe nta t ion .  Secondly, information w i th in  

a grouping is re la te d  to the e x tent  tha t  i t  shares common asso c ia t ive  

connections with th is  common superordinate  symbol.



Page 20

CHAPTER I I I

ORGANIZATIONAL PROPERTIES OF CATEGORIES

A- Propert ies of  Categories

Mental codes may correspond to sensory,  motor, imaginal,  or 

symbolic ( l i n g u i s t i c )  func t ions  (Posner, 1978).  L in g u is t ic  

categor ical  codes have been proposed to  be organized by sensory 

modality (Morton, 1979) * frequency (Glanzer £ Ehrenreich,  1979)* 

taxomony (Tversky £ Hemenway, I 98A), grammatical c lass  (Bradely,  

G a rre t t  £ Z u r i f ,  I 98O), semantic re latedness (Co ll ins  £ Loftus,  1975)• 

e t c .  With in -category  re la t io n s h ip s  have been proposed to be a 

function of p r o t o t y p i c a l i t y  (Posner £ Keele ,  1968) . stored exemplars 

(Hintzman £ Ludlam, 1980) ,  fa m i ly  resemblance (Rosch £ Mervis,  1975)•  

ideals  (Barsalou,  1985• 1987) ,  etc.  Each of these p rope r t ies ,  more or 

less,  r e f l e c t  an underlying i d e n t i f i c a t i o n  with a more general  

c lass ica l  or p r o b a b i l i s t i c  theory of category memory. The c la s s ic a l  

view is founded in the same assumptions o f  the A r i s t o t e l i a n  

c l a s s i f i c a t i o n  system. Smith and Medin (1981) i d e n t i f y  three 

assumptions of  the c las s ica l  view: summary representa t ion ,  necessary

and s u f f i c i e n t  de f in ing  fe a tu r e s ,  log ica l  enta i lment .  This is best  

represented by the d e sc r ip t io n  below of taxonomic o rga n iza t ion ,  but  

the  grammatical and exemplar also d isp lay  some of the same 

A r i s t o t e l i a n  charac te r .  Probably the most s ig n i f i c a n t  d i f fe re n c e  of  

the p r o b a b i l i s t i c  view from the c las s ica l  view is the assumption th a t  

" features  th a t  represent concepts are s a l i e n t  ones t h a t  have a 

s u b s t a n t ia l l y  high of p r o b a b i l i t y  occurr ing in an instance of  a
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concept."  (Smith & Med in, 19 8 1) .  I t  is e s s e n t ia l l y  a s t a t i s t i c a l  

account of  a ssoc ia t ive  connections. C la s s i f i c a t i o n  is dependent on 

the weighted sum of fea tures  s im i la r  to a l l  other category members. 

Prototype theory described below is the best example of  a 

p r o b a b i l i s t i c  theory of  category memory.

Below is a b r i e f  review of some of the various organ izat iona l  

p rope r t ies  tha t  have in the past been proposed.

1. Frequency. Frequency is probably the s implest organiz ing  

p r i n c ip l e  of  the lexicon th a t  has been proposed. Word frequency 

theor ies  of l e x ic a l  o rgan iza t ion  assigns p r i o r i t y  to the simple 

frequency that  a word occurs in common language usage. Frequency 

counts of words appearing in magazines and jo urna ls  are common sources 

th a t  are  used fo r  the generation of  word frequency norms (Francis & 

Kucera, 1967* 1982) .  These types of  norms have been employed in 

var ious  types of r e c a l l ,  recogni t ion  and response t ime tasks.  Ear ly  

research that demonstrated the a f fe c ts  o f  word frequency on various  

types of  tasks (Chambers £ Foster ,  1975; Raymond, 1969S O ld f ie ld  6 

W in g f ie ld ,  1965, Howes & Solomon, 1951) led Glanzer and Ehrenreich 

( 1979) to review the l i t e r a t u r e  and proposed a theory of  lex ical  

organ iza t ion  and processing based on word frequency.  However, p r io r  

to Glanzer and Ehrenre ich's  (1979),  Landauer and S t re e t e r  (1973) 

showed tha t  common and ra re  words d i f f e r  not only in frequency but  

also in th e i r  d i s t r ib u t io n s  of  phonemes and graphemes. They argue 

th a t  these and other  d i f fe ren ces  account fo r  some of the e f fe c ts  

otherwise a t t r i b u t e d  to word frequency. More recent research has 

shown th a t  a t  l e a s t  some of the previously  reported e f f e c t s  are in 

f a c t  frequency e f f e c t s  (Gardner, Rothkopf,  Lapan, & L a f f e r t y ,  1987) . 

Some research has brought in to  questioned the s trength of frequency
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e f f e c t s  {Rosch, Simpon & M i l l e r ,  1976; Mervis,  C a t l i n ,  & Rosch, 1976).  

Research has been reported that argues that  "sub jec t ive"  est imates of 

frequency (reported to be d i s t i n c t  from o b je c t ive  word count norms) 

c a l le d  " f a m i l i a r i t y " ,  may be important v a r ia b le  a f f e c t i n g  category  

org a n iza t io n ,  d a ta ) .  Recently ,  Chumbley (1988) has demonstrated,  

however, th a t  f a m i l i a r i t y  is not a good pred ic to r  of  p r o t o t y p i c a l i t y .  

He reasons th a t  f a m i l i a r i t y  is more a c r o s s -s i tu a t io n a l  

(uncategor ica l )  assoc ia t ion;  where p r o t o t y p i c a l i t y  r e la te s  to 

w i th In -c a t e g o r ic a l  assoc ia t ions .  T he re fo re ,  indexes of  f a m i l i a r i t y  

may have l i t t l e  to do w i th  how c a teg o r ic a l  o rga n iza t ion  occurs and 

have more to do with a broader c r o s s -s i tu a t io n a l  awareness of 

frequency of usage. The most compell ing data against  a frequency  

theory of l e x ic a l  o rgan iza t ion  have demonstrated t h a t  frequency 

e f f e c t s  are task dependent. Balota and Chumbley (19&*0 have found 

th a t  the e f f e c t s  of  frequency is v a r i a b l e  across d i f f e r e n t  

experimental  tasks ( v i z . ,  pronunciat ion ,  lex ic a l  dec is ion ,  and 

category v e r i f i c a t i o n ) .  They found the least in d ica t io n  of frequency 

e f f e c t s  in category v e r i f i c a t i o n  and pronunciat ion tasks and the  

gre a tes t  in d ic a t io n  of frequency e f f e c t s  in le x ic a l  decis ion tasks .  

Given that much of the research on word frequency has involved the  

l e x ic a l  decis ion  task a previous overestimat ion  of  i t ' s  ro le  in 

l e x ic a l  o rgan iza t ion  is not s u rp r is in g .

2.  Taxonomy. A taxonomy r e f e r s  to an o rd e r ly  organ iza t ion  of  a 

set  of  elements.  The elements may be anything form physical  objects  

to abst rac t  symbols. However, a taxonomic view of category 

organ iza t ion  is most l i k e  the c la s s ic a l  A r is to t le a n  view of natural  

o b je c t  c l a s s i f i c a t i o n .  In th is  view c l a s s i f i c a t i o n  proceeded from the 

p a r t i c u l a r  to the genera l .  Category membership is supposed to be



Page 23

determined by the i d e n t i f i c a t i o n  of an absolute set  of de f in ing  

fea tures  th a t  is shared by a l l  members of a category .  That is ,  a l l  of 

the d e f in ing  fea tures  of  a category are  essent ia l  fo r  category 

membership. There is a lso a logical  im pl ica t ion  fo r  objects th a t  may 

be def ine  as comprising a subset of  a category.  A l l  features o f  a 

superset are  nested w i th in  the category subset.  For example, i f  the  

superset r e fe rs  t r ia n g le s  (closed three sided geometric f igures)  a 

subset might be isosceles t r ia n g le s  (closed three  sided f ig u re  w i th  

th ree equal a n g les ) .  With in  the subset are the d e f in ing  fea tures  of  

the superset t r i a n g l e ,  namely, three sided closed geometric f i g u r e .  

There are important c r i t i c i s m s  of th is  th e o r e t ic a l  c l a s s i f i c a t i o n  

scheme (W it tgenste in ,  1953; Fodor, 1975) and empir ica l  demonstrat ions  

of i t s  f a i l u r e  to account fo r  recogni t ion and r e c a l l  performance 

(Smith, Shoben, & Rips, 197**). C r i t ic ism s have been leveled a t  the  

way th is  c la s s ic a l  view t r e a t s  memory as a s t a t i c  s t ructure .

Taxonomic descr ip t ions  are  seen as e s s e n t i a l l y  descr ip t ions of 

category s t ru c tu re  and not process (Smith & Medin, 1981) .  These are  

important c r i t i c i s m s  and w i l l  be addressed in more d e ta i l  in Chapter  

IV.

3. Grammatical Class. I t  is ge n era l ly  accepted by l i n g u i s t i c s  

th a t  word meanings can be der ived in more than one way. Meaning may 

be extracted from an u t terance  or w r i t t e n  communication by encoding 

the l i n g u i s t i c  code d i r e c t l y  ( e .g . ,  au d i to ry ,  v i s u a l ) .  Meaning may be 

pragm at ica l ly  in fe r red  from a combination of  the u tterance and one's  

world knowledge. Meaning may also be der ived from information in the  

l i n g u i s t i c  environment in which the word is presented.  The 

environment amounts to i t s  pos i t ion  in a sentence r e l a t i v e  to the  

other  words. The processing of s yn tac t ic  information is dependent on
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in d iv id u a ls '  a b i l i t y  to d iscr im in a te  (even i f  only i m p l i c i t l y )  words 

by grammatical c la ss .  Deese (1965) Has suggested th a t  word 

associat ions are based on the l i n g u i s t i c  environment in which they are  

found. By th is  Deese (1965) and others  (Bradley,  Garret  and Z u r i f ,  

1980) suggest th a t  an important par t  of  lex ic a l  o rg a n iza t io n  may be 

grammatical c la ss .  Some developmental data suggest th a t  th is  may be 

t r u e .  Entwist le  (1966) reported th a t  on word assoc iat ion  tasks,  

adul ts  generate more paradigmatic responses ( e . g . ,  words from the same 

grammatical c lass ,  "good" in response to "bad").  In co n tras t ,  

c h i ld re n  are more l i k e l y  to respond wi th  associates th a t  are  

syntagmatic ( e .g . ,  word from d i f f e r e n t  grammatical c lasses,  "good" in 

response to "boy") .  However, c h i ld re n  as young as two years have a 

func t iona l  knowledge of grammar (Huttenlocher and Lu i ,  1979)-  

Huttenlocher  and Lui (1979) reported data that suggest young 

c h i ld re n s '  s e n s i t i v i t y  to grammatical ly categor ies (nouns and verbs) 

is comparable to adul ts  and tha t  d i f fe re n ce s  between ad u l ts '  and 

ch i ld re n s '  performance is re la ted  to  information processing  

c a p a b i l i t i e s .  They proposed th a t  developmental changes r e f l e c t  

changes in the extent  of  spreading a c t iv a t io n  and not semantic 

o r g a n iz a t io n .  There a re ,  however, some d i f f i c u l t i e s  w i th  a theory of  

l e x ic a l  organ izat ion  by grammatical c lass .  The theory has d i f f i c u l t y  

with  some of the same general c r i t i c i s m s  that  are leve led a t  taxonomic 

th eor ies  of  o rgan iza t io n .  For example, is c a te g o r i z a t io n  by 

grammatical class an a l l  or none process? I f  not,  what a t t r i b u t e s  

might id e n t i f y  a word as more or less f i t t i n g  in to  a p a r t i c u l a r  

grammatical category?

k.  Exemplars. According to t h is  view, category organizat ions in 

memory are  composed of stored representat ions  of  p a r t i c u l a r  instances
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previously  experienced. However, a l t  stored instances are not 

weighted e q u a l ly  w i th in  the category.  Some memories (stored exemplar 

instances) a re  assumed to be " b e t te r "  or more ty p ic a l  of  the category  

in general .  The c la s s i f i c a t i o n s  of  novel objects  is assumed to be a 

done by comparison of i t s  s i m i l a r i t y  to a subset of  stored exemplars 

or to a p a r t i c u l a r  exemplar instance.  Unique to exemplar view is the  

absence of any abstracted summary representa t ion  from category 

members. In th is  sense c l a s s i f i c a t i o n  is d is ju n c t iv e  and subject to 

some of the same c r i t i c i s m  as the taxonomic c l a s s i f i c a t i o n  scheme. 

Also,  the lack of  a summary representa t ion  makes membership in a 

category a b i t  a r b i t r a r y .  This poses a problem when t ry in g  to 

describe w i th in -c a teg o ry  r e l a t i o n s .

5- P r o t o t y p i c a l i t y .  Prototype theor ies  of  category s t ru c tu re  

are  s im i la r  to  exemplar theor ies  since representa t ions may be 

id e n t i f i e d  as more or less ty p ica l  of  the category in genera l .  

Prototype th e o r ie s ,  however, provide a more f l e x i b l e  a l t e r n a t i v e  to  

ca te g o r i z a t io n  by s t r i c t  c l a s s i f i c a t i o n  ru le s .  A prototype is a 

member of a category th a t  represents a composite of  the h ighly  

probable a t t r i b u t e s  e x is t in g  across a l l  category members. A l l  of the 

a t t r i b u t e s  t h a t  the prototype e n t a i l s  are  not necessary 

c h a r a c t e r i s t i c s  for  membership in the category.  According to th is  

view c lu ste rs  of  a t t r i b u t e s  de f ine  a category member, w i th  any member 

possibly  having some unique c h a r a c t e r is t i c s  as w e l l .  These category  

r e la t io n s  a re  re fe r re d  to c o l l e c t i v e l y  as " fam i ly  resemblance" (Rosch,

1975) (s®fc F igure  1) .  Prototype based category c la s s i f i c a t i o n s  involve  

the  comparison of a novel ob je c t  w i th  a pro to typ ica l  representa t ion  

t h a t  has been abstracted from many experiences w i th  d i f f e r e n t  members
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Figure 1. I l l u s t r a t i o n  of  f ami l y  resemblance.



of the category.  There are two d i f f e r e n t  ways tha t  prototypes have 

been described.  Posner and Keele (1968) used of the term to describe  

a centra l  tendency or "best f i t "  among several  category members.

Mervis and Rosch 0 9 8 1) use the term prototype to in a s l i g h t l y  

d i f f e r e n t  way. According to Rosch and Mervis (1975) the when 

c ategor iz ing  s t i m u l i ,  t y p i c a l i t y  of a p o te n t ia l  category member may be 

determined both by an exemplar 's s i m i l a r i t y  to other w i th in -c a tegory  

members ("category resemblance", Tversky,  1977) and i t s  d i s s i m i l a r i t y  

to noncategory members ("cue v a l i d i t y " ,  Beach, 1964; Reed, 1972).  

Category resemblance emphasizes the common fe a tu ra l  s i m i l a r i t i e s  of  

category members and is def ined as the "weighted sum of the measures 

of a l l  common fea tures  w i th in  a category minus the sum of the measures 

of a l l  d i s t i n c t i v e  features"  (Rosch, 1976)*  On th is  dimension, the  

superordinate categor ies w i th in  the same level  of  the h ierarchy,  are  

more d iscr im inab le  than lower subordinate categor ies ,  since they have 

fewer d i s t i n c t i v e  fe a tu res .  The value or strength of  category  

resemblance is r e l a t i v e  to the superordinate  category member. I t  is 

e s s e n t i a l l y  a h i e r a r c h i c a l l y  v e r t i c a l  comparison. A cue's v a l i d i t y  or 

predict iveness  of category membership is also p r o b a b i l i s t i c a l l y  

determined. The "predict iveness wi th  which cue x is associated w i th  

category y decreases as the frequency w i th  which cue x is associated  

w ith  categories other than y increases" (Rosch, 1978).  In th is  case,  

unique d i s t i n c t i v e  features are c r i t i c a l  to the s trength of cue 

v a l i d i t y .  Cue v a l i d i t y  is more re le v a n t  to h i e r a r c h i c a l l y  lower 

l e v e l s .  Both o f  these indexes of category membership are e s s e n t ia l l y  

exc lus ive  d is ju n c t io n  operat ions,  d i f f e r e n t i a t e d  by e i t h e r  an emphasis 

on a weighted sum of  fea tures  (category resemblance) or the summing of  

the frequency a p a r t i c u l a r  between category fea tu re  (cue v a l i d i t y ) .
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Much of Rosch's (1976) research has been devoted to id e n t i fy in g  the 

optimal level  of natural  ob ject  d e s c r ip t io n .  She proposes that  the 

" has ic -ob je c t"  category level  of a b s t ra c t io n  which optimizes the 

d is c r im in a t in g  information of  the s t i m u l i .

6 . Idea ls .  Wertheimer (1938) suggested th a t  perceptual s t imul i  

are organized around " idea l  types" th a t  serve as perceptual anchoring 

points in the c a te g o r iza t io n  of s t i m u l i .  A s im i la r  idea was proposed 

by Barsalou (1985» 1987) regarding l i n g u i s t i c  ca tegor ies .  He 

i d e n t i f i e d  category " id e a ls "  as category members th a t  represent the 

goal associated with category.  For example, an ideal  fo r  the category  

things t h a t  conserve environmental  resources might be "zero waste".  

Barsalou (1985) also points  out tha t  such " id ea ls"  may e x is t  in the 

periphery of  a category.  For example, "th ings  to prevent hypothermia 

when SCUBA div ing"  might include things to wear tha t  reduce the 

d is s ip a t io n  of  body heat .  However, the ideal  would be to reduce heat  

loss to w i t h i n  an optimal range, not to stay as warm as possib le .  Too 

heavy a wet s u i t  in warm water is not id e a l ,  since i t  w i l l  cause 

hyperthermia.  In th is  example, the goal of  th is  category w i l l  not 

r e f l e c t  i t s  central  tendency.  This h ig h l ig h ts  an important d i f fe re n c e  

between ideals  and proto types.  Ideals as category reference points  

(such as prototypes) w i l l  not necessar i ly  r e f l e c t  the centra l  tendency 

of the category as prototypes (Posner and Keele, 1968).  The emphasis 

of th is  theory is on understanding peoples'  a b i l i t y  to  generate novel 

and goat d i rec te d  ca te g o r ie s .  Baraslou (1985) concludes tha t  "graded 

structures  do not r e f l e c t  invar iant  s t ru c tu re s  associated with  

categor ies but instead r e f l e c t  peoples' dynamic a b i l i t y  to construct  

concepts."

In sum, the evidence that  r e t r i e v a l  tasks d isp lay  only a modest



amount of  r e t r i e v a l  r e l i a b i l i t y  (B e l lezza ,  1984a, 1984b) and th a t  

d i f f e r e n t  measurement devices  are s e n s i t i v e  to d i f f e r e n t  p ro p er t ies  of  

a category representa t ion  (Balota and Chumbley, 1984) , suggests t h a t  

there is not any one u n i t a r y  property appropriate  fo r  describing  a l l  

categor ies .  Categorical  memory may be more context dependent than the  

above in d iv id u a l  o rg a n iza t iona l  schemes have been inc l ined  to suggest  

(Barsalou,  1987 ; Hamad, 1988) . In s p i t e  of  the d i f fe re n ce s  between 

these above descr ip t ions ,  a t  least common to each is the im p l i c i t  

assumption t h a t  there e x i s t s  a dominant w i th  in -category  "re fe rence  

point" (Rosch, 1975) serv ing  as an o rgan iz ing  u n i t  w i th in  the 

category.  For example, t h i s  might be the category member coded as 

most f re q u e n t ,  p r o to t y p ic a l ,  best f i t t i n g ,  or id e a l .  A l l  tha t  is 

necessary in Rosch's theory  of  c o g n i t iv e  reference po ints  is th a t  the  

reference p o in t  is "shown to  be one which other s t im u l i  are seen in 

r e la t io n  t o " .  The important impl ica t ion  fo r  empir ica l  demonstrat ion  

is tha t  " i n  re la t io n  to" is  o p e r a t io n a l ly  defined as an asymmetrical  

ass oc ia t ive  re la t io n  between category s t im u l i  and the reference p o i n t .  

In conclusion,  the c o g n i t i v e  reference po in t  theory (Rosch, 1976) 

appears to  be the most reasonable since i t  does not carry  the 

th e o re t ic a l  baggage of l o g ic a l  inc lus ion re la t io n s  i m p l i c i t  in the  

s t r i c t  h ie ra rc h ic a l  model. I ts  only assumption is the asymmetrical  

asso c ia t ive  re la t ions h ip  between category members. In th is  way, 

"refe rence points" descr ibe  functiona l  organizing  u n i ts  tha t  r e l a t e  

category members more h e t e r a r c h i c a l l y ,  where conservation of 

c la s s - r e l a t i o n s  across l e v e l s  of the s t r u c tu r e  is not a necessary 

assumption.
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CHAPTER IV 

PRESENT RESEARCH

A. Rationale

Several theor ies  of memory s t ruc ture  and information processing  

have maintained an emphasis on h ie ra rc h ica l  o rgan iza t ion  (Bousfield & 

Cohen, 1953* C o l l in s  & Q u i I l i a n ,  1969; Rosch, 1976, Andersen & Reder,  

197*0• Some o f  the best support for  h ie ra rc h ic a l  o rgan iza t ion  comes 

from demonstrat ions of mediated priming across the leve ls  of  a 

category h ierarchy  (Rips & Shoben, & Smith,  1973* Balota & Lorch,

1986; McNamara & A l t a r r i b a ,  1988 ; McNamara & Healey, 1988).  Data have 

a lso  suggested asymmetrical a ssoc ia t ive  strengths between d i f f e r e n t  

l ev e ls  of  an assoc ia t ive  category h ierarchy (Tulving & Pearstone,

1966; Loftus and Bolton,  197**; James, 1975; Bleasdale,  1987; Hines,  e t  

a l . ,  1986; C o l th e a r t ,  1980 , Barsalou & Ross, 1986; Loftus and Bolton,  

197**; Rosch, 197**; Chumbley, 1986) . Loftus and Bolton (197**) and 

Loftus (1973) suggested th a t  t h is  asymmetry may be an important aspect  

of the in fe rence process. They suggest th a t  h ie ra rc h ic a l  ass oc ia t ive  

asymmetries r e f l e c t  the log ica l  class inc lus ion  r e la t io n s  of  the 

category (Loftus and Bolton,  197**)- Loftus and Bolton (197**) measured 

response times to superordinates and subordinates from the same 

category of na tura l  ob jec ts .  For example, a h ierarchy fo r  "vehic le"  

(see Figure 2) might have as i t s  subordinates: "car" and "buick" .  In

t h i s  h ie ra rchy ,  "car" represents a s p e c i f i c  instance of a " v e h ic le " ,  

and "buick" represents a s p e c i f i c  instance of  "c ar" .  They found tha t  

subjects  r e c a l le d  subordinate category members f a s te r  than the
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superordinate members. They argued tha t  f a s t e r  response times for  

subordinate responses r e f l e c t s  a bias  toward u n id i re c t io n a l  access of  

subordinate category members and th a t  th is  higher a c c e s s i b i l i t y  of 

subordinates is what preserves the logica l  c lass  re la t io n s h ip  of  the 

category members. Smith and Medin (1981) described th is  as t re a t in g  

category s t ruc ture  as i f  i t  were e s s e n t ia l l y  a pattern  recogni t ion  

device.  That is ,  the process of  searching through the category  

s t ru c tu re  when d is cr im in a t in g  s t im u l i  au tom at ica l ly  produces 

ca teg o r iza t io n  and out of  th is  same process the generation of  

infe rences.  For example, consider Figure 2. Lower levels of  the 

hierarchy  such as "buick" c a r r ie s  the logica l  impl icat ion t h a t  i t  is 

also a " v e h ic le " .  That is,  as one's memory search descends a category 

s t ru c tu re ,  a f f i r m a t io n  of  features  already present is not a necessary 

operation because i t  is assumed th a t  a l l  fe a tu res  ex is t in g  w i th in  

superordinate representat ions  a lso e x is t  in the subordinate  

representa t ions .  This has obvious s i m i l a r i t i e s  to the c la s s ic a l  view 

of categor ies  and the same c r i t i c i s m s  also apply .

Considerable data have challenged the theor ies  of pure logica l  

class separation between leve ls of  the h ierarchy (Rosch, 1978; C o l l in s  

& Q u i l l i a n ,  1971* Pips ,  Smith, & Shoben, 1975: Smith, 197^: Anderson & 

Bower, 1973; Glass, Holyoak, 6 O 'D e l l ,  197^: Landauer 6 Meyer, 1972; 

Hampton, 1982) .  For example, in a reac t ion  t ime study, Rosch (1978) 

examined the a c c e s s i b i l i t y  of p ro to typ ica l  category ob je c ts .  This 

study involved a simple lex ica l  decis ion task .  Subjects were required  

to respond to statements such as: X is a member of Y category .  Word

frequency was c o n t r o l le d .  Results indicated the most rapid response 

times were fo r  ob jec t  words which had been ra ted  the most 

p r o t o t y p ic a l ,  regardless of t h e i r  h ie ra rc h ic a l  pos i t ion .
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Figure 2. Example h ie ra rc h ic a l  s t ru c tu re  of  the concept v e h ic le .

VEHICLE
/  \

/  \
/  \

/  \
/  \

/  \
/  \

/  \
CAR JET
/  \  /  \

/  \  /  \
/  \  /  \

/  \  /  \  
/  \  /  \

/  \  /  \  
B U I C K  AUDI BOEI NG LEAR



This chal lenge was addressed in a l a t e r  paper where Co l l ins  and 

Loftus (1975) proposed t h e i r  "Extended Theory of Spreading 

A c t iv a t io n " .  They argued t h a t  the s t r i c t  logica l  class inc lusion  

in t e r p r e t a t io n  ("strong" theory of mental economy) tha t  is commonly 

made is in c o r re c t .  C o l l in s  and Loftus (1975) propose a "weak" mental 

economy i n t e r p r e t a t io n .  The "weak" theory simply allows for  

redundancy in memory. They s ta te :  " the  strong theory requires

erasing information whenever i t  appl ies  to a more general  l e v e l .  I f  a 

person learns a robin can f l y  and l a t e r  learns tha t  b i rds  f l y ,  the 

strong theory implies th a t  ' f l y i n g '  must be erased from robin .  The 

weak theory of  economy merely assumes t h a t  every time one learns th a t  

X is a b i r d ,  one does not a t  tha t  time s to re  a l l  the propert ies  of  

b i rd  with  X in memory" (p. i#09) . This kind of c l a s s i f i c a t i o n

redundancy may be due to c l a s s i f i c a t i o n  of  s t imul i  by fu nct ion  during  

e a r ly  learn ing experiences.  Developmental 1y e a r ly  memory s tructures  

eventua l ly  may become inconsis tent as l a t e r  more d i v e r s i f i e d  semantic 

categor ica l  organizat ions developed w i th  language s k i l l s .  This 

developmental divergence would r e s u l t  in redundancy between 

categor ies .  Markman, Horton,  and Mclanahan (1980) demonstrated tha t  

c h i ld ren  as old as 14 years tend to d i s t o r t  class inc lus ion r e la t io n s  

in to  whole-part  s t ru c tu ra l  o rgan iza t ions .  They concluded tha t  

whole-part  r e la t io n s  are simpler to e s ta b l is h  and mainta in than 

log ica l  class r e la t i o n s .  Important ly ,  Magi res and O'Toole (1980) 

reported that  developmental ly l a te  conservation of  c la s s - in c lu s io n  is 

not re la te d  to d i f f e r i n g  superordinate c lass  or category s iz e .  In 

sum, data do support the idea tha t  between-category redundancy may be 

a consequence of developmental s h i f t  in coding.  This explanation  

seems to account fo r  the " t y p i c a l i t y "  re s u l ts  reported by Rosch
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(1978).  However, although the "weak economy" theory of  category  

organ izat ion  seems avoid the problems implied by s t r i c t  logical  

enta i lment  p ro p e r t ies  associated with h ie ra rc h ic a l  category  

organ iza t ion ,  there  is a downside to the "weak economy" m od i f ic a t io n .  

I t  simply reduces the predict iveness of  the theory.  Moreover, no 

method was given for accounting for th is  kind of var iance  w i th in  RTs 

measurements of  h ie ra rc h ica l  r e la t io n  between category members. In 

t h a t  form "weak economy" may be another way of saying "weak theory ."  

On the other s ide  of the argument are recent  empirical  data that do 

not support the prototype theory e i t h e r  (Chumbley, 1986) .  Chumbley 

( 1986) found category dominance to be a b e t t e r  p re d ic to r  of  RT to 

category h ie ra rc h ie s  than p r o t o t y p i c a l i t y .

In sum, log ica l  class re la t io n sh ip s  w i th in  object  categories  

( e . g . ,  such as entai lment o f  the subordinate by the superordinate)  

t h a t  were assumed to be a f e a tu r e  of h ie ra rc h ic a l  memory s tructure  

have only incons is ten t ly  been demonstrated to be associated with RT 

asymmetry p a t te rn s  on priming tasks. The data ,  however, do not 

preclude the idea that categor ies  may be organized around a common 

abstracted re p res enta t ion .  There are s t i l l  considerable RT data th a t  

discr im ina te  ab s t rac t  and concrete memory codes (F is c h le r ,  1981; Foss 

1983; Meyer & Schvaneveldt,  1971; Fisk 6 Schneider,  1983 , 1984; Neely  

Fisk ,  £ Ross, 1983; Barsalou,  1982 , 1983> 1986, Krol l  £ Mervis, 1986)

Persona l i ty  researchers have long attempted to ca te g o r ize  people 

based c o n s te l la t io n s  of p e rs o n a l i ty  a t t r i b u t e s .  One common method of  

generating p e rso n a l i ty  categor ies  was through the dimensional  sca l ing  

of  several  t r a i t  a t t r ib u t e s  and the c l a s s i f i c a t i o n  of  people along 

these a t t r i b u t e  continuum. Later  research brought in to  question the  

u t i l i t y  of these t r a d i t io n a l  c l a s s i f i c a t i o n  schemes in descr ibing
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c ro s s -s i tu a t io n a l  behavior ,  suggesting th a t  they over -es t im ate  

b ehav iora l-cons is tency  (Mischel , 1968 , 1973; Fiske,  197^).  However, 

t h e r e ,  recently  has been a renewed i n t e r e s t  in t r a i t  c a te g o r i z a t io n .  

Researchers of p e rs o n a l i ty  and a t t r i b u t i o n  have app l ied  concepts of  

in formation processing commonly used in cogni t ive  psychology in 

e f f o r t s  to understand the storage and r e t r i e v a l  o f  person information.  

H a s t ie  and Kumar (1979) were in te res ted  in the e f f e c t  of  an 

impression-formation on reca l l  of  the d is c re te  t r a i t  descr iptors  

in formation about a f i c t i t i o u s  ta r g e t  person upon which the impression 

was based. Experimental  condit ions v a r ie d  by the r a t i o  of congruent,  

noncongruent, and neutra l  behavioral  descr ip t ions t h a t  were re la te d  to 

a superordinate t r a i t  associate presented in each cond i t io n .  Results  

ind ica ted  higher r e c a l l  for the behavioral  de scr ip t ions  that were 

congruent ( re la ted)  or incongruent (unrelated) w i th  a t r a i t  assoc iate  

compared to neutra l  behavioral  d e s c r ip t io n s .  For incongruent  

d e sc r ip t io n s ,  th is  e f f e c t  was d i r e c t l y  re la te d  to set  s iz e .  As the 

r a t i o  of  congruent items to incongruent items increased, the 

percentage of r e c a l l  fo r  incongruent items also increased. The 

percentage of r e c a l l  fo r  congruent items remained f a i r l y  constant as 

the number of congruent items in creased. These r e s u l t s  suggest tha t  

r e c a l l  was a f fe c ted  by the encoding s t ra te g y .  Subjects were expecting  

to ind ica te  t h e i r  impression of the f i c t i t i o u s  t a r g e t  person. The 

task required an in te g ra t io n  of  the items and not a verbatim r e c a l l .  

The resu l ts  suggest th a t  subjects recognized the c a tegor ica l  

assoc ia t ion  of  congruent behavioral  descr ip t ions  to the t r a i t  

assoc ia te  provided, and as r a t i o  of  congruent to incongruent  

behavioral  descr ip t io n s  became gre a te r  ( v i z . ,  incongruent items less  

frequent )  the s a l ie n c y  of incongruent descr ip t ions  increased and they
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were more l i k e l y  to be recognized as not c a t e g o r ic a l l y  r e la t e d  to the  

t r a i t  assoc ia te .  (These f in d in g s  are consis tent  with data reported by 

Tulv ing  and Pear ls tone 's  (1966) where the encoding s t ra teg y  of  using a 

category name to associate d is c r e t e  l i s t  items enhances r e c a l l ;  see 

Chapter 2 } .

S im i la r  f ind ings  on impression-formation a f f e c t s  on r e c a l l  have 

been reported by Higgins,  Rholes,  and Jones (1977)*  where t r a i t  

de scr ip to rs  were ostensib ly  unre la ted  to an impression-formation task.  

Higgins et  a l . (1977) reported th a t  a f t e r  an impression was formed

l a t e r  re c a l l  fo r  the inference was maintained and i ts  i n t e n s i t y  

augmented, where as re c a l l  fo r  d is c re te  information was increasing ly  

lo s t  over t ime. Higgins e t  a l . (1977) reported that c r i t i c a l  to

producing th is  e f f e c t  was the subjects '  expecta t ion  that  they were 

going to be making a judgment about the f i c t i t i o u s  person being  

descr ibed.

Cantor and Mischel (1977) proposed th a t  p ersona l i ty  t r a i t s  

fu n c t io n  as conceptual prototypes tha t  are abstracted from a memory 

set  in a process th a t  is s im i la r  to the one described by Posner and 

Keele ( 1968) .  With in  a re cogn i t ion  paradigm the researchers  

demonstrated an o v era l l  high leve l  of accuracy in recogn i t ion  for  

items th a t  had been presented in an a q u is i t io n  set .  S i g n i f i c a n t l y ,  

subjects  also d isplayed  a tendency to f a l s e l y  recognize t r a i t s  that  

were th e m a t ic a l ly  re la ted  to a prototype ( v i z . ,  in t rovers ion  or 

extrovers ion) but a c tu a l ly  not presented in an a q u is i t io n  phase of the  

experiment.  This f ind ing  was fu r t h e r  supported by sub jec ts '  higher 

confidence ra t in g  th a t  t r a i t s  th a t  rated as h igh ly  and moderately  

r e la t e d  to the prototype had been presented in the a q u i s i t i o n  phase as 

compared to items th a t  were only  minimally r e la t e d  to the prototype.
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The researchers concluded th a t  s u b je c ts 1 high recogni t ion performance 

combined w i th  t h e i r  bias fo r  f a ls e  recogn i t ion  of r e la te d  t r a i t s  was 

consis tent  w i th  a model of category memory th a t  describes a prototype  

as an abst rac t ion  from a memory set (Posner and Keele, 1968) rather  

than an impression-formation se t .

In sum, the data suggest t r a i t  labels  can funct ion as organizing  

un i ts  of  person informat ion in the context o f  an impression-formation  

task .  Although the impression-formation aspect of the H a s t ie  and 

Kumar (1979) or Higgins e t  a l . ' s  experiments may a f f e c t  the  la ter  

r e c a l l  and the in te n s i t y  of  an impression previously  formed, i t  does 

not appear to be necessary to a c t iv a t e  them at ica l ly  r e la t e d  associates  

(Cantor £ Mischel ,  1979). Simple exposure may a u tom at ica l ly  increase  

recogni t ion  threshold fo r  global t r a i t  term th a t  are th e m a t ica l ly  

re la te d  to d is c r e te  experiences.  This conclusion is cons is tent  wi th  

data on n a t u r a l - o b je c t  categor ies  (Balotoa £ Lorch, 1988) .

The apparent ly  s im i la r  the f ind ings  in research on t r a i t  

categor ies and n a t u r a l - o b je c t  categor ies  in cogni t ion has prompted 

researchers to i n i t i a t e  work on memory for  t r a i t s  tha t  addresses some 

of the basic assumptions about category memory that were researched in  

the of  e a r ly  work on n a t u r a l - o b j e c t s . For example, can people 

categor ize  t r a i t  in formation in a log ica l  h ie ra rc h ica l  s t ru c tu re  

(Hampson, John, £ Goldberg, 1986)7 Is there a Roschian type of basic  

level  of t r a i t  descr ip t io n  (John, Hampson, £ Goldberg, 1986)?

Hampson, e t  a l .  (1986) measured sub jec ts '  percept ion of  a 

h ie ra rc h ica l  r e la t i o n  among various t r a i t s .  They demonstrated a high 

consensus of agreement among subjects '  judgments of t r a i t  categor ies  

( e . g . ,  aggressive) as being organized in a way that is l o g i c a l l y  

s im i la r  to natural  ob jec t  h ie ra rc h ie s .  The researchers used subjects
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judgments of category breadth and asymmetry r e la t i o n s .  Their  

o p e ra t io n a l i z a t io n  of  breadth was s im i la r  to tha t  of  Buss and Craik  

( 1983) who suggested that  t r a i t s  may vary in the number of acts tha t  

are associated w i th  them. Buss and Craik (1983) o r i g i n a l l y  proposed 

t h a t  "category volume" could be determined by counting the number of 

behavioral  acts t h a t  subjects could generate in a period of t ime.  

Goldberg ( 1987) has since reported the v a l i d i t y  of  th is  method with  

natural  objects.  Hampson e t  a l . ,  (1986) had subjects make d i r e c t  

breadth judgments fo r  456 t r a i t  terms and a lso judge the t r a i t s '  

breadth in paired comparisons. Their  in s t ru c t io n s  included the 

fo l low ing  sample d e scr ip t ion  of  category breadth:

Broad t r a i t s  are those that  r e fe r  to  a wide range 
of  d i f f e r e n t  types of  behaviors,  were as narrow 
t r a i t s  are those that  r e f e r  to a much more l im i ted  
range of types of  behaviors.  For example, consider
the two t r a i t s  'punctual '  and 'dependable ' .  There
are many types of  behaviors re fe rre d  to by the t r a i t  
'dependable' ,  whereas the re  are only a few types of  
behaviors r e fe r r e d  to by the t r a i t  'p u n c tu a l ' .  So, 
c le a r ly  'dependable' is broader than 'p u n c tu a l ' .

Judges ra t in g s  of  the t r a i t  terms were subjected to a fac to r  

analys is  that produced an c o e f f i c i e n t  alpha r e l i a b i 1i t y  of . 69 . These 

f ind ings  were use to construct h i e r a r c h i c a l l y  re la te d  t r a i t  d iads .  A 

sample of  5^ sub jec ts '  received 60 pa i rs  o f  these t r a i t s  (30 d e s i rab le  

and 30 undesirable) c i r c le d  the broader of  the two t r a i t s .

Asymmetry r e la t io n s  were o p e ra t io n a l i z e d  as judgments of  

c la s s - in c lu s io n .  S t r i c t  inc lus ion implies th a t  subordinate category  

members are l o g i c a l l y  en ta i led  by superordinates but the reverse is 

not t ru e .  Subjects were required ind ica te  th e i r  the log ical

enta i lment r e l a t i o n  of  two t r a i t s .  For example, subjects  were given

the fo l lowing statements and asked to in d ic a te  which of  the two makes
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more sense:

(a) "To be punctual is a way of being dependable."
(b) "To be dependable is a way of being punctua l ."

The same 60 pairs  of  t r a i t s  tha t  were used in the breadth 

judgments as wel l  as 12 p a i rs  of nouns, verbs,  and a d jec t iv es  were 

presented to subjects fo r  asymmetry judgments. The re s u l ts  from both 

of these studies indicated a very high level  of agreement with  the  

breadth judgments and category inc lus ion r e la t io n s  expected.

Inte r judge c o r re la t io n s  indicated th a t  eighteen d e s i ra b le  and nineteen  

undesirable t r a i t s  reach 70% agreement. There was even greater  

consensus in the asymmetry judgments were only 2 t r a i t s  did not reach 

70% agreement. An in te re s t in g  f ind ing  was that d e s i ra b le  t r a i t s  were 

judged to be broader than undesirable  t r a i t s .  A p o i n t - b i s e r a i 1 

c o r r e la t io n  o f  .22,  between breadth and dichotomized d e s i r a b i l i t y ,  was 

reported to as highly s ig n i f i c a n t  for t h e i r  sample s iz e  of  N«=i+i*3. In 

general these f indings support the use of  asymmetry judgments as 

measures of  h ie ra rc h ic a l  r e la t i o n s .  In three subsequent studies  

Hampson e t  a l . ,  (1986) examined the ro le  o f  social  d e s i r a b i l i t y  in 

t r a i t  a s c r ip t ions  that was suggested as a possible confound,  

re p l ic a te d  the re s u l t  wi th  an increased sample s iz e ,  and conducted a 

r e p l i c a t i o n  of  the study employing a B r i t i s h  populat ion sample.

Hampson e t  a l . ' s ,  (1986) research was fol lowed by a ser ies of  

experiments conducted by John et  a l . ,  (1986).  These researchers  

examined sub jec ts '  possible  preference fo r  the use of  p a r t i c u la r  level  

o f  t r a i t  abst rac t ion  when descr ib ing themselves and o thers .  In the  

fo l lowing experiments the researchers used the d e s i ra b le  and 

undesirable  t r a i t  h ie ra rch ies  establ ished by Hampson e t  a l . ,  (1986).  

Subjects i d e n t i f i e d  ta rge t  persons by assigning t r a i t s  tha t  they
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judged as most c h a r a c t e r is t i c  of  the t a r g e t  person. T a rg e t  persons 

va r ie d  across three cond i t ions .  In a " D ia ry  Condition" subjects rated  

themselves* a close f r i e n d ,  and two f i c t i t i o u s  in d iv id u a ls .  After  

reading a d i a r y  supposedly w r i t t e n  by each of those ta r g e t s  subjects  

were ins tructed  to w r i te  a f r e e  d e s c r ip t io n  of the t a r g e t  person who 

wrote  the d i a r y  and then to  descr ibe t h a t  person using the a t r a i t  

check l i s t .  In a second c o n d i t io n ,  the "Peer Condit ion",  subjects  

described t h e i r  conception of  the ideal person and th ree  other people 

who represented varing degrees of  f a m i l i a r i t y  and l i k i n g .  This 

included a l l  four  combination of  u n f a m i l ia r ,  f a m i l i a r ,  l i k e d ,  and 

d is l i k e d  t a r g e t  types. F i n a l l y ,  in a " T r a i t  Inference Condit ion" ,  

subjects were presented w i th  a middle leve l  t r a i t  from a three t i e r  

hierarchy and asked to descr ibe  a f i c t i t i o u s  person who person i f ied  

t h a t  t r a i t .  Subsequently, they were given the other two members of  

the three t i e r  t r a i t  h ie rarchy  and asked to  indicate which of  the two 

b e t t e r  character ized  the ind iv idua l  they j u s t  described.

The o v e r a l l  f ind ing in these studies was a p o s i t i v i t y  bias  

displayed by subjects .  Host of ten p o s i t i v e  superordinate  t r a i t s  were 

chosen to descr ibe  the t a r g e t s .  There was, however, an in te re s t in g  

t r i p l e  in t e r a c t io n  of t r a i t  d e s i r a b i l i t y  x ta rg e t  l i k a b i l i t y  x t r a i t  

h ie ra rc h ica l  l e v e l .  For l i k e d  ta rg e ts ,  more de s i ra b le  superordinate  

and undesirable  subordinate t r a i t  de sc r ip to rs  were chosen. The 

opposite p a t te r n  was d isplayed for t r a i t  descr ip tors  chosen in the 

d i s l i k e d  t a r g e t  condit ions.

In a second experiment the researchers in te rested  in whether 

subjects '  preferences fo r  the superordinate  t r a i t s  could be sh i f ted  by 

priming with  the  subordinate t r a i t s  p r io r  to  a s im i la r  

impression-formation task.  The priming manipulat ion involved the
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t h a t  person. In the "Superordinate Prime Condition" subjects were 

only given superordinate check l i s t  w i th  which to ra te  the ta rg e t  

person. In the Subordinate Prime Condition" subjects were only given 

subordinate t r a i t s  with  which to ra te  the ta r g e t .  Al l  subjects  were 

then given a behavioral  d e s c r ip t io n  of another f i c t i t i o u s  person and 

asked to form an impression o f  the t a r g e t  person. The r e s u l ts  showed 

t h a t  subjects were not a f fe c te d  by the priming task.  They maintained  

a bias  fo r  the use of* superordinate  t r a i t s  de sc r ip to rs .  John e t  a l .  

(1986) suggested th a t  th a t  subjects  a b i l i t y  to r e l i a b l y  organized  

t r a i t s  into log ica l  h ie ra rch ies  and subjects '  robust preferences fo r  

superordinates may be r e f l e c t i o n  of t h e i r  categor ical  o rg a n iza t io n  in 

memory. They saw these f ind ings  as consistent with  C o l l in s  and 

Q u i l l i a n ' s  (1969) theory which describes superordinates as h igh ly  

access ib le  category members. There is some recent data th a t  do 

in d ic a te  a automatic superordinate a c t i v a t i o n  in the presence of the 

subordinate (Barsalou,  1986; Balota S Lorch, 1986) .  This is also  

cons is ten t  wi th  a recent f in d in g  tha t  category dominance was the best 

p re d ic to r  of RT on a category v e r i f i c a t i o n  task (Chumbley,-1988) .  In 

sum, there are two general f in d in g s .  Ind iv idua ls  can generate t r a i t  

categor ies  ( i . e . ,  aggressive) th a t  are h i e r a r c h i c a l l y  organized in a 

way th a t  is l o g i c a l l y  s im i la r  to s t ruc ture  of  n a tu r a l - o b je c t  

h ie ra rc h ie s  (Hampson, John, & Goldberg, 1986) and subjects d isp lay  a 

robust preference for  use of  superordinate level  t r a i t s  when 

descr ib ing  themselves and others  (John, Goldberg, & Hampson, 1986) .  

John e t  a l . ( 1986) suggestion th a t  subjects '  a b i l i t y  to order t r a i t s

h i e r a r c h i c a l l y  and th e i r  preferences fo r  superordinates may be 

expla ined in terms of C o l l in s  and Q u i I l i a n  ( 1969) theory of  category
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memory, where i t  is assumed that the "superset" (superordinate)  is 

usually  the most access ib le  member of  a category.  This in t e r p r e t a t io n  

implies th a t  the a c c e s s i b i l i t y  of the superordinate  is somehow 

determined by i t s  h ie ra rc h ic a l  p o s i t io n  w i th in  the category.  Research 

in the c o g n i t iv e  domain, however, has a lready  chal lenged that aspect  

of Co l l ins  and Q u i I l i a n ' s  ( 1969) theory (Loftus & Bolton,  197**; 

Bleasdale,  1987» Krol l & Mervis,  1986) .  According to several s tud ies ,  

the subordinate (concrete) representa t ion  is more accessib le .  The 

absence of any basic RT research on t r a i t  categor ies ,  makes any d i r e c t  

comparison between these f ind ings  impossible.  Moreover,  the data  on 

t r a i t s  has been in the context  of impression-formation tasks.  These 

t r a i t  data p r im a r i ly  r e f l e c t  judgments o f  esthet ics  (impression-  

formations; judgments of d e s i r a b i l i t y ) .  Cognitive research on 

n a tu ra t -o b je c ts  has not involved q u a l i t a t i v e  eva luations w i th in  

experimental  tes ts  of r e c a l l  and re co g n i t io n .  They have p r im a r i l y  

examined memory performance using RTs as a dependent measure on 

d is c r im in a t io n ,  r e c a l l ,  and recogni t ion  tasks.  Information processing  

explanations have nevertheless been invoked in e f f o r t s  to in t e r p r e t  

data c o l le c te d  on impression-formation task with t r a i t s .  There is an 

obvious need fo r  basic priming research on t r a i t  ca tegor ies .

The proposed research was a f i r s t  s tep in generating RT data  on 

t r a i t  c a tegor ies .  The s p e c i f i c  empir ica l  question ra ised by the  

present research was: are  RTs patterns  on priming tasks with t r a i t

and n a tu r a l - o b je c t  category st imul i  s i m i l a r ,  and are  these RT pa t te rns  

corre la ted  w i th  subjects'  judgment of  lo g ic a l  en ta i lm ent  between 

h i e r a r c h i c a l l y  re la ted  category members? Three pr iming tasks ( e . g . ,  

pronunciat ion ,  l ex ica l  d e c is io n ,  and category v e r i f i c a t i o n )  were 

employed fo r  RT measurements and two quest ionnaires  were used to
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determine subjects '  judgment of lo g ic a l  e n ta i lm ent  between category  

hierarchy  members ( e . g . ,  superordinates and subord inates).  Below is a 

d e s c r ip t io n  and b r i e f  the ore t ica l  discussion about the dependent 

measures th a t  are employed in the present research.

B. Pronunciat ion,  Lexical  Decis ion,  Category V e r i f i c a t i o n ,  

and Asymmetry Judgments 

Mental chronometry assumes t h a t  "time is cogni t ion" (Lachman et  

1979* P* 133).  Neurological fac ts  form the basis fo r  th is  

assumption. The t ime that i t  takes fo r  a st imulus  signal  to  move from 

the per ip hera l  nervous system to the  bra in has been measured a t  

between 15 and 30 mil l iseconds (msec).  A s u b s t a n t ia l l y  longer time is 

required fo r  a person to i n i t i a t e  a response to  the p resen ta t ion  of a 

stimulus ( e . g . ,  between 150 and 450 msec). Fur th e r ,  response times 

(RTs) are known to vary  a function  of  the task requirements ( e .g . ,  

Posner, K le in ,  Summers, & Buggie, 1973), wi th  complex tasks requir ing  

longer RTs than simple tasks. The a t t ra c t iv e n e s s  of the RT method has 

been th a t  i t  allows the researcher to  monitor the "o n - l in e "  mental 

operat ions and to exper imental ly  decompose those operations in to  th e i r  

component stages.

Techniques to i s o la t e  d i f f e r e n t  stages of  information processing 

using RT as a dependent measure have existed f o r  qu i te  some t ime.  

Donders (1886, in Lachman et  a l . ,  1979) was the f i r s t  to use th is  RT 

methodology to attempt to is o la te  d i f f e r e n t  stages of in formation  

processing.  His method was simple .  Measure an i n d iv id u a l 's  RT to one 

stimulus w i th  only one possible response,  to responses where there are 

m u l t ip le  s t im ul i  and m u l t ip le  poss ib le  response, and to responses 

where the re  are m u l t ip le  st imuli  and only one possib le  response.  By
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subtract ing these RTs from one another one could in fe r  tha t  the mental 

operations were being separated.  For example, st imulus c a t e g o r i2ation  

t ime could be calcu la ted  by subtract ing the th i rd  measurement 

(described above) from the f i r s t .  There are,  however, problems with  

the subtract ion  method (see Lachman & Lachman, 1976).  In c o g n i t ive  

research,  th e  measurement of  latency between onset o f  a st imulus and 

the i n i t i a t i o n  of a response (RT) is probably the most common 

dependent measure. This paradigm has been used to  exper imenta l ly  

i s o la te  mental  codes ( e . g . ,  phonological ,  v i s u a l ) ,  stages of  

information processing ( e . g . ,  iconic ,  short- term memory), and 

d iscr im in a te  between automatic and attended mental operat ions ( e . g . ,  

automatic priming and memory search involv ing a t te n t io n a l  processes).

Sternberg (1971) adopted th is  paradigm in his research on memory 

scanning and demonstrated tha t  RT measures could be used to decompose 

complex mental processes. The task involved presenting subjects with  

small groups of  numbers to  memorize. Sternberg c a l l e d  these numbers 

the p o s i t iv e  se t .  Subjects were then presented a s in g le  d i g i t  ca l led  

the test  d i g i t .  Subjects were to in d ica te  by pressing one of two keys 

i f  the te s t  d i g i t  (or t a r g e t  item) was a member of  the p o s i t iv e  s e t .  

The resul ts  indicated th a t  RT was a p o s i t i v e  l in e a r  function of  the 

p o s i t i v e  se t  s i z e .  Moreover,  th is  was evidenced fo r  negative  set  

items as w e l l  as p o s i t iv e  set  items in d ica t ing  th a t  memory scanning 

was exhaustive .  Sternberg (1971) included a condi t ion in another  

experiment in which the stimulus was perceptua l ly  degraded. When the 

resu l ts  were p lo t ted  w i th  RT on the Y -a x is  and number of  items in the  

p o s i t iv e  s e t  on the X -a x is ,  only the Y - in te rc e p t  showed the e f f e c t  of  

the  degraded stimulus on subjects '  responses. The slope of  the l in e  

was not s i g n i f i c a n t l y  a f fe c te d  by degraded s t i m u l i .  Sternberg
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concluded that  the manipulat ion iso la ted  the encoding stage of  

processing and did not a f f e c t  the scanning stage.  This kind of  

chronometric methodology has f re q u e n t ly  been used to iso la te  var ious  

l eve ls  of processing of l i n g u i s t i c  s t im u l i .

Three tasks th a t  are  commonly employed in research using 

l i n g u i s t i c  s t im ul i  are the pronunciat ion task,  l e x ic a l  decis ion task,  

and category v e r i f i c a t i o n  task.

1. Pronunciat ion.  In the pronunciat ion task subjects simply  

pronounce a stimulus word. Compared to other tasks such as le x ic a l  

decis ion or category v e r i f i c a t i o n ,  the pronunciat ion task does not  

requ ire  a word/nonword decision or a more complex semantic comparison.  

Therefore,  a response on the pronunciat ion task does not necessar i ly  

requ ire  a semantic memory search.  Data ind ica te  tha t  a c t iv a t io n  of  

the phonological  code is primary to any semantic a c t iv a t io n  (Van 

Orden, 1987* 1988; James, 1975s Cole,  C o l the ar t ,  £ A l la rd ,  197*0- One 

robust f in d in g  that  supports th is  is the " r e g u l a r i t y  e f f e c t "  (Bauer 

and Stanovich,  1980). The e f f e c t  is observed in the context of  the  

l e x ic a l  decis ion paradigm. I r re g u la r  words ( e . g . ,  island) are  

i d e n t i f i e d  as words slower than regu lar  words ( e . g . ,  won). More 

compell ing evidence was reported by Van Orden (1987) ind ica t ing  the  

independence of phonological  codes in the process of accessing 

informat ion from semantic memory. Van Orden ( 1987) demonstrated 

phonological  in te r fe renc e  in a category i d e n t i f i c a t i o n  lex ic a l  

decis ion  task.  Subjects were primed with  a superordinate category  

member ( i . e . ,  FOOD). Fol lowing the prime, one of  two ta rgets  were 

presented,  e i t h e r  a homophone ( e . g . ,  MEET) or a noncategory member 

word ( i . e . ,  ROCK). Subjects'  c l a s s i f i c a t i o n  e r r o r  rates were 25% for  

the homophone and only 10% for the noncategory member word. This
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indicated t h a t  meaning was being accessed independent of  the 

orthographic code. Van Orden (1988) proposed a v e r i f i c a t i o n  model to  

account fo r  his f in d in g s .  The model i d e n t i f i e s  an i n t r a le x ic a l  

process where phonological  codes independently a c t i v a t e  category 

exemplars which are in turn  compared to  the or thographic  code (v isua l  

stimulus representa t ion) fo r  semantic comparison and word 

i dent i f  i ca t  i on.

2. Lexical  Decis ion.  The l e x ic a l  decision task  ty p ic a l l y  

involves the d iscre te  presenta t ion o f  word and nonword st imuli  ( i . e . ,  

ton,  tun,  t n u ) . Subjects are required to press one of  two keys to  

indicate  i f  a p a r t i c u la r  s t r ing  of  l e t t e r s  presented to them s p e l ls  a 

word or does not spel l  a word.

There are a few d i f f e r e n t  d e f i n i t i o n s  of l e x ic a l  access tha t  

appear in the l i t e r a t u r e .  The most general  d e f i n i t i o n  describes 

lex ica l  access as having occurred whenever informat ion is r e t r iev e d  

from semantic memory. A more r e s t r i c t e d  d e f i n i t i o n  describes l e x i c a l  

access as e n t a i l i n g  only p re - le x ic a l  processes t h a t  re t r i e v e  

information up to the access of the l i n g u i s t i c  code representing on ly  

the word, w i th  no access from semantic memory. Both of  these le v e ls  

of  processing have been demonstrated by James (1975) Other theor ies  of  

lex ic a l  access are even more r e s t r i c t i v e ,  focusing on sublexical  

stages,  as in Van Orden's (1988) v e r i f i c a t i o n  model.

There are  four major the ore t ica l  models of l e x i c a l  access. They 

are the d i r e c t  access model, ser ia l  search model, a combination 

p a r a l l e l  search model, and a v e r i f i c a t i o n  model. The v e r i f i c a t i o n  

model represents ref inement of the p a r a l l e l  search model, focusing on 

i n t r a l e x i c a l  operat ions.  Regarding v is u a l  information processing,  the  

two former models e s s e n t i a l l y  represent the same "top-down" versus
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"bottom-up" d i s t i n c t i o n  made in perceptual f e a t u r e  d is c r im in a t io n  

models (Howard, 1983)« or the template matching versus p a t te rn  

recogn i t ion  models (Smith, 1971)*

The d i r e c t  access models of  v isua l  word comprehension (Smith,

1971! Baron, 1973; Aaronson 6 Ferres ,  1983» f o r  a review see Fors ter ,

1976) describe entrance  into the lex icon as r e s u l t in g  from a d i r e c t  

s t im u la t io n  of a neural  representa t ion  of  a word in a p e rce ive r 's  

memory. The access route can be described as a memory t r a c e .  Al l  

tha t  a perceiver  requires  is the d e sc r ip t io n  under which a word is 

stored ( i . e . ,  s p e l l i n g ) .  Access is thought of  as v ia  d i r e c t - w i r i n g  

(Foster,  1976) wi th  no im pl ica t ion  of  the a c t i v a t i o n  of  other codes 

( e . g . ,  phonological codes) p r io r  to lex ica l  access.  The most general  

c r i t i c i s m  of the d i r e c t  access model is th a t  under such a model one is 

forced to postu la te  m u l t ip le  representa t ion  stores corresponding to 

independent codes t h a t  achieve le x ic a l  s tatus ( e . g . ,  or thographic ,  

ph o n o lo g ic a l ) . A separate access path would have to be postula ted fo r  

every en t ry  in an in d i v i d u a l ' s  mental d i c t io n a r y .  The presence of 

such redundancy w i th o u t  pos tu la t ing  some sor t  of common le x ic a l  access 

route  gives the theory an uneconomical f e a tu r e .

One major em pir ica l  f ind ing  t h a t  is taken as evidence against a 

s e r i a l  processing theory  and as support fo r  d i rec t -acc ess  is the "word 

s u p e r io r i t y  e f f e c t " .  Simply s ta te d ,  l e t t e r s  w i t h in  words are  

i d e n t i f i e d  b e t te r  than in i s o la t io n  (Reicher,  1969) •  For example, in 

the word "WORK", the l e t t e r  "R" is i d e n t i f i e d  f a s t e r  and w i th  greater  

accuracy when i t  is f i r s t  presented w i th in  the word "WORK" rather  than 

when i t  is f i r s t  presented in i s o la t io n  or imbedded in a nonword 

( i . e . ,  "ORWK") . A s e r i a l  scan model would not p re d ic t  such an 

outcome. In a s e r i a l  scan of the st imulus "WORK", l e t t e r s  would be
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processed seq u e n t ia l ly  and would re q u i re  a longer per iod of t ime  

before a response could be i n i t i a t e d .  The word s u p e r io r i t y  e f f e c t  has 

been c o n s is te n t ly  r e p l ic a te d  (Wheeler, 1970; Baron & Thurstone, 1973; 

Johnston & McClelland, 1974).  However, data in d ica t in g  ov era l l  RTs to  

nonword a r e  longer than to  words suggest that some sor t  of mental  

search is taking place f o r  nonword s t im u l i  too. According to a d i r e c t  

access model, since nonwords have no stored representa t ions ,  no search 

should takes place.  Lexical  decis ion RTs should be fa s te r  fo r  

nonwords.

There are ways to patchup the d i rec t -access  theory ( e .g . ,  

pos tu la t ing  a s e l f - t e r m in a t in g  search time l im i t  fo r  a l t  words).  

However, Forster  (1976) c i t e s  several other d i f f i c u l t i e s  with  the  

d i re c t  access model. Given the data one is forced to  r e je c t  a pure 

a p p l ic a t io n  of the d i r e c t  access model and consider a modified search 

model of  l e x ic a l  access.

The models of  l e x ic a l  access t h a t  presently  best account fo r  the 

data are the  p a r a l le l  search models. According to  these models, word 

encoding operates on a b s t ra c t  representa t ions of l e t t e r  sequences 

processed in  p a ra l le l  w i th  more fundamental processes of  l e t t e r  

detect ion (McClelland & Rumelhart, 19 8 1; Paap, Newsome, McDonald & 

Schvaneveldt, 1982). In such models, l e t t e r  f e a t u r e  processing is 

viewed as a stage p r io r  to  word d e te c t io n .  However, word de tec t ion  is 

postulated to be more rap id  than l e t t e r  i d e n t i f i c a t i o n  ( v i z . ,  word 

s u p e r io r i ty  e f f e c t ) .  Th is  seems c o u n t e r i n t u i t i v e ,  unless i t  is 

assumed t h a t  the word i d e n t i f i c a t i o n  threshold  is lower than l e t t e r  

i d e n t i f i c a t i o n  threshold .  The redundancy of l e t t e r s  in language al low  

a lower e x c i t a t i o n  level  ( e .g . ,  below the threshold fo r  l e t t e r  

i d e n t i f i c a t i o n )  for any component l e t t e r  of  a word to  be s u f f i c i e n t  to
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cause the r e la t e d  word d e te c to r  to cross threshold.

Research data  descr ib ing the involvement of phonological  codes in 

l e x ic a l  access c ontr ibu te  to  a more comprehensive understanding of  

l e x ic a l  access. The data ind icate  th a t  sound codes enter the lex icon  

v i a  a p a ra l le l  route .  Supporting a theory  of p a r a l l e l  phonological  

processing model is the " r e g u l a r i t y  e f f e c t "  (Bauer & Stanovich,

1980) (see previous section describing phonological  codes).  I t  

suggests that  meaning is accessed independent of orthographic code.

Van Orden (1988) proposed a v e r i f i c a t i o n  model to account for  his  

f in d in g s .  The model i d e n t i f i e s  an i n t r a l e x i c a l  process where 

phonological codes independently a c t iv a t e  category exemplars which are 

in turn compared to the orthographic code (visual st imulus  

representa t ion) fo r  semantic comparison and word i d e n t i f i c a t i o n .  In 

sum, lex ical  access of v isu a l  stimuli  is the resu l t  of  two systems 

operat ing in p a r a l l e l .  The physical f e a tu r e s  of the  l e t t e r  s t im u l i  

are  processed in p a r a l l e l  w i th  morphemic un i ts  of l e t t e r  sequences 

t h a t  gain le x ic a l  status (Lima £ P o l la ts e k ,  1983) .  Importantly ,  

v is u a l  a c t iv a t io n  is not the only access route to the lexicon.  

Phonological codes are a c t iv a te d  and processed in p a r a l l e l  with  

orthographic codes. The phonological access route may be s l i g h t l y  

slower when encountering a c o n f l i c t  in orthographic informat ion,  as in 

the case of  i r r e g u l a r  words ( i . e . ,  i s l a n d ) .  Nevertheless,  they are  

independently s u f f i c i e n t  to reach l e x ic a l  status and fu r ther  to access 

meaning from the lexicon.  Th is  in t e r p r e t a t io n  is consis tent w i th  the  

dual-coding theory  of  l e x ic a l  access where each coding system, each 

w i th  i ts  own component stages,  operates in  p a r a l l e l .

3* Category V e r i f i c a t i o n .  The category  v e r i f i c a t i o n  Involves  

the presentat ion of  two st imulus words in  rapid sequence. Subjects
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i f  the second st imulus word is a member of  the same category as the 

f i r s t  stimulus word. A c o r rec t  response can only be made i f  the  

meanings associated with the prime word are perceived to be 

c a t e g o r ic a l l y  consis tent w i th  meanings associated w i th  the t a r g e t  

word. There have been several theor ies  of category v e r i f i c a t i o n  

process (see McCoskey 6 Glusksberg,  1979; Shoben, 1980; and Smith for  

reviews) and a l l  agree tha t  a c o r re c t  response on the task involves  

p o s t - l e x ic a l  processing.  The h ie ra rc h ic a l  a s s o c ia t iv e  r e la t io n s h ip  

between category members ( e . g . ,  general category name and s p e c i f i c  

category exemplar) has special  s ig n i f ic a n ce  in category v e r i f i c a t i o n  

tasks .  Loftus (1973) reported category v e r i f i c a t i o n  task 

demonstrat ions of  "category dominance" (the strength of  re latedness of  

an instance to a general category) and "instance dominance" ( the  

strength  of relatedness of a category name to an instance of  th a t  

c a te g o ry ) .  Recently ,  Chumbley (1986) examined the v ar iab les  

" t y p i c a l i t y "  (Rosch, 1975)* " ins tance  dominance" (B a t t ig  £ Montague, 

1988),  word frequency (Kucera £ Francis ,  1987)* and "category  

se le c t io n  t ime",  and " d i f f i c u l t y  a t  a r r i v i n g  a t  a category name, 

number of  category names produce for a exemplar, number of  subjects  

producing the t a r g e t  category name (each of the l a s t  three were 

compared to data co l lec ted  by the researchers in e a r l i e r  experiment) 

as pred ic to rs  of  RT on a var ious category v e r i f i c a t i o n  tasks.  A 

m u l t ip le  regression analysis  o f  the v a r ia b les  i d e n t i f i e d  "category  

dominance" as the strongest p re d ic to r  o f  RTs. Chumbley ( 1986) 

concluded tha t  instance dominance and category dominance are two 

important fa c to rs  in category v e r i f i c a t i o n .  Moreover,  tha t  " i t  is no 

longer c lear  t h a t  t y p i c a l i t y  and exemplar/category s i m i l a r i t y  a re  the
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appropr ia te  v a r i a b l e s . "  Chumbley (1986) and Loftus (1973) both have

suggested th a t  search models ( i . e . .  C o l l in s  £ Loftus,  1975) best

describe the ass o c ia t iv e  process by which category dominance and

instance dominance inf luence category v e r i f i c a t i o n .

spacing 2 1». Post-experiment enta i lment  asymmetry quest ionnaires.
The two post-experimental  quest ionnaires  were designed to  assess 
subjects '  judgment of  the log ica l  r e la t io n s h ip  between o b je c t  a t r a i t  
category p a i rs .  H ie ra rc h ica l  asymmetry was o p e ra t io n a l i z ed  by 
judgments of  c la s s - in c lu s io n .  S t r i c t  inc lus ion implies th a t  
subordinate category members are l o g i c a l l y  e n ta i l e d  by superordinates  
but the reverse is not t r u e .  Subjects were required in d ic a te  th e i r  
the log ica l  enta i lment r e la t i o n  of  two t r a i t s .  On one quest ionna i re ,  
subjects were given the fo l low ing  statements and asked to  ind ica te  
which of the two makes more sense:

(a) "To be punctual is a way of being dependable."
(b) "To be dependable is a way of being punctual ."

On a second quest ionnaire  a l l  sentences,  such as two above, were 

presented to  subjects in a random order and subjects were asked to  

ind ica te  on a 10 po in t  scale  the degree to which the sentence "makes

sense".
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Chapter V

EMPIRICAL RESEARCH

Experiment 1: Lexical  Decision

Natural  Object Category St imul i  

Method

Su b jec ts . E ig h ty -e ig h t  undergraduate students received course 

c red i t  in re turn  for  p a r t i c i p a t i o n .

Stimul i  and Apparatus. St imuli  consisted of 12 ob jec t  hierarchy  

tr iads  taken from Loftus and Bolton (197̂ ») » Rosch, e t  a l . ,  (1976),  and 

Batt ig  and Montague (1968) (see Appendix 1) and 1A normative t r a i t  

hierarchy p a i rs  taken from Hampson e t  a l .  (1986).  According to 

Hampson e t  a l . ' s  (1986) norms, ha l f  of  the t r a i t  pairs  chosen were 

judged to be "des i rab le  t r a i t s "  ( e . g . ,  f r i e n d l y )  and h a l f  

"undesirable" ( e . g . ,  i r r i t a b l e )  (see Appendix 3 ) .  For each of the 

p r im e- ta rge t  word condi t ions an equal set  o f  nonword s t im ul i  pa irs  

were used as d i s t r a c t o r s .  Nonwords consisted of  misspel l ings and 

or thog ra p h ic a l ly  correct  nonwords. The mean length of  nonwords 

closely matched the mean length of  t a rg e t  words. In the s e le c t io n  of  

word s t i m u l i ,  Kucera and Francis (1982) norms were consulted to  

control  fo r  word frequency.  Stimuli  were typed in ca p i ta l  l e t t e r s  and 

displayed on a standard Apple l i e  green-screen cathode-ray tube,  

contro l led  by an Apple l i e  microcomputer.

Procedure. Subjects were instructed to  cover t ly  read the prime 

word and to indicate  whether ta rge t  l e t t e r s  spel led a word or a
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nonword ( e . g . ,  house vs.  souhe) by pressing a "yes" or "no" key.  

Subjects were posi t ioned approximately 60 cm from the screen. A small 

cross prompt appeared in the center of  the screen. A f t e r  300 msecs 

the cross was replaced by the prime word. A f ter  another 300 msecs 

in te rva l  the prime word was replaced by the ta rge t  word. The 

subjects '  response caused the o f f s e t  of  the ta r g e t .  The i n t e r t r i a l  

in te rva l  was 4 seconds. A l l  subjects received 40 p r a c t ic e  t r i a l s .  

T h i r t y - s i x  subjects  were included in an Object Group. Those subjects  

received a l l  superordinate -middle-subordinate  object p a i r  combinations 

( e . g . ,  SUP-SUB Condit ion,  SUP-HID Condi t ion,  SUB-MID c ond i t ion ,

MID-SUP Condi t ion,  MID-SUB Condit ion,  and SUB-SUP Condition) and 

nonword d i s t r a c t o r s .  A separate sample of  f i f t y - t w o  subjects  were 

included in a T r a i t  Group. The T r a i t  Group received a l l  des i rab le  

superordinate-subordinate  t r a i t  pa i r  condit ions (DSUP-SUB and DSUB-SUP 

cond i t ions) ,  undesirable  superordinate-subordinate  t r a i t  pa i r  

condit ions (USUP-SUB and USUB-SUP co n d i t io n s ) ,  and nonword 

d is t r a c t o r s .  P r im e- target  pa i rs  were or thogonally  balanced with  

respect to h ie ra r c h ic a l  l e v e l .  Al l  t r i a l  presentat ions were 

randomized. Subjects that received the t r a i t  s t imuli  completed a 

post-experiment quest ionnaire  designed to determine t h e i r  indiv idual  

leve l  of  agreement with  the hierarchy  asymmetry re la t io n s h ip s  of  t r a i t  

p a i rs  used in the experiment (see Appendix 5, Part  A).

Results and Discussion

Subjects w i th  error  ra tes  of  less than 10 percent were included 

in the fo l low ing  analysis  and RT o u t l i e r s  of  greater  than 1500 msecs 

were excluded. Repeated measures analys is  of var iance (AN0VA) was
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conducted on the sub jec ts '  RTs to n a t u r a l - o b j e c t  s t imuli  ind ica ted  a 

s ig n i f i c a n t  d i f f e r e n c e  between condi t ions £.(6 , 17*0 “  9*99»E < *001.  

t - t e s t  comparisons indicated mean RT f o r  nonwords {676 msec) were 

s i g n i f i c a n t l y  longer than any of  the word condi t ions  .t = 3 -5 2 , £  <

.001.  The only s ig n i f i c a n t  comparison between word condi t ions was the 

SUP-SUB (593 msec) and SUB-SUP Condit ions (628 msec) £  ■ 2 .8A,  p <

.01 .  Subjects responses to subordinate ta rgets  were s i g n i f i c a n t l y  

f a s te r  compared to superordinate ta rg e ts  (see Table 2 ) .

Analysis of  RTs to  t r a i t  s t im u l i  indicated th a t  mean RTs to 

nonwords (88A msec) were s i g n i f i c a n t l y  longer than mean RTs to any 

word condi t ions t  = 5 • !*♦»£ < .001.  A repeated measures AN0VA that  

included two w i th in -s u b je c ts  fa c to rs  o f  " D i re c t io n "  (SUP-SUB and 

SUB-SUP condit ions)  and "Desire" (d e s i ra b le  and undesirable  t r a i t  

condi t ions) was conducted. The a n a ly s is  indicated a s i g n i f i c a n t  

D ire c t io n  by Desire  in te rac t io n  JF (1,41)  “ 6 . 2 8 , £  < .01.  Paired  

comparisons indicated that  the mean RT in the USUB-SUP cond i t io n  (775 

msec) was s i g n i f i c a n t l y  slower than the mean RT in the USUP-SUB 

condi t ion  (715 msec)( t  =3 . 70* £  * . 0 0 1 ) ,  however, there was no 

s ig n i f i c a n t  d i f f e r e n c e  between the mean RTs in the DSUB-SUP (706 msec) 

and DSUP-SUB (700 msec) condit ions (see Table 2 ) .

The p a t te rn  of  RTs suggest a b ias  for  access of  subordinate words 

compared to h i e r a r c h i c a l l y  re la ted  superordinate  words. Subjects '  

mean RTs to ob jec t  and t r a i t  words were f a s te s t  when ta rg e t  word was a 

subordinate and slowest when the t a r g e t  word was a superordinate .

This e f f e c t ,  however, was not s i g n i f i c a n t  for the des i rab le  t r a i t s  

(see F igure 3) •
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Table 2. Experiment 1: Subjects mean RT's to subordinate  
and superordinate prime and ta rg e t  condit ions for  

n a t u r a l - o b je c t  and t r a i t  words

Pr ime-Target Mean Standard
Condi t ion RT msec Deviat ion

Natural objects  SUP-MID 612 122.68
*SUP-SUP 593 128.18

MID-SUP 611 107.08
MID-SUB 601 112.1*5
SUB-MID 597 126.62

*SUB-SUP 628 122.69
NWORDS 676 112.72

Tra i  ts DSUP-SUB 700 122.83
DSUB-SUP 715 133.15

*USUP-SUB 706 120.20
*USUB-SUP 775 12*1.08

NWORDS 884 152.93

Data adjusted based on responses on 
post-experiment quest ionnaire

Trai  ts DSUP-SUB 70*i 127.86
DSUB-SUP 70*t 138.66

**USUP-SUB 721 141.25
**USUB-SUP 764 124.26

*  ind ica tes  paired comparison £  < . 0 5 . 
* *  indicates paired comparison £  < . 0 8 .
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Figure 3- Experiment 1 means.
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The data  c o l le c te d  in the post-experimental  quest ionnaire  were 

used to construct subjects '  ind iv idua l  t r a i t  h ie ra r c h ie s .  A post hoc 

recoding of  the t r a i t  s t im ul i  condi t ions  was conducted based on 

subjects '  responses on these quest ionna i res .  In comparison to the 

o r ig in a l  f ind ings ,  the recoding the data served to a t tenua te  the 

o r ig in a l  e f f e c t .  The D i re c t io n  by Desire in te r a c t io n  was only

marg ina l ly  s ig n i f i c a n t  £ (1 ,3 7 )  “ 2 .63>£ < •11• There was a

s i g n i f i c a n t  main e f f e c t  fo r  Desire (F. -  7• ̂ *7»£ < *01) Paired  

comparisons of means indicated th a t  the mean RT in the USUB-SUP 

condi t ion (764 msec) compared to the the USUP-SUB condi t ion  (721 msec) 

was only marg i n a l ly  s i gni f  i cant ( t  = 1 . 78 , £  “ .08) . As in the o r ig in a l

ana lys is ,  there was no s ig n i f i c a n t  d i f f e r e n c e  between the mean RTs in

the DSUB-SUP (704 msec) and DSUP-SUB (704 msec) condi t ions  (see Table  

2 ) .  The pa t te rn  of  RTs in the adjusted data ,  however, was the same as 

the o r i g i n a l  f in d in g s .  (see Figure 4 ) .

The f a c t  tha t  RTs to de s i rab le  t r a i t  pa irs  were not the same as 

the undesirable  t r a i t s  or natural  ob jects  was an in te r e s t in g  f in d in g .  

However, p r i o r  to speculat ing on what th is  f in d in g  might mean there  

are some c r i t ic is m s  of  the present study that  are necessary to 

address. In th is  experiment,  comparisons were made between subjects '  

responses in the SUP-SUB and SUB-SUP condi t ion fo r  both objects  and 

t r a i t s  w i t h i n  in a l e x ic a l  decis ion task .  Consequently, there are two 

possible problems. F i r s t ,  the primes var ied  between the condit ions  

being compared. For example, the SUP-SUB condi t ion  included the prime 

word "VEHICLE" and the t a r g e t  word "CAR", and in the SUB-SUP condi t ion  

the prime word "CAR" and the ta rg e t  word "VEHICLE". The contr ibu t ion  

of the prime word to  any f a c i l i t a t i o n  in RT can not be assessed 

without  a neutra l  prime condi t ion (see note 1 ) .  Second, because the
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experiment only involved a l e x ic a l  decis ion ta s k ,  the r e s u l t  may be 

s p e c i f i c  to  th a t  task.  These problems were r e c t i f i e d  in the fo l lowing  

th ree  experiments.  Three d i f f e r e n t  RT experiments were conducted 

(pronunciat ion,  l ex ica l  dec is ion ,  and category v e r i f i c a t i o n  tasks)  

with  the inc lus ion  of a neutra l  prime condi t ion fo r  a l l  s t i m u l i .

With in these experiments,  comparisons between condi t ions were made 

r e l a t i v e  to the neutral  prime c ondi t ion .
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Experiment 2: L ex ica ]  D e c is ion

Method

Subjects . Twenty undergraduates rece ived course c r e d i t  in re tu rn  

for  p a r t i c i p a t i o n .

Stimui i and Apparatus. In each of the fo l lowing experiments 

s t im u l i  consisted of  n a tu r a l - o b je c t  h ierarchy pa irs  (superordinates  

and subordinates) taken from Loftus and Bolton {197*0 . Ba t t ig  and 

Montague (1968)» and Rosch, e t  a l . ,  (1976) (see Appendix 3) and 

de s i ra b le  and undesirable  h ierarchy  pa irs  (superordinates and 

subordinates) taken from Hampson et a l . ,  (1986) (see Appendix 2 ) .  A 

neutral  prime condi t ion  was included fo r  a l l  hierarchy p a i rs .  Neutral  

primes consisted of  the word "BLANK". S t im ul i  were typed in c a p i ta l  

l e t t e r s  and displayed on a standard Apple l i e  green-screen cathode-ray  

tube,  and were contro l led  by an Apple M e  microcomputer. In the 

present experiment,  nonword d is t r a c to r s  consisted of  misspe l l ings and 

o r th o g ra p h ic a l1y correct nonwords. The mean length o f  nonwords 

c lo se ly  matched the  mean length of  ta rge t  words. The apparatus was 

the same as in Experiment 1.

Procedure. Procedure was identica l  to  Experiment 1. Subjects  

were given in s t ru c t io n  that stressed both accuracy and speed. They 

received AO p ra c t ic e  t r i a l s .  Subjects received s t im ul i  shown in 

appendices 2 and 3* Every sub jec t  then rece ived a l l  ob jec t  

superordinate-subordinate p a i rs  (SUP-SUB Condition and SUB-SUP 

c o n d i t io n ) ,  a l l  des i rab le  superordinate -subordinate  p a i rs  (DSUP-SUB 

condi t ion  and DSUB-SUP c o n d i t io n ) ,  a l l  undesirable  

superordinate-subordinate p a i rs  (USUP-SUB condi t ion and USUB-SUP 

c o n d i t io n s ) ,  the corresponding neutral  p a i r s  for ob jects  and t r a i t s
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(BLANK-SUP and BLANK-SUB c o n d i t io n s ) ,  and a l l  nonword d is t r a c t o r  

t r i a l s .  In each of the fo l low ing  experiments subjects completed a 

post-experiment quest ionnaire  designed to determine each s u b je c t 's  

indiv idual  leve l  of agreement with the h ie ra rc h ica l  re la t io n s h ip  of  

ob jec t  and t r a i t  word p a i rs  used in the experiment and th e i r  

confidence in those ra t in g s  (see Appendix k and 5 ) *

Results and Piscussion

For each of the fo l lo w in g  condi t ions RT d is t r i b u t i o n s  fo r  each 

condi t ion were examined. A l l  o u t l i e r s  greater than two standard  

devia t ions  from the mean were not included in the an a lys is .  Means, 

standard d e v ia t io n s ,  e r ro r  rates  fo r  condi t ions,  t - va lu es  and 

s ig n i f ic a n c e  leve ls  for word condi t ion paired comparisons are  reported  

in Tables 5 ,  6,  and 7 fo r  the present Experiment 2, and Tables 8-13  

fo r  Experiments 3 and 4.  Analysis of  e rrors  ind ica ted  an o v e r a l l  

er ro r  ra te  o f  5-1% for to n a tu ra l -o b je c ts  and 5-7% fo r  t r a i t s .

Repeated measures ANOVA on the sub jects '  RTs to n a t u r a l - o b je c t  

st im ul i  ind icated  RTs to nonwords did not s i g n i f i c a n t l y  vary across 

condit ions (F_(1*19) “ . 3 8 ,£  < .55 )*  An ANOVA th a t  included a l l  

nonword and word condit ions reached s ig n i f ic a n ce  F.(l»,76) -  l 6 . 8 5 , p  < 

.001.  Paired comparisons of words and nonwords indicated t h a t  

nonwords (6A9.i*7 msec) produced s i g n i f i c a n t l y  longer RTs ( t  “  3 1 .8 6 ,g  

< .001) compared to the word condi t ions.  Repeated measures ANOVA that  

included only the n a tu r a l - o b je c t  word condit ions was s ig n i f i c a n t  

£.(3.57) ■ **-37*E < .008.  Paired comparisons of mean RT in the  

BLANK-SUB c ondi t ion  (557*90 msec) wi th  the BLANK-SUP condi t ion (600.68  

msec) reached s ig n i f ic an ce  ( t  *  12 .79 , ja <■ .002) (see Figure 5 and 

Table  3) ■
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Table 3* Means, e rror  ra te s ,  standard de v ia t io n s ,  and t - t e s t
--------------  s ig n i f ic a n c e  leve ls  of  paired condit ion comparisons fo r

RTs to  n a tu ra l -o b je c ts  in the lex ica l  decis ion experiment.

OBJECTS

Pr ime-Target  
Cond i t ions

Mean
RTs (msec)

Error
Rate

Standard
Devia t ion

t  value t - t e s t
S ig n i f ic an c e Level

BLANK-SUB
WITH
BLANK-SUP

557.90

600.68

.03

.05

52.51

72.60 12.52 P < .002

BLANK-SUB 
wi th 
SUP-SUB

557.90

566.95 .02 90.82 • 53 P < .47

BLANK-SUP 
wi th 
SUB-SUP

600.68

585.81 .02 72.76 1.61 P < .22

SUP-SUB 
wi th 
SUB-SUP

566.95

585.81 1.48 P < .23

FACILITATION EFFECT

SUP-SUB 
wi th 
SUB-SUP

- 9.014

14.86

55-56

52.47 p < .19
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gure 5 -  Experiment 2 o b je c t  means.
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F igure  6 .  Experiment 2 o b je c t  f a c i l i t a t i o n  e f f e c t .
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The f a c i l i t a t i o n  e f f e c t  was c a lc u la te d  fo r  each of the fo l lo w in g  

experiments by subtract ing  the RT on the word prime condit ions ( e . g . ,  

SUP-SUB and SUB-SUP) from th e i r  corresponding neutra l  condit ions  

( e .g . ,  BLANK-SUB and BLANK-SUP). Th is  served as an indicator  o f  the 

priming advantage gained by having a been exposed to  a superordinate  

or subordinate word as a prime. Comparisons of the  f a c i l i t a t i o n  

e f fe c ts  in the SUB-SUP condit ion and the SUP-SUB condi t ion  was not  

s ig n ! f  icant ( t ■ 1 .8 2 ,£  < .19) (see F i gure 6 and Tab le  3) •

RTs to t r a i t  s t im u l i  indicated t h a t  RTs in one nonword c ond i t ion  

{705.90  msec) was s i g n i f i c a n t l y  more rapid  than the other nonword 

condit ions £(3tA8) ■ 3 * 3 0 , £  < .0 2 ) .  Nevertheless ,  i t  was s t i l l  AO 

msecs longer than the word condi t ion w i th  the longest RT. A repeated  

measures ANOVA performed on word and nonword condi t ions indicated a 

s ig n i f i c a n t  d i f fe re n ce  between condi t ions £ ( 8 , 152) = 15*83 , p < .0001.  

Nonwords (755*79 msec) produced the s i g n i f i c a n t l y  longest RTs ( t  -  

22.56,  p < .0001) .  Repeated measures ANOVA that  included the on ly  the 

word cond i t ions  indicated a s i g n i f i c a n t  d i f f e r e n c e  between t r a i t  word 

condit ions £(7»133) ■ 2 .7 A ,£  < .01 (see Figure 7) • Paired comparisons 

indicated t h a t  for undesirable  t r a i t s  mean RTs in the BLANK-SUB 

condi t ion (608.09  msec) were fa s te r  than mean RTs in the BLANK-SUP 

condit ion (6A6.97 msec) ( t  ■ l l . 9 6 .j3 < .003) (see Tab le  A).  The 

opposite p a t te rn  was found for  d e s i r a b le  t r a i t s .  The RTs to d e s i ra b le  

t r a i t s  in the  BLANK-SUP condi t ion (622*66 msec) were s i g n i f i c a n t l y  

more rapid  than RTs in the BLANK-SUB condi t ion (663 .28  msec) t  ■

8.36,J2 < *009 (see Figure  7)*  The f a c i l i t a t i o n  e f f e c t  was c a lc u la te d  

exactly  as i t  was fo r  RTs to n a tu r a l - o b je c ts .
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Table A. Means, e r r o r  ra tes ,  standard de v ia t io n s ,  and t - t e s t
--------------- s ig n i f ic a n c e  leve ls  o f  paired cond i t ion  comparisons fo r

RTs to t r a i t s  in the lex ica l  dec is ion  experiment.

DESIRABLE TRAITS

Pr ime-Target  
Cond i t  i ons

Mean E rror  Standard t  value
RTs (msec) Rate Devia t ion

t - t e s t  
s ig n i f ic a n c e  level

BLANK-SUB 663.28
With
BLANK-SUP 622 .66

BLANK-SUB 663.28
wi th
SUP-SUB 617-95

BLANK-SUP 662 .66
wi th
SUB-SUP 639.05

SUP-SUB 617.95
wi th
SUB-SUP 639 .95

.08 100.38

.0 A 92 . 9A

.03  101.51

.03 87.79

8.36

6.67

1.19

2.23

p < .009 

p < .01 

p < .28

p < . 1A

UNDESIRABLE TRAITS

BLANK-SUB 608 .09
WITH
BLANK-SUP 6A6.97

BLANK-SUB
wi th
SUP-SUB 632.13

BLANK-SUP 6A6.97
wi th
SUB-SUP 63A . 8A

SUP-SUB 632.13
wi th
SUB-SUP 63A . 8A

.03  86.18

. 0 A 73 . 9A 11.96

.0 A

.05

79.13

97.85

3- 12

.61

.03

p < .003

p < .09

p < .A5

p < .86
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Table 5* Means, standard de v ia t ions ,  and t - t e s t
--------------  s ig n i f ic a n c e  levels of pa ired condi t ion comparisons for

t r a i t  f a c i l i t a t i o n  e f f e c t s  in the le x ic a l  decis ion experiment,

FACILITATION EFFECT

Pr ime-Target  
Condi t ions

Mean Standard t  value
(msec) Dev ia t ion

t - t e s t  
s ig n i f ica n ce  leve l

DSUP-SUB 45*66
wi th
OSUB-SUP -16 .39

DSUP-SUB 45.66
wi th
USUP-SUB -2 4 .0 3

USUP-SUB -2 4 .0 3
WITH
USUB-SUP 12.13

DSUB-SUP -1 6 .3 9
wi th
USUB-SUP 12.13

79.05

67.11

60 .8 2

69.63

6.82

8.15

3.97

2.40

p < .01

p < .01

p < .06

P < .13
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Figure 7- Experiment 2 T r a i t  means
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Figure 8.  Exper iment  2 t r a i t  f a c i l i t a t i o n  e f f e c t
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A repeated measures ANOVA tha t  included two w i th in -s u b je c ts  fa c to rs  of  

" D i re c t io n "  (SUP-SUB and SUB-SUP condi t ions) and "Desire" (desirab le  

and undesirable  t r a i t  condi t ions) was conducted. The analysis  

indicated a s ig n i f i c a n t  in te ra c t io n  e f f e c t  of Desire by D irect ion  

£.(1.19) *  8 .2 3 .  p < .01 .  This indicated tha t  f a c i l i t a t i o n  e f f e c t  

var ie d  w i th  the h ie ra r c h ic a l  level  and d e s i r a b i l i t y  o f  the prime and 

ta r g e t .  The DSUP-SUB cond i t ion  produced s i g n i f i c a n t l y  more 

f a c i l i t a t i o n  compared to  the DSUB-SUP condi t ion  ( t  = 6 .8 2 , £  ■ .01)

(see Table 5 and Figure 8 ) .  The p a t te rn  of  the f a c i l i t a t i o n  e f f e c t  

fo r  undesirable  t r a i t s  was opposite to t h a t  displayed by the des i ra b le  

t r a i t s  (see Figure 8 ) .  In sum, d e s i ra b le  superordinate t r a i t s  were 

responded to fa s te r  as ta rg e ts  than d e s i ra b le  subordinate t r a i t s  and 

they a lso  served as b e t t e r  primes than des i rab le  subordinates t r a i t s .  

Undesirable t r a i t s  d isp layed the oppos ite  priming p a t te r n  (see Figure  

8) .

To assess the v a r i a b i l i t y  of RTs to  each word p a i r  w i th in  

cond i t ions ,  in each of the  fo l lowing experiments an ANOVA of RTs to 

items by condit ions was conducted. The ANOVA of RTs across items 

w i th in  each word prime cond i t ion  did not reached s ig n i f ic a n c e  fo r  any 

of the n a tu ra l -o b je c t  cond i t ions .  However, the SUB-SUP condit ion  

(£.(10,199) ■ 1-72, £  ■ .07)  was m a rg in a l ly  s i g n i f i c a n t .  Analysis of  

t r a i t  items indicated a s ig n i f i c a n t  amount of var iance in the DSUB-SUP 

(£ (6 ,117) -  3-29.  £ -  .OOlt), USUP-SUB (£.(6,115) -  6 . 2 k ,  £ «  .0001) .

The USUB-SUP condit ion was marginal ly  s i g n i f i c a n t  (JF (6,112) *  1.88,  £

-  . 0 8 ) .  This  indicated a s ig n i f i c a n t  amount of  v a r i a b i l i t y  in the 

priming e f f e c t  across i tems.  In order to  evaluate priming e f fe c ts  fo r  

items independently, f a c i l i t a t i o n  e f f e c t s  were ca lc u la ted  for  each 

i tem. F a c i l i t a t i o n  ind ices  in the SUP-SUB and SUB-SUP condi t ions were
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then compared. For the ob jec ts ,  s ix  of  the eleven items displayed  

f a c i l i t a t i o n  consis tent  w i th  the previous analys is  by condi t ion  ( v i z . ,  

greatest  f a c i l i t a t i o n  in the SUB-SUP c o n d i t io n ) .  For the t r a i t s ,  s ix

of the seven items in the DSUP-SUB condi t ion  and f i v e  of  the seven

items in the USUB-SUP condi t ion  d isplayed f a c i l i t a t i o n  consistent  w i th

the previous analysis  by condi t ion (Table 6 ) .

In the present experiment and fo r  each of the fo l low ing  

experiments subjects'  responses on the post-experiment quest ionnaires  

are reported in Tables 7 and 8. Subjects judgment of  h ierarchy  

asymmetries indicated a high level  agreement with  the ob je c t  and t r a i t  

hierarchy norms that  were used. Moreover, subjects ra t in g  of  th e i r  

c e r t a in t y  o f  the enta i Iment r e la t io n s h ip  between the superordinate and 

subordinate category items were c o n s is te n t ly  very high (see Tables 7 

and 8) .

In the present experiment and in each of the fo l low ing  

experiments,  a l inear  regression ana ly s is  was conducted to assess the 

c o r r e la t io n  between RT f a c i l i t a t i o n  and subjects '  judgment of  the 

log ica l  enta i lment re la t io n s h ip  between stimulus p a i rs .  Al l  

regression analyses indicated no s i g n i f i c a n t  systematic re la t io n s h ip  

between RTs and enta i lment c e r t a in ty  judgments (see Table 9 ) .

However, two of the analyses in the pronunciat ion and one in the 

category v e r i f i c a t i o n  experiment were marg ina l ly  s i g n i f i c a n t .



Table 6 .  T a l l y  of  items t h a t  displayed f a c i l i t a t i o n  
--------------  e f fe c ts  consistent with the analys is  by cond i t ion .

Object item # Tra i t  i tern #

Task
Des irab le  Undesirable

Pronunc i a t  i on: 1 ,2 , 3 ,7 . 8 , 1 1 2,1*,6,  U  1 ,5 ,7 ,1 3

Lexical  
Dec i s ion: 5 ,6 , 8 ,9 , 1 0 , 1 1 2 ,6 ,8 ,10 ,1 2 ,11 *  1 , 3 , 5 . 7 . 1 3

Category 
Veri  f  ica t ion : 2 , 3 . 4 , 5 , 6 , 8 , 1 1 2 ,6 , 1 0 , 1 2  5 , 7 , 9 ,1 3
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Table  7« Des cr ip t ive  S t a t i s t i c s  from Post Experiment 
--------------  Questionnaires: Asymmetry Judgments.

Objects

Mean # 1 terns # of Correct
n Correct  % Items # Subjects % Subjects

12 10.88 91% 11 72 90%
10 7 9%
9 1 1%
8 0 0%

Desirable  T r a i t s

Mean #  I terns # of Correct
n Correct  % 1 terns # Subjects % Subjects

7 5 .5 8  80% 7 18 21%
6 34 39%
5 21 24%
A 11 12%
3 2 3%
2 0 0%
1 1 1%
0 0 0%

Undesirable T r a i t s

Mean # 1 terns # of Correct
n Correct  % 1 terns # Subjects % Subjects

7 5 -24  75% 7 10 12%
6 28 32%
5 31 36%
4 9 10%
3 9 10%
2 0 0%
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Table 8 .  Descr ip t ive  S t a t i s t i c s  from Post Experiment 
--------------  Quest ionnaires: Entai lment C e r ta in ty  Ratings.

Objects

Sentence Mean # Subjects Rate % Subjects Rate
Type Rat i ng SUB-SUP > SUP-SUB SUB-SUP > SUP-SUB

SUP-SUB 2.99 0 0%
SUB-SUP 6.51 80 100%

Des irab le  T ra i ts

Sentence Mean # Subjects Rating
Type Rating SUB-SUP > SUP-SUB

DSUP-SUB
DSUB-SUP

3-37
6.99

6
81

% Subjects Rate  
SUB-SUP > SUP-SUB

f t
93%

Undesirable  T ra i t s

Sentence Mean ■ # Subjects Rate
Type Rating SUB-SUP > SUP-SUB

USUP-SUB
USUB-SUP

3 . Ik 
6.0k

7
80

% Subjects Rate 
SUB-SUP > SUP-SUB

8%

92%
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Table 9.  Regression Analyses of Post-Experiment Enta i lment  
--------------  C e r ta in ty  Ratings vs.  F a c i l i t a t i o n  E f fe c t

Lexical Decision Experiment:

Objects R 1ntercept Slope S ign i f icance  of  Slope

SUP-SUB .27 1.70 . 021* .38
SUB-SUP - .0 2 8.75 - .0001 • 95

Desirable  T r a i t s

DSUP-SUB - .3 7  
DSIJB-SUP .09

3-53
7.05

- .0 0 9
.002

. 1*1

.81*

Undesirable T r a i t s

USUP-SUB - .0 5 3.22 -.001 .90
USUB-SUP -.1*8 5.87 - .0 1 9 .26

Pronunciat ion Experiment:

Objects R 1ntercept Slope S ign i f icance  of  Slope

SUP-SUB .28 O.69 .01*3 • 39
SUB-SUP .1*1* 8.61* .011 • 17

Desi rab le  T ra i  ts

DSUP-SUB - . 3 2 l*.10 - . 0 2 9 . *7
DSUB-SUP - .31 7.21* - .0 2 0 . 1*8

Undesirable T r a i t s

USUP-SUB .67 3.09 . 01* .09
USUB-SUP - .71 6 . 21* - . 0 6 .06

Category V e r i f i c a t i o n Exper iment:

Objects R 1ntercept Slope S ig n i f ica n ce  of  Slope

SUP-SUB - . 1 3 1.75 - .0 0 8 .69
SUB-SUP .57 8 .50 .003 .06

Desirable T ra i  ts

DSUP-SUB - .31  
DSUB-SUP .15

3.1*1*
5 .85

- . 001*
.003

. 1*8

.73

Undesirable T r a i t s

USUP-SUB .28 3 .18 .002 • 53
USUB-SUP .08 6 .02 .0008 .85
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E xperim ent 3t P ro n u n c ia tio n  ta s k

Method

Subjects . T h i r ty - tw o  undergraduate students received course 

c r e d i t  in return fo r  p a r t i c i p a t i o n .

Stimul i  and Apparatus. S t im ul i  were id e n t ic a l  previous  

experiments. The apparatus in the present experiment,  however,  

included a voice a c t iv a te d  r e la y .

Procedure. Presenta t ion of  s t im u l i  was id e n t ic a l  to previous  

experiments.  Subjects were ins tructed  to c o v e r t ly  read the prime word 

and pronounce the ta rg e t  words. Subjects rece ived 40 p r a c t ic e  t r i a l s  

then e i t h e r  a l l  of  the object s t im u l i  fol lowed by the t r a i t  s t im u l i ,  

or a l l  t r a i t  s t im ul i  fol lowed by the object s t i m u l i .  Every subject  

received a l l  combinations of the superord inate -subordinate  o b je c t  

pairs  (SUP-SUB c ondi t ion  and SUB-SUP c o n d i t io n ) ,  the de s i ra b le  

superordinate -subordinate  t r a i t  p a i rs  (DSUP-SUB condi t ion and DSUB-SUP 

c o n d i t io n ) ,  the undesirable  superord inate -subord inate  t r a i t  pa i rs  

(USUP-SUB condit ion and USUB-SUP c o n d i t io n s ) ,  and a l l  corresponding 

neutra l  pa irs  fo r  ob jects  and t r a i t s  (BLANK-SUP and BLANK-SUB 

c o n d i t io n s ) .  Subjects were given in s t ru c t io n s  t h a t  stressed accuracy 

and speed. Subjects completed the post-exper iment quest ionna i re .

Results and Discussion

Repeated measures ANOVA ind ica ted  a s i g n i f i c a n t  d i f f e r e n c e  

between a l l  n a tu r a l - o b je c t  condit ions £ .(1,31) -  48.58, j> <.0001 (see 

F igure 9 ) •
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F i gure  9* Exper iment  3 o b j e c t  means
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Paired comparisons ind ica ted  that RTs were the most rapid in 

condit ions where the t a r g e t  word was a subordinate.  That is ,  the  

SUP-SUB c o n d i t ion  (440.547 msec) was s i g n i f i c a n t l y  more rapid than the 

SUB-SUP (460-548 msec) t  = 35.88.f i  <.0001 and the BLANK-SUB condit ion  

(447.604 msec) was s i g n i f i c a n t l y  f a s t e r  than the BLANK-SUP condi t ion  

(474.576 msec) t  ■ 70 .97 , f i  < .0001. Priming was demonstrated in the 

SUP-SUB condi t ion  (440.547 msec) r e l a t i v e  to i ts  corresponding neutral  

BLANK-SUB condi t ion (447-604 msec) t  -  6 . 6 l , f i  < .0 1 .  The same was true  

fo r  the SUB-SUP (460.548 msec) and the BLANK-SUP (474.576) condit ions  

t  = 2 6 . 10,fi <.0001 (see Table 10). The f a c i l i t a t i o n  e f f e c t  fo r  

SUP-SUB (7.057 msec) and SUB-SUP (14.028 msec) was margina l ly  

s ig n i f i c a n t  (£ *  2 .80 ,p  < . 1 0 ) (see Tab le  10). The p a t te rn ,  however, 

was consis tent  with experiment 2. RTs showed more f a c i l i t a t i o n  when 

the prime was a subordinate compared to  when the prime was a 

superordinate (see Figure 10).  In sum, subordinates targets  produced 

the more ra p id  RTs than superordinate ta rge ts  and as primes they  

produced more f a c i l i t a t i o n  than superordinates.

Repeated measures ANOVA indicated a s ig n i f i c a n t  d i f fe re n c e  

between t r a i t  conditions £(7*210) ■ 8 .7 4 , f i  < .0001 (see Figure 11).  

Paired comparisons ind icated  that fo r  undesirable t r a i t s  mean RTs in 

the BLANK-SUP condit ion (489.49 msec) were s i g n i f i c a n t l y  f a s te r  than 

the mean RT in the BLANK-SUB condi t ion (502.70 msec) ( t  *  5>50 ,£  < 

. 0 2 ) .  The same pattern was found fo r  des i rab le  t r a i t s .  RTs in the 

BLANK-SUP condi t ion  (509.15 msec) were s i g n i f i c a n t l y  more rap id  than 

RTs in the BLANK-SUB cond i t ion  (525.46 msec) (t  ■ 8 .7 5 . f i  < .006) (see 

Table 11) .  The f a c i l i t a t i o n  e f f e c t  was calcula ted exac t ly  as i t  was 

fo r  the o b je c t  condit ions.  A repeated measures ANOVA that included  

two w i th in -s u b je c ts  fac to rs  of  "D i re c t io n "  (SUP-SUB and SUB-SUP
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Table 10. Means, standard d e v ia t io n s ,  and t - t e s t  s ig n i f ic a n c e  leve ls
--------------  of paired condi t ion comparisons fo r  RTs to n a tu r a l - o b je c t

in the pronunciat ion experiment.

OBJECTS

Pr ime-Target  
condit ions

Mean
RTs (msec)

Standard 
Devi a t  ion

t  value t - t e s t  
s ig n i f ic a n c e  Level

BLANK-SUB 
wi th
BLANK-SUP

i+i*7-60 

^ . 5 7

1*5.85

1*1.01 70.97 p < .0001

BLANK_SUB 
wi th  
SUP-SUB 1*1*0 . 51* 1*2.1*1* 6.61 p < .01

BLANK-SUP 
wi th 
SUB-SUP

k l h . S 7 

1*60.5k 1*0 .30 26.10 p < .0001

SUP-SUB 
wi th 
SUB-SUP

1*1*0 . 51*

1*6 0 . 51* 38.88 p < .0001

FACILITATION EFFECT

SUP-SUB 
wi th 
SUB-SUP

7.05  

11*.02

15.52

15.53 2.80 p < .10
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Tab le  11. Means, standard d e v ia t io n s ,  and t - t e s t  s ig n i f ic a n c e  levels
----------------  of  p a i red  condi t ion comparisons f o r  RTs to t r a i t s  in the

pronunciat ion experiment.

DESIRABLE TRAITS

Pr ime-Target  
Condi t ions

Mean
RTs (msec)

Standard t  value t - t e s t
Dev ia t ion  s ig n i f ic ance  level

BLANK-SUB 525.1*6
wi th
BLANK-SUP 509.15

BLANK_SUB
wi th
SUP-SUB 505.95

BLANK-SUP 509.15
wi th
SUB-SUP 1*99-53

SUP-SUB 505.95
wi th
SUB-SUP 1*99.53

1+ 2 . 0 1  

1*1.90

1*5.01

1*1*.  2 5

8-75

15-58

l*-50

1.78

p < .006

p < .0001

p < .01*

P < .19

UNDESIRABLE TRAITS

BLANK-SUB 502.70
wi th
BLANK-SUP 1*89.1*9

BLANK-SUB
wi th
SUP-SUB 503.33

BLANK-SUP 1*8 9 . 1*9
wi th
SUB-SUP 1*86.33

SUP-SUB 503.33
wi th
SUB-SUP 1*86.33

1*1.59

*i7.35

1*2 . 5 1

40.20

5.50

.01

• 23

10.1*1

p < .02

P < .91

P < .63

p < .003
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F i gu r e  10. Exper iment  3 o b j e c t  f a c i l i t a t i o n

20 - i
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F i gu r e  11. Exper iment  3 t r a i t  means

o

n = 31
p < .001 

Qi BLANK WORD 
□  WORD PRIME

—i ■ ------ I — | - |---------------
DSUP-SUB DSUB-SUP USUP-SUB USUB-SUP 

CONDITIONS
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conditions) and "Desire" (des irab le  and undesirable t r a i t  condi t ions)  

was conducted. The a n a ly s is  indicated a s ig n i f i c a n t  main e f f e c t  f o r  

Desire £ ( 1 , 30 ) = 5*30, p < .01 {see F ig u re  12). P a i red  comparisons 

indicated t h a t  f a c i l i t a t i o n  was s i g n i f i c a n t l y  g re a te r  in the DSUP-SUB 

condition (1 9 -5 0  msec) compared to the USUP-SUB c o n d i t io n  ( - . 63) ( t  = 

33.56i  £  < -01)  (see Table 12) . The p a t t e r n  of the f a c i l i t a t i o n  e f f e c t  

fo r  undesirable  t r a i t s  was opposite to  t h a t  displayed by the d e s i ra b le  

t r a i t s  (see Figure  12).

To assess the v a r i a b i l i t y  of RTs t o  item w i th in  condit ions,  an 

ANOVA of items by condi t ions was conducted.  For n a t u r a l - o b je c ts  th is  

analysis d id  no t  reached s ig n i f ic a n c e .  For t r a i t s ,  s ig n i f ic a n c e  was 

reached in th e  DSUB-SUP ( F ( 6 , l 8 l )  -  3 - 9 3 ,  £ <  .0 0 1 ) ,  USUB-SUP 

(F (6,167) ■= 5 . H t , £ <  . 0 0 0 1 ) ,  and USUP-SUB (F (6 , l86)  ■= 3 -7J*,£ < .001)  

conditions. Th is  indicated a s ig n i f i c a n t  amount o f  var iance in the  

e f f e c t  of the  prime across items w i th in  these c o n d i t ions .  In order  to 

evaluate items independently, f a c i l i t a t i o n  e f fec ts  (ca lcula ted in the  

same manner as they were in  the cond i t ion  analysis)  were c a lcu la ted  

fo r  each i tem. F a c i l i t a t i o n  indexes in the SUP-SUB and SUB-SUP 

conditions were then compared. This ind icated  the number of items 

tha t  displayed the same p a t t e r n  of f a c i l i t a t i o n  d isp layed  in the  

previous a n a l y s is  by c o n d i t io n .  For th e  objects,  s i x  of  the e leven  

items displayed f a c i l i t a t i o n  consistent w i th  the previous analysis  by 

condition ( v i z . ,  greater f a c i l i t a t i o n  in  the SUB-SUP condi t ion.  For 

both de s i ra b le  and undesirable  t r a i t s ,  four  of the seven items showed 

f a c i l i t a t i o n  consis tent  w i t h  the previous analysis by condit ion ( v i z . ,  

greater f a c i l i t a t i o n  in th e  DSUP-SUB and USUB-SUP condit ions)  (see 

Table 6) .
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Table  12. Means, standard dev ia t ions ,  and t - t e s t  s ig n i f ic a n c e
----------------  l ev e ls  of  t r a i t  f a c i l i t a t i o n  e f f e c t  in the pronunciat ion

exper iment.

FACILITATION EFFECT

Pr ime-Target  
Condi t  ions

Mean Standard 
(msec) Deviat ion

t  value t - t e s t
s ig n i f ic a n c e  level

DSUP-SUB 19.50
wi th
DSUB-SUP 9.61

DSUP-SUB
wi th
USUP-SUB - .6 3

USUP-SUB - . 6 3
wi th
USUB-SUP 3.16

DSUB-SUP 9.61
wi th
USUB-SUP 3.16

27.51

2 5 . 2 2

33.56

37.13

2.17

7.47

.22

.57

P < .15

p < .01

P < .63

p < .45
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F i gure 1 !. Experiment  3 t r a i t  f a c i l i t a t i o n  e f f e c t .
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n = 31 
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E xperim ent C a tego ry  V e r i f ic a t io n

Method

Subjects.  Twenty - f ive  undergraduates received course c r e d i t  in 

re tu rn  for  p a r t i c i p a t i o n .

Stimul i  and Apparatus. S t imul i  consisted of the same object and 

t r a i t  hierarchies  as used in the previous experiment. (see Appendix 2 

and 3) • In the present  task a i l  "BLANK" primes were t re a ted  as 

u nre la ted  words (out -o f-category) words.  Therefore,  to insure tha t  

subjects  performed the category v e r i f i c a t i o n  task,  i t  was necessary to 

inc lude sematical ly  unrelated (out -o f -ca tegory )  word d i s t r a c t o r s .

These d is t r a c to r  words consisted of  words tha t  were semantical ly  

unre la ted  to the prime and ta rge t  category words in the experiment.

The mean length of  the unrelated words c losely  matched the mean length  

of the other t a rg e t  words. Apparatus was exactly  the same as in 

Experiment 2.

Procedure. The procedure was id e n t ic a l  to previous experiments,  

except in the category v e r i f i c a t i o n  task subjects were instructed to  

c o v e r t l y  read the prime word and to ind ica te  whether t a r g e t  word was 

or was not a member o f  the same category as the prime word by pressing  

a "yes" or a "no" key.  Prior to beginning a session subjects  were 

given a verbal d e s c r ip t io n ,  inc luding an example, of  ty p ic a l  type of  

category in the experiment.  Task ins t ru c t io n s  stressed both accuracy 

and speed. Subjects received AO p r a c t ic e  t r i a l s .  Every subject then 

rece ived a l l  ob jec t  superordinate-subordinate  pa irs  (SUP-SUB condi t ion  

and SUB-SUP c o n d i t io n ) ,  desi rable  superord inate -subord inate  pa irs  

(DSUP-SUB condi t ion and DSUB-SUP c o n d i t i o n ) ,  undesirable
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superordinate -subordinate  pa irs  (USUP-SUB condi t ion and USUB-SUP 

c o n d i t io n s ) ,  unre la ted  p r im e- ta rget  p a i rs  (UNRELATED c o n d i t io n ) ,  and 

a l l  the corresponding neutra l  prime condi t ions  fo r  objects and t r a i t s  

(BLANK-SUP and BLANK-SUB c o n d i t io n s ) .  Subjects completed the same 

post-experiment quest ionnaire  as in Experiments 2 and 3 (see Appendix 

A and 5 ) *

Results and Discussion

Analysis of  e r ro rs  indicated an o v e ra l l  e r ro r  ra te  of 5-1% fo r  

responses to n a tu r a l - o b je c ts  and 18.7% fo r  t r a i t s .

Repeated measures ANOVA indicated a s i g n i f i c a n t  d i f fe re n c e  

between object condi t ions £ (3 ,72 )  = 32*96 , £  < .0001 (see Figure 13).  

Paired comparisons indicated th a t  mean RT in the unre la ted prime 

c ondi t ion  (UNSUP-SUB condi t ion) (60A.1A msec) was more rapid than in 

the unrelated prime condi t ion (UNSUB-SUP condi t ion) (637*36 msec) (.t = 

2 5*3 8 ,£  < .0001) (see Table 13)* S i g n i f i c a n t  priming was shown in the 

SUP-SUB condit ion  (5^3*05 msec) r e l a t i v e  to i t s  unre la ted  prime 

condi t ion  UNSUP-SUB (6o4. lA msec) (_t ■= 3 6 . 7 ^ .2 “ .0001) and in the  

SUB-SUP condi t ion (5*»9*39 msec) r e l a t i v e  to  i t s  unre la ted  prime 

cond i t ion  UNSUB-SUP (637*36 msec) ( t  ■ 6 2 .77*f i“ *0001) (see Table 12) .  

F a c i l i t a t i o n  e f f e c t  was ca lcu lated  by subtract ing  s ub jec t 's  mean RT on 

r e la te d  prime condi t ions (SUP-SUB and SUB-SUP) mean RT from mean RTs 

on t h e i r  corresponding unre lated condi t ions (UNSUP-SUB and UNSUB-SUP). 

A comparison of the f a c i l i t a t i o n  e f f e c t  in the SUB-SUP condi t ion  

compared to the SUP-SUB condi t ion reached s ig n i f ic a n c e  (t  *  7 *9 0 ,£  

< . 0 1 ) ( s e e  Table 13)•  The pa t te rn  of  f a c i l i t a t i o n  between these two 

condi t ions indicated th a t  sub jec t 's  gained a g reater  advantage in 

response time, r e l a t i v e  to  an unre lated prime c ond i t ion ,  when the
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Table  13. Means, standard de v ia t io n s ,  and t - t e s t  s ig n i f ic a n ce
----------------  leve ls  of  paired condi t ion  comparisons fo r  RTs to

n a tu ra l - o b je c ts  in the category v e r i f i c a t i o n  experiment.

OBJECTS

Pr ime-Target  
Condi t ions

Mean Error Standard t  value
RTs (msec) Rate Dev ia t ion

t - t e s t  
s ig n i f ic a n c e  Level

U n r e l a t e d - S U B 604.14
wi t h
U n r e l a t e d - S U P 637.36

U n r e a l t e d - S U B
wi t h
SUP-SUB 543.05

U n r e l a t e d - S U P 637.36
wi t h
SUB-SUP 5^9-39

SUP-SUB 543.05
wi t h
SUB-SUP 549.39

.04

.03

.06

.05

80.97

75.64

83-55

64.90

25.38

36. I k

62.77

.26

p < .0001

p < .0001

p < .0001

p < .60

FACILITATION EFFECT

SUP-SUB 61.09 50.40
wi th
SUB-SUP 87.97 55.51 7.79 p < .01
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gure 13. Exper iment  J* o b j e c t  means
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F i gur e  1*». Exper iment  4 o b j e c t  f a c i l i t a t i o n
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prime was a subordinate as opposed to  a superordinate  (see Figure  1A) . 

In sum, subordinates were responded to fa s te r  as ta rge ts  and served as 

b e t te r  primes than superordinates.

Repeated measures ANOVA indicated s ig n i f i c a n t  d i f fe re n ce s  between 

t r a i t  condi t ions £(7» 1A7) ” A.A8,£ < .0001 (see Figure  15).  Paired  

comparisons indicated s ig n i f i c a n t  priming for d e s i ra b le  t r a i t s  in the 

SUP-SUB condit ion (706.67  msec) r e l a t i v e  to i t s  unre la ted  prime 

condi t ion UNSUP-SUB (798*71 msec) (.t “  13-69 ,E®.0 0 1 ) ,  and in the  

SUB-SUP condit ion (711.81* msec) r e l a t i v e  to i t s  unre la ted  prime 

condi t ion  UNSUB-SUP (781.53 msec) (£ = 8 .3 2 ,£  < . 0 0 9 ) .  Comparison of 

undesirable  t r a i t s  indicated a m arg in a l ly  s i g n i f i c a n t  d i f f e r e n c e  

between the mean RTs in the re la te d  prime cond i t ion  SUB-SUP (717*^5 

msec) and the mean RT in the unre lated prime UNSUB-SUP condi t ion  

(765.09  msec) ( t  = 2 . 7 1 , £  < .11) (see Table  1A).

The f a c i l i t a t i o n  e f f e c t  was c a lc u la ted  e x a c t ly  as i t  was fo r  the 

o b jec ts .  A repeated measures ANOVA th a t  included two w i th in -s ub jec ts  

fac to rs  o f  "D i rec t ion"  (SUP-SUB and SUB-SUP condit ions)  and "Desire"  

(des irab le  and undesirable  t r a i t  condit ions)  was conducted. The 

analys is  indicated a s i g n i f i c a n t  Desire  by D i re c t io n  in te r a c t io n  

(£ (1 ,21)  *  6 . All, £  < .01) (see Figure 16) . This showed that the amount 

of f a c i l i t a t i o n  var ied  w i th  both h ie ra rc h ic a l  level  and d e s i r a b i l i t y  

of the prime and t a r g e t .  Paired comparisons ind ica ted  that RTs to 

d e s i ra b le  t r a i t s  in the DSUP-SUB cond i t io n  produced s i g n i f i c a n t l y  more 

f a c i l i t a t i o n  compared to the undesirable  t r a i t s  in the USUP-SUB 

condi t ion ( t  ■ 18.46,  £  < . 0 0 0 1 ) (see Table 15) .  The pat tern  o f  the 

f a c i l i t a t i o n  e f f e c t  fo r  undesirable  t r a i t s  was opposite  to t h a t  

displayed by the d e s i ra b le  t r a i t s  (see Figure 16 ) .  In sum, des i rab le  

superordinates t r a i t s  were responded to fa s te r  as ta rg e ts  than
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d e s i r a b le  subordinate t r a i t s  and compared undesirable  superordinates,  

as primes they f a c i l i t a t e d  RT to  a g reater  degree than undesirable  

superordinates.  Undesirable t r a i t s  displayed the opposite priming  

p a t te rn  (see Figure 16 ) .

ANOVA of RTs across items w i t h in  each word prime condi t ion  

reached s ig n i f icance  fo r  objects in the SUB-SUP condi t ion (£(10,232)  = 

2 . 6 6 , £  = .00A) and f o r  the t r a i t s  in the DSUB-SUP (£ (6 ,95  = 3*87 ,E  *  

.001) and USUB-SUP ( £ ( 6 , 83) -  2 .3 7 ,  £ -  .03) condi t ions.  This  

ind ica ted  a s i g n i f i c a n t  amount of  var iance in the e f f e c t  o f  the prime 

across items. In order to eva luate  items independently,  f a c i l i t a t i o n  

e f f e c t s  for  items were calcu la ted  as in previous experiments.  

F a c i l i t a t i o n  indexes in the SUP-SUB and SUB-SUP condit ions were then 

compared. For the o b jec ts ,  seven of the eleven items displayed  

f a c i l i t a t i o n  consistent with the previous analys is  by c ondi t ion  ( v i z . ,  

grea te r  f a c i l i t a t i o n  in the SUB-SUP condi t ion .  For both d e s i ra b le  and 

undesirable  t r a i t s ,  four  of the seven items showed f a c i l i t a t i o n  

co n s is ten t  with the previous analys is  by condi t ion  ( v i z . ,  g reater  

f a c i l i t a t i o n  in the DSUP-SUB and USUB-SUP condit ions) (see Table  6 ) .
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Table 14. Means, standard de v ia t ions ,  and t - t e s t  s ig n i f ic a n c e  l e v e ls
----------------  of  paired c ondi t ion  comparisons for RTs to  t r a i t s  in the

category v e r i f i c a t i o n  experiment.

DESIRABLE TRAITS

Pr ime-Target  
Condi t ions

Mean Error Standard
RTs (msec) Rate Devia t ion

t  v a lu e  t - t e s t
s ig n i f ic a n c e  level

U n r e l a t e d - S U B 798.71
wi t h
U n r e l a t e d - S U P 781.57

U n r e l a t e d _ S U B 798.71
wi th
DSUP-SUB 706.67

U n r e l a t e d - S U P 781.57
wi t h
DSUB-SUP 711.84

DSUP-SUB 706.67
wi t h
DSUB-SUP 711.84

.06

. 11

.25

.22

91-97

120 . 91+

130.19

89-97

• 91

13.69

8 .3 2

.04

P < -35

p < .001

p < .009

p < .84

UNDESIRABLE TRAITS

U n r e l a t e d - S U B 762.19
wi t h
U n r e l a t e d - S U P 765.09

U n r e l a t e d - S U B 762.19
wi th
USUP-SUB 793.76

U n r e l a t e d - S U P 765.09
wi t h
USUB-SUP 717.45

USUP-SUB 793-76
wi t h
USUB-SUP 717.45

.07 

■ 31

86.93

85.68

.05  147.66

.29 143.44

.04

1.74

2.71

7 . 1 0

p < .84

p < .20

p < .11

p < .01
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Table  15* Means, standard d e v ia t io n s ,  and t - t e s t  s ig n i f ic a n c e
----------------  l ev e ls  of paired condi t ion comparisons f o r  RTs to t r a i t s

in the category v e r i f i c a t i o n  experiment.

FACILITATION EFFECT

Pr ime-Target  
Cond i t i  ons

Mean
(msec)

Standard
Deviat ion

t  value t - t e s t  
s ig n i f ic a n c e  le\

DSUP-SUB 
wi th 
DSUB-SUP

92.01*

69.72

116.66 

113.39 • 53 p < .47

DSUP-SUB 
wi th 
USUP-SUB

92.04

-31.57 112.38 18.46 p < .0001

USUP-SUB 
wi th 
USUB-SUP

“31.57 

47.64 135-85 7.21 p < .01

DSUB-SUP 
wi th 
USUB-SUP

69.72

47.64 • 39 p < -53

DSUP-SUB
USUB-SUP

92.04
47.46
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Figure 15* Experiment  b t r a i t  means
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Figure  16. Experiment b t r a i t  f a c i l i t a t i o n
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CHAPTER VI 

General Discussion

The p a t te r n  of RTs to n a tu ra l - o b je c ts  across the three  

experiments was i d e n t i c a l .  In each experiment subjects '  RTs were more 

rapid when ta rge ts  were subordinates compared to when they were 

superordinate .  These re s u l ts  are consistent w i th  the previous  

research on n a tu ra l -o b jec ts  th a t  has demonstrated th a t  concrete words 

are more r a p id ly  accessed from memory than abst rac t  words. In the  

category v e r i f i c a t i o n  task subordinate primes produced a g reater  

amount of f a c i l i t a t i o n  than superordinate primes. Although only  

marginal ly  s i g n i f i c a n t ,  the pat tern  of  f a c i l i t a t i o n  was the same on 

the le x ic a l  decis ion and pronunciat ion tasks .  The pa t te rn  of  

f a c i l i t a t i o n  across a l l  experiments is consis tent  w i th  previous data  

tha t  has demonstrated an assoc ia t iv e  asymmetry p a t te rn  from the 

subordinate category member to  the superordinate category member. 

Loftus (1973) ca l led  th is  "category dominance." The f ind ings  in 

Experiments 2 -4  underscore the importance of  neutra l  prime cond i t ion .  

I f  RTs to n a tu ra l -o b je c ts  in the neutra l  condit ions are ignored,  i t  

appears as i f  the f a c i l i t a t i o n  by superordinate primes is g reater  than 

tha t  produced by subordinate primes ( v i z . ,  instance dominance). That

is ,  superordinates appear to be b e t te r  primes than subordinates.  A

comparison of the resul ts  in Experiment 1 wi th  Experiments 2-4  

i l l u s t r a t e s  t h i s  po int .  The pattern  of re su l ts  fo r  objects  and 

desirab le  t r a i t s  in Experiment 1 are id e n t ica l  to the patterns  of  RTs 

in the word condit ions in Experiments 2 -4 .  I t  is only when
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f a c i l i t a t i o n  is evaluated r e l a t i v e  to a neutra l  prime, where the 

ta rg e t  remains constant ,  is i t  c le a r  tha t  in f a c t  the subordinate  

prime a c t u a l l y  f a c i l i t a t e s  RTs to a greater  degree than the 

superordinate prime.

One reason th a t  the "apparent instance dominance" p a t te rn  emerged 

in some of the previous research on n a tu ra l -o b je c ts  may be a function  

of the method by which norms used in those experiments were generated.  

The s t im u l i  chosen from standard category norms of B a t t ig  and Montague 

{1968) and Rosch (1976) were generated in a way that by the nature of  

task required a p a t te rn  of  a ssoc ia t ion  from the category name to the 

instance.  Ba t t ig  and Montague ( 1968) norms were defined as the 

frequency with which an instance of  a category is generated in 

response to a category name ( instance dominance). Rosch's (1976) 

category norms are organized by " t y p i c a l i t y " ,  and Chumbley ( 1986) 

reported that t y p i c a l i t y  is h igh ly  c o r re la ted  wi th  instance dominance. 

In the present research some s t im u l i  were taken from RT research of  

Loftus and Bolton (197*0 • The RT paradigm used by Loftus and Bolton 

( 197*0 was simply a speeded response measure o f  instance dominance 

(see Lof tus ,  1973)* Given these considera t ions,  i t  is su rp r is in g  tha t  

the "apparent" priming by the superordinate  (when the neutra l  

condi t ion  is ignored) is not even more pronounced. In sum, the 

f ind ings  fo r  n a tu ra l -o b je c ts  underscore the importance of  the use of  a 

neutra l  prime c o n d i t io n .  They suggest tha t  measurements of  instance 

dominance may only be a r e f l e c t i o n  of  the o v e ra l l  a c c e s s i b i l i t y  of  the 

t a r g e t .

The pa ttern  of  RTs to d e s i ra b le  and undesirable  t r a i t s  were 

d i s s i m i l a r .  RTs to undesirable  t r a i t s  across experiments was not as 

consis tent  as the d e s i ra b le  t r a i t s .  The only s ig n i f i c a n t  f in d in g  was
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in the le x ic a l  dec is ion  task where, as already reported for  

n a tu r a l - o b je c ts ,  the RTs to subordinate ta rge ts  were fa s te r  than to  

superordinate t a r g e t .  The pa t te rn  of  f a c i l i t a t i o n  for  undesirable  

t r a i t s  across the experiments was the same as t h a t  displayed fo r  

n a tu r a l - o b je c ts .  The pa ttern  of  RTs to d e s i ra b le  t r a i t s  across 

experiments was s t r i k i n g l y  consistent and e x a c t ly  opposite to t h a t  

pattern  reported fo r  the n a tu ra l -o b je c ts  and undesirable  t r a i t s .  For 

the d e s i r a b le  t r a i t s  superordinate ta rge ts  were responded to f a s t e r  

than subordinate t a r g e t s .  This p a t te rn  was s i g n i f i c a n t  for  both the 

pronunciat ion and l e x ic a l  decis ion tasks .  Most s t r i k i n g  was the  

consistency in the p a t te rn  of the f a c i l i t a t i o n .  In a l l  three  

experiments,  s ig n i f i c a n t  f a c i l i t a t i o n  was produced by d e s i rab le  

superordinate  primes r e l a t i v e  to the undesirable  superordinate primes.  

In each experiment, des i rab le  superordinate primes produced the  

greatest amount of f a c i l i t a t i o n  and undesirable  superordinate primes 

displayed no priming a t  a l l .

With the t r a i t s  i t  is also in formative  to consider the method by 

which the sample of  t r a i t  h ie ra rch ies  were o r i g i n a l l y  generated.  

Hampson, e t  a l . ,  (1986) evaluated category breadth of n a tu ra l -o b je c ts  

by a d i r e c t  measure o f  breadth and paired comparisons (see Chapter IV 

for d e t a i l e d  a d e s c r ip t io n  of both) . The d i r e c t  measurements o f  

breadth were e s s e n t i a l l y  the same type of nonspeeded category 

generation tasks employed by B a t t ig  and Montague (1968) and Rosch 

(1976) f o r  n a tu ra l - o b je c ts .  That i s ,  Ba t t ig  and Montague ( 1968) 

required subjects to generate as many instances of  a category when 

given a general  category name and Rosch (1976) required sub jects  to  

rate  "how many d i f f e r e n t  a t t r i b u t e s  a word c o n ta in s . "  Hampson e t  

a 1. , ' s  ( 1986) subjects  performed an analogous task with t r a i t s .
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Subjects were requ ired  to ra te  the number o f  behaviors associated w i th  

p a r t i c u l a r  p e rs o n a l i ty  t r a i t s .  This method appears to have the same 

b u i l t - i n  bias,  as w i th  the n a tu ra l - o b je c ts  s t im u l i ,  fo r  generating a 

set o f  items that a re  l i k e ly  to d isp lay  " ins tance  dominance."  

Considering the present f indings wi th  the n a tu r a l - o b je c t s ,  i t  is 

in te re s t in g  that f o r  desirable  t r a i t  pa irs  the  RTs to d e s i ra b le  

superordinate ta r g e t s  were s i g n i f i c a n t l y  f a s t e r  than RTs to  desirab le  

subordinate ta rge ts  in the pronunciat ion and lex ical  dec is ion  

experiments.  RTs to  undesirable t r a i t s  displayed a s i g n i f i c a n t  e f f e c t  

in the  opposite d i r e c t i o n  on the lex ica l  dec is ion  task.  This  

divergence is even more pronounced when f a c i l i t a t i o n  in the des irab le  

and undesirable condi t ions is considered.  In a l l  three experiments 

d e s i ra b le  superodinates primed d e s i rab le  subordinate t r a i t s  to a 

s ig n i f i c a n t l y  g r e a t e r  degree than undesirable  superordinate t r a i t s  

primed undesirable subordinate t r a i t s .  There is no previous RT data  

that  provide a basis  for  p re d ic t in g  this d ivergent  RT p a t te r n  between 

t r a i t s  dichotomized by d e s i r a b i l i t y .  In f a c t ,  these data  argue 

against "context-dependent" th e o r ie s  of priming (see Bleasdale ,  1986) 

tha t  describe subordinate (concrete word) primes as prov id ing  the 

"context" information that reduces the ambiguity of the more vague 

superordinate (a b s t ra c t  word). The present resu l ts  demonstrate that  

d e s i ra b le  superordinates t r a i t s  (abstract)  serve as b e t t e r  primes than 

the des i rab le  subordinate t r a i t s  (concrete) . In sum, the  present  

t r a i t  data demonstrate that d e s i r a b le  superordinate primes produce 

grea te r  f a c i l i t a t i o n  than d e s i ra b le  subordinate primes and they are  

responded to f a s te r  as ta rge ts .  The opposite pattern is  displayed by 

the undesirable t r a i t s .

The present RT data also argue against a "genera l ly  higher



a c c e s s i b i l i t y  of  superordinate"  exp lanation  to account for  

superordinate t r a i t  a s c r ip t io n  preferences reported by John, e t  a ) . ,  

(1986),  because undesirable  t r a i t s  d isp layed the opposite  p a t te r n .  I 

is in te re s t in g ,  however, th a t  divergence between undesirable  and 

d e s i ra b le  t r a i t  preferences was reported in one of  John et  a l . ' s  

{1986) context condi t ions ( v i z . ,  socia l  context:  descr ib ing a " l i k e d

or " d is l ik e d "  t a r g e t  person; see Chapter IV for d e t a i l s  of th is  

exper iment) .  This is e s p e c ia l ly  i n t e r e s t in g ,  because, in the present  

study,  th is  e f f e c t  was displayed independent of any exper imental ly  

manipulated socia l  context .  The present f indings suggest that  

although the g reater  preference by sub jects  for d e s i ra b le  

superordinate t r a i t  descr ip to rs  was displayed in on ly  one of John e t  

a l . , ' s  (1986) exper imenta l ly  manipulated contexts condi t ions,  the  

r e s u l t  may not be t r i v i a l .

Why are d es i ra b le  superordinate t r a i t s  more accessib le  than 

de s i ra b le  subordinate t r a i t s ?  Deese's (1982) in v es t ig a t io n  of  the  

grammatical c lass determinants of assoc ia t ion  may provide some 

in s ig h t .  Deese (1982) showed that fo r  ad jec t ives  (which modify 

r e la t i o n s ,  e . g . ,  the demonstrator "pass ive ly"  re s is te d  arres t)  th e re  

was a negative c o r r e la t io n  between the number of syntagmatic  

associat ions  and frequency of usage. T h is  suggests t h a t  funct iona l  

use of a d jec t ives  may a f f e c t  th e i r  a s s o c ia t iv e  o rg a n iza t io n .  In a 

s im i la r  way, the functional  use of t r a i t  labels in the  context o f  

person de scr ip t ion  may be an important determinant o f  the t r a i t s  

enduring assoc ia t ive  o rg a n iza t io n .  I t  has already been suggested in 

research on memory for  person informat ion (discussed in Chapter IV; 

Cantor & Mischel ,  1979) t h a t  t r a i t s  a re  organiz ing u n i t s  for person 

in formation.  I t  is possible  tha t  the frequency w i th  which t r a i t s  are
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u s e d  a s  d e s c r i p t i o n s  o f  p e r s o n s  a n d  t h e i r  t e n d e n c y  t o  b e  

p a r a d i g m a t i c a l i y  c l u s t e r e d  may b e  c o r r e l a t e d .  I n d e e d ,  i t  i s  t h e  h i g h  

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

t h e  " p o s i t i v i t y  b i a s "  ( b i a s  f o r  u s e  o f  p o s i t i v e  t r a i t s )  r e p o r t e d  b y  

J o h n ,  e t  a l . ( 1986) . S u p e r o r d i n a t e  d e s i r a b l e  t r a i t s  may b e  m o r e

a c c e s s i b l e  i n  memory b e c a u s e  i n  t h e  s o c i a l  c o n t e x t  o f  p e r s o n  

a t t r i b u t i o n  t h e y ,  m o r e  o f t e n  t h a n  s u b o r d i n a t e s ,  f u n c t i o n  as  p e r s o n  

d e s c r i p t o r s .  T h e r e  may b e  s o c i a l  p s y c h o l o g i c a l  r e a s o n s  t h a t  d e t e r m i n e  

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

a n d  s u b o r d i n a t e  t r a i t  u s a g e  i n  d e s c r i p t i o n s  o f  p e r s o n s .  One  

p o s s i b i l i t y  may b e  t h a t  t h e r e  i s  h i g h e r  s o c i a l  p r e s s u r e  t o  be  s p e c i f i c  

w h e n  d e s c r i b i n g  a n o t h e r  p e r s o n  i n  n e g a t i v e  t e r m s .  I n  c o n t r a s t ,  t h e r e  

may b e  l e s s  p r e s s u r e  t o  b e  s p e c i f i c  i n  o n e ' s  p r a i s e  o f  a n o t h e r .  T h e  

r e s u l t  may b e  m o r e  d i f f e r e n t i a t i o n  w i t h i n  n e g a t i v e  t r a i t  c a t e g o r i e s .

In the case of  des i rab le  t r a i t  there is no social  pressure to generate  

more d e s c r ip t iv e  terms. For example, i t  is acceptable to say th a t  

"Joe is a good person", but less so to say "Joe is a bad man", w i thout  

a more d e t a i l e d  exp lanat ion .  Rothbart and John ( 1985) reported th a t  

t r a i t s  w i th  few concrete behavioral  r e fe re n ts  are more d i f f i c u l t  to  

disconf irm .  In other words, when a person is described in global  

terms i t  more d i f f i c u l t  to  disconfirm t h a t  d e s c r ip t io n .  Possibly 

cooperative social in te r a c t io n  then is served well  by the some 

c u l tu ra l  norm tha t  i m p l i c i t l y  l im i t s  the frequency w i th  which people 

ascribe p e rsona l i ty  labels  th a t  imply enduring global negative  

a t t r i b u t i o n s .  There a lso  seems to be a a s e l f - s e r v in g  u t i l i t y  in the  

r e l a t i v e l y  lower capacity  to disconfirm d e s i ra b le  as opposed to 

undesirable  p ersona l i ty  t r a i t  a sc r ip t io n s .  This is ,  of course,  

conjecture  but there are impl icat ions fo r  empirical  work on
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a t t r i b u t i o n a l  processes ( e . g . ,  judgments of  cause, s e l f - c o n c e p t ) .  For 

example, i t  is possible  th a t  something s im i la r  to Tversky 's  and 

Kahneman (1982) " a v a i l a b i l i t y  h e u r is t i c "  is operat ing in the context  

of person t r a i t  a s c r ip t io n .  The a v a i l a b i l i t y  h e u r is t i c  is a ru le  of  

thumb s t a t in g  that  what comes to mind qu ick ly  is perceived as v a l i d .

I t  may be th a t  d i f fe re nce s  in the a v a i l a b i l i t y  of a b s t ra c t  and 

concrete p o s i t iv e  and negative  t r a i t  labels  a f f e c t  t h e i r  perceived 

v a l i d i t y  and consequently how they are weighted in an a t t r i b u t i o n a l  

judgment. That is ,  a t t r i b u t i o n s  may be a f fec ted  by the level of  

abst rac t ion  of  the t r a i t  information supplied about the person being 

judged.

Another in te re s t in g  f ind ing  r e la te d  to  the p a t te rn  of  divergent  

RTs displayed by the d e s i ra b le  t r a i t s  is the fa c t  t h a t  these RT 

asymmetries were not re f le c te d  in the subjects post-experiment  

quest ionnaire  data .  The pat tern  of responses on the post-experiment  

quest ionnaire  were the same fo r  n a t u r a l - o b je c ts ,  undes irab le ,  and 

des i rab le  t r a i t s  across a l l  experiments. They were s t r i k i n g l y  

consis tent  wi th  the objects  and t r a i t  hierarchy  norms t h a t  have 

already been establ ished in the l i t e r a t u r e  ( i . e . ,  B a t t ig  and Montague, 

1968; Rosch, 1975; Hampson,et a l . ,  1986) .  Subjects ind ica ted  that  

they perceived the category words to be h i e r a r c h i c a l l y  re la te d  as 

expected and tha t  they were very confident in th e i r  asymmetry 

judgments. The fa c t  th a t  the regression analysis  of asymmetry 

judgments and f a c i l i t a t i o n  indicated no systematic r e la t io n s h ip  

between the two measurement devices is an important f i n d i n g .  The 

divergence between RT asymmetries and the h ie ra rc h ica l  asymmetries 

generated in the post-experiment quest ionnaire  suggest two points to 

consider.  I t  stresses the importance of  a ttaching caveats to
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t h e o r e t ic a l  in te rp re ta t io n s  of  quest ionnaire  da ta  that invoke 

" a c c e s s i b i l i t y  of  information" exp lanations.  I t  also provides an 

argument against Loftus and Bo l ton 's  (1974) suggestion t h a t  

h ie ra rc h ic a l  assoc ia t ive  asymmetries serve to  maintain lo g ic a l  class 

r e la t io n s  during the inference process.  The f indings based on the 

regression analys is  in the present experiments, argue th a t  inference  

judgments ( v i 2 . ,  asymmetry and c e r t a in t y  judgments) were not re la ted  

to any b r i e f  (300 msecs) spreading a c t iv a t io n  between h i e r a r c h i c a l l y  

re la te d  assoc iat ions  tha t  was presumably involved in the pr iming RTs. 

The two types of dependent measures are not measuring the same 

cogn i t ive  operat ions.

The present re su l ts  a lso have im pl ica t ions  fo r  c l i n i c a l  research 

on the assessment of  memory d e f i c i t s .  Neuropsychology assessment 

r e l i e s  on precise descr ip t ions  o f  memory processes when descr ib ing  

language and memory disorders (e .g ,  dyslex ia )  associated w i th  

traumat ic  head in ju ry  and neuropathologies.  As mentioned e a r l i e r ,  

n e u ro c l in ic a l  observation has i d e n t i f i e d  l i n g u i s t i c  production errors  

tha t  r e l a t e  to the level  of a word's a b s t rac t io n .  The present data 

suggest th a t  the process of  accessing h i e r a r c h i c a l l y  s t ruc tured  

assoc iat ions  from memory may vary as a fu n c t io n  of  the type and 

concreteness of  the information being accessed. Careful a t t e n t i o n  to 

these q u a l i t a t i v e  aspects of  the l i n g u i s t i c  information being used to 

te s t  fo r  d e f i c i t s  may a l low g rea te r  d is c r im in a t io n  between devia t ions  

of underlying normative patterns  of  a sso c ia t io n .  For example, 

Col thear t  (1980) has described c l i n i c a l  observation of superordinate  

s u b s t i tu t io n  errors  as "production e r ro rs " .  I t  is implied t h a t  

somehow the a b i l i t y  to v e r b a l ly  produce v i s u a l l y  presented word is 

reduced and the w i th in -c a tegory  superordinate associate is apparent ly
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a c t iv a te d  and a u to m a t ica l ly  produced. These superordinate  

s u b s t i tu t io n  e r ro rs  represent the m a jo r i ty  compared to subordinate  

s u b s t i tu t io n  e r r o r s .  Based on the f indings fo r  n a t u r a l - o b j e c t ,  the 

normative a ss o c ia t iv e  pattern  appears be i n t a c t  in the case of  the 

superordinate s u b s t i t u t io n  e r r o r s ,  but a d is ru p t io n  of the normative 

p a t te r n  may be ind ica ted  by the subordinate s u b s t i tu t io n  e r r o r s .

A concern fo r  care fu i  a t t e n t i o n  to the s t im u l i  used in assessment 

procedures resonates with a more general po int  made by Clark  (1973)•  

Clark (1973) discusses common f a l l a c y  of assuming l i n g u i s t i c  st imul i  

as f i x e d - e f f e c t s . He argues th a t  the g e n e r a l i z a b i 1i ty  of  l i n g u i s t i c  

s t im u l i  is an important cons idera t ion .  When l i n g u i s t i c  s t im u l i  are 

used in experiments,  Clark (1973) suggests remedies that included  

p a r t i c u l a r  s t a t i s t i c a l  sampling procedures, experimental  design,  and 

the appropr iate  in fe rence te s t  th a t  simultaneous genera l ize  across 

both subjects and word items used in an experiment .  I t  should be 

noted,  however, t h a t  Moste l ler  and Tukey {1968) have argued th a t :

" the re  is danger in any s t a t i s t i c a l  procedure that  uses 
v a r i a b i l i t y  w i t h in  the sample m ate r ia ls  to  ge nera l ize  
the re su l ts  to  other samples. V a r i a b i l i t y  may be much less 
than w i th in  the to ta l  popula t ion .  As a consequence i t  has 
frequently  been found th a t  s ig n i f i c a n t  e f f e c t s  (measured by 
w ith in  var iance)  are not re p l ic a te d  when d i f f e r e n t  samples 
are used, ( in  Anderson & Reder, 197*»t P* 666 )11

I t  is genera l ly  agreed (Clark,  1973* Anderson and Reder, 1971*; 

H o s t e l le r  and Tukey,  1968) th a t  using large heterogeneous samples is 

the best  so lu t ion .  The item analyses in the present study confirms  

the seriousness of  t h i s  considera t ion .  In some t r a i t  cond i t ions ,  

th ree  of  seven items did not d is p la y  the same f a c i l i t a t i o n  e f f e c t  

ind ica ted  by the analyses of  f a c i l i t a t i o n  by cond i t ion .  Future  work 

should be concerned w i th  the g e n e r a l i z a b i 1 i t y  of  items and c a r e f u l l y
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c o n s i d e r  t h e  m e th o d  b y  w h i c h  s t i m u l i  u s e d  i n  t h e  r e s e a r c h  w e r e  

g e n e r a t e d .

I n  g e n e r a l ,  t h e  p r e s e n t  d a t a  h a v e  i n t e r e s t i n g  i m p l i c a t i o n s  f o r  

c o g n i t i v e  r e s e a r c h  on  c a t e g o r y  m e m o r y .  T h e y  s u g g e s t  t h a t  t h e  

a s s o c i a t i v e  s t r u c t u r e  o f  a b s t r a c t  c a t e g o r i e s  ( i . e . ,  c o n c e p t u a l  

i n f o r m a t i o n )  may b e  m o r e  s t r u c t u r e d  t h a n  t h a t  o f  c o n c r e t e  c a t e g o r i e s .  

M o r e o v e r ,  t h a t  t h e  f u n c t i o n a l  u s e  o f  c e r t a i n  i n f o r m a t i o n  ( e . g . ,  as  

d e t e r m i n e d  b y  c u l t u r a l  n o r m s )  may d e t e r m i n e  i t s  a s s o c i a t i v e  

o r g a n i z a t i o n .  F u r t h e r  r e s e a r c h  m i g h t  i n c l u d e  s i m i l a r  e x p e r i m e n t a l  

e x a m i n a t i o n s  o f  a b s t r a c t  c a t e g o r i e s  o t h e r  t h a n  t r a i t s  ( e . g . ,  f r e e d o m ,  

b e a u t y ,  p l e a s u r e ,  e t c . )  o r  c a t e g o r i e s  c o n s t r u c t e d  o f  a r b i t r a r y  

g e o m e t r i c  f i g u r e s .

I n  c o n c l u s i o n ,  p o s s i b l y  t h e  m o s t  u s e f u l  w a y  o f  i n t e r p r e t i n g  t h e  

d a t a  may b e  t o  s i m p l y  d e s c r i b e  RTs t o  t a r g e t s  a s  i n d i c a t o r s  o f  o v e r a l l  

a c c e s s i b i l i t y ,  and f a c i l i t a t i o n  o f  RTs a s  i n d i c a t i o n s  o f  t h e  p r i m e ' s  

c a p a c i t y  a s  a f a c i l i t a t o r  o f  a c c e s s  t o  c a t e g o r y  i n f o r m a t i o n .  I n  t h i s  

s e n s e ,  n a t u r a l - o b j e c t  s u b o r d i n a t e s  a n d  d e s i r a b l e  t r a i t  s u p e r o r d i n a t e s  

a p p e a r  t o  b e  d o m i n a n t .  T h a t  i s ,  t h e y  d i s p l a y  b o t h  g r e a t e s t  

a c c e s s i b i l i t y  and p r i m i n g  c a p a c i t y .  M o r e o v e r ,  i t  a p p e a r s  t h a t  

h i e r a r c h i c a l  l e v e l  d o e s  n o t  d e t e r m i n e  a c c e s s i b i l i t y .  T h e s e  d a t a  

s u p p o r t  a n  a r g u m e n t  t h a t  a h i e r a r c h i c a l  mo de l  o f  c a t e g o r y  s t r u c t u r e  

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

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

d i f f e r e n t  l i n g u i s t i c  s t i m u l i .  T h e  d a t a ,  h o w e v e r ,  d o  n o t  p r e c l u d e  t h e  

p o s s i b i l i t y  t h a t  i n  g e n e r a l  a b s t r a c t  a n d  c o n c r e t e  i n f o r m a t i o n  may be  

r e l a t e d  i n  memory  by  a s o r t  o f  c a t e g o r y  r e f e r e n c e  p o i n t ,  w h i c h  d o e s  

n o t  n e c e s s a r i l y  f u n c t i o n  t o  c o n s e r v e  c l a s s - i n c l u s i o n  r e l a t i o n s .
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Notes

1. The use of  var ious types of  control  condit ions in priming  
experiments has ra ised the issue of  what is the most appropr iate  type 
of neutra l  prime s t i m u l i .  Several researchers have used a row of  
aste r isks  as a contro l  condit ion ( e . g . ,  Neely,  1977; Becker, 1980; 
Kiger & Glass) .  The goal of  a neutra l  prime condit ion is to provide a 
basel ine  measure from which r e l a t i v e  comparisons of f a c i l i t a t i o n  and 
i n h ib i t io n  in experimental  condi t ions can be made. Therefore ,  a 
control  condi t ion should produce the least  amount of f a c i l i t a t i o n  and 
i n h i b i t i o n .  A lgarabe l ,  P i tarque,  S o ler ,  Ruiz ,  B a ix a u l i ,  and Dasi 
( 1987) have shown th a t  a row of as te r isks  produce strong in h ib i to r y  
e f fe c ts  on RTs to a ta rg e t  r e l a t i v e  to a contro l  condit ion where the 
word "neutra l"  was the ta r g e t .  The use of  a row of aster isks  as a 
neutral  condit ion is not recommended. A word such as "blank" or 
"n eutra l"  is more a ppropr ia te .
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APPENDIX 1

Experiment 1 Natura l  objec t  Stimul i
Mean Word Frequency and Length

Superordi nate Middle level Subordi natc

1. beverage soda cola
2.  arm hand f i ngers
3. food vegetable corn
h.  f a b r ic c 1oth i ng shi r t
5* veh ic le car toyota
6.  sentence word noun
7 . u n iv e r s i ty col  lege school
8 .  pol i  t i c i  an president car ter
9 . animal mamma 1 dog

10. a c t i v i t y sport tenni s
11. metal mi neral sod i urn
12. plant f 1ower rose

Mean Word Frequency 

102 207 108

Mean Word Length 

5-8  5 -9  5-0
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APPENDIX 2

Experiments 2-4 Natural  object  S t imul i  
Mean Word Frequency and Length

Superordinate Subordinate

1. beverage cola
2. food corn
3> c lo th ing shi r t
4.  v e h ic le toyota
5- sentence noun
6. u n iv e rs i ty school
7. po l i  t i c i a n car ter
8. animal dog
9. a c t i v i t y tenni s

10. metal sod i urn
11. pi ant rose

Mean Word Frequency

102 108

Mean Word Length 

7-2  5 .0
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APPENDIX 3

E x p e r i m e n t  \ - k  
T r a i t  S t i m u l i  M ean  F r e q u e n c y  a n d  L e n g t h

Undesi rab le Trai  ts Desirable  T r a i t s
Superord i nate Subordi nate Superordinate Subordinate

1. tempermental e r r a t i c 2. ta lented a r t i  s t i c
3. i n trover ted s i 1ent A. confident a ss e r t iv e
5- unhappy pess imist ic 6. extroverted t a l k a t i v e
7. unk i nd st ingy 8. competent methodical
9- naive g u l1ib le 10. wor ld ly poli  shed

11. unstable i r r  i t a b ) e 12. organized prec i se
13. i nsecure jumpy 1A. r e l i a b l e punctual

Mean Word Frequency

11.5 13.0 9*5 11.0

Mean W o rd  L e n g t h

8 .7 8 .6  7 . A 7-7
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APPENDIX h

Post-Experiment Quest ionnaire:  N a tu ra l -o b jec ts

PART A. On the fo l lowing page you w i l l  f i n d  a ser ies  o f  sentence p a i r s .  
Your task is to choose which sentence in each pair  is more meaningful,  
in other words, which makes the most sense to you.

The sentences w i l l  look l i k e  t h is :

1. (A) An apple is a type of  f r u i t .
(B) A f r u i t  is a type of apple.

In these examples, "An apple is a type of  f r u i t "  makes more sense than 
"A f r u i t  is a type of apple".

Please in d ica te  your choice by c i r c l i n g  the  (A) or (B) beside the more 
meaningful statement in each p a i r .

1. (A) A beverage is a type of  cola.
(B) A cola  is a type of  beverage.

2. (A) An arm is par t  of  a f in g e r .
(B) A f in g e r  is par t  of  an arm.

3. (A) Food is a type of  corn.
(B) Corn is a type of  food.

A. (A) A s h i r t  is a type of  c lo th in g .
(B) Cloth ing is a type of  s h i r t .

5. (A) A v e h ic le  is a type of  Toyota.
(B) A Toyota is a type of  v e h ic le .

6. (A) A noun is a par t  of  a sentence.
(B) A sentence is a p a r t  of  a noun.

7. (A) A u n iv e r s i t y  is a type of  school.
(B) A school is a type of  u n iv e r s i t y .

8. (A) Carte r  was a type of  pres ident .
(B) The president was type of  Car te r .

9- (A) An animal is a type of  dog.
(B) A dog is  a type of  animal.

10. (A) A c t i v i t y  is a type of  tennis .
(B) Tennis is a type of  a c t i v i t y .
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11. (A) Sodium is a type of  metal.  
(B) Metal  is a type o f  sodium.

12. (A) A p lant  is a type of rose.  
(B) A rose is a type of  p lan t .
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PART B. On the fo l low ing  pages are  sentences. For each sentence your
task is  to  ind ica te  your personal level  of c e r t a i n t y  th a t  the
statement
makes sense to you. Below each of the statements is a 10 po int  scale  
on
which you should in d ica te  your personal level  of  c e r t a in t y  about the
statement .  A 1 indicates  low c e r t a i n t y  and a 10 indicates high
c e r t a i n t y .

1. A beverage is a type of co la .

How c e r t a i n  are you th a t  th is  statement makes sense?
LOW CERTAINTY 1 2 3  ̂ 5 6 7 8 9 10 HIGH CERTAINTY

2. A f in g e r  is a p a r t  of an arm.

How c e r t a i n  are you th a t  th is  statement makes sense?
LOW CERTAINTY 1 2 3  ̂ 5 6 7 8 9  10 HIGH CERTAINTY

3. Food is a type of  corn.

How c e r t a i n  are you th a t  th is  statement makes sense?
LOW CERTAINTY 1 2  3 ^ 5 6  7 8 9  10 HIGH CERTAINTY

4. A s h i r t  is a type of  c lo th ing .

How c e r t a i n  are you th a t  th is  statement makes sense?
LOW CERTAINTY 1 2  3 ^ 5 6  7 8 9  10 HIGH CERTAINTY

5. A is veh ic le  is a type of Toyota .

How c e r t a i n  are you th a t  th is  statement makes sense?
LOW CERTAINTY 1 2  3 ^ 5 6  7 8 9  10 HIGH CERTAINTY

6. A noun is a type of  sentence.

How c e r t a i n  are you th a t  th is  statement makes sense?
LOW CERTAINTY 1 2  3 ^ 5 6  7 8 9  10 HIGH CERTAINTY

7. A u n iv e r s i t y  is a type of school.

How c e r t a i n  are you th a t  th is  statement makes sense?
LOW CERTAINTY 1 2  3 ^ 5 6  7 8 9  10 HIGH CERTAINTY

8. Car te r  is a type of  president.

How c e r t a i n  are  you t h a t  t h i s  s ta te m e n t  makes sense?
LOW CERTAINTY 1 2  3 5 6 7 8 9  10 HIGH CERTAINTY
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9 .  An a n i m a l  i s  a  t y p e  o f  d o g .

How c e r t a i n  a r e  y o u  t h a t  t h i s  s t a t e m e n t  m a k e s  s e n s e ?
LOW CERTAINTY 1 2 3 ^ 5 6 7 8 9  10 HIGH C E R T A IN TY

1 0 .  A c t i v i t y  i s  a  t y p e  o f  t e n n i s .

How c e r t a i n  a r e  y o u  t h a t  t h i s  s t a t e m e n t  m a k e s  s e n s e 7
LOW CERTAINTY 1 2 3 J< 5 6  7 8 9  1 0 H I G H  CER T A IN TY

1 1 .  S o d i u m  i s  a t y p e  o f  m e t a l .

How c e r t a i n  a r e  y o u  t h a t  t h i s  s t a t e m e n t  m a k e s  s e n s e ?
LOW CERTAINTY 1 2 3 ^ 5  6 7 8 9  10  HIGH CERTAINTY

1 2 .  A p l a n t  i s  a t y p e  o f  r o s e .

How c e r t a in  are you th a t  th is  statement makes sense?
LOW CERTAINTY 1 2 3 ^ 5  6  7 8 9  10 HIGH C E R T A IN TY

13* The president is  a type of  Car te r .

How c e r t a i n  a r e  y o u  t h a t  t h i s  s t a t e m e n t  m a k e s  s e n s e ?
LOW CERTAINTY 1 2 3 5  6  7 8 9  10 HIGH CER TA IN TY

H .  A s e n t e n c e  i s  p a r t  o f  a n o u n .

How c e r t a i n  a r e  y o u  t h a t  t h i s  s t a t e m e n t  m a k e s  s e n s e ?
LOW CERTAINTY 1 2 3 ^ 5 6 7 8 9  10 HIGH CERTAINTY

15- Clothing is a type of s h i r t .

How c e r t a i n  a r e  y o u  t h a t  t h i s  s t a t e m e n t  m a k e s  s e n s e ?
LOW CERTAINTY 1 2  3 ^ 5 6  7 8 9  10  HIGH C E R T A IN T Y

1 6 .  An a rm i s  a p a r t  o f  a f i n g e r .

How c e r t a in  are you tha t  th is  statement makes sense?
LOW CERTAINTY 1 2 3 ^ 5 6  7 8 9  10  HIGH C E R T A IN TY

17. Metal is a type of  sodium.

How c e r t a i n  a r e  y o u  t h a t  t h i s  s t a t e m e n t  m a k e s  s e n s e ?
LOW CERTAINTY 1 2 3 ^ 5 6 7 8 9  10  HIGH CER T A IN TY

18. Cola is a type of  beverage.

How c e r t a in  are  you t h a t  t h i s  s ta te m e n t makes sense?
LOW CERTAINTY 1 2 3 ^ 5 6 7 8 9  10 HIGH CERTAINTY
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1 9 .  C o r n  i s  a t y p e  o f  f o o d .

How c e r t a i n  a r e  y o u  t h a t  t h i s  s t a t e m e n t  m a k e s  s e n s e ?
LOW C E R T A IN TY  1 2 3 ^ 5 6  7 8 9  1 0 H I G H  C ERTAINTY

2 0 .  A T o y o t a  i s  a t y p e  o f  v e h i c l e .

How c e r t a i n  a r e  y o u  t h a t  t h i s  s t a t e m e n t  m a k e s  s e n s e ?
LOW C E R T A IN T Y  1 2  3 ^  5  6 7 8  9  10 H IGH C ER TAINTY

2 1 .  A s c h o o l  i s  a t y p e  o f  u n i v e r s i t y .

How c e r t a i n  a r e  y o u  t h a t  t h i s  s t a t e m e n t  m a k e s  s e n s e ?
LOW C E R T A IN T Y  1 2 3 ^ 5 6 7 8 9  10  H IGH CER TA IN TY

2 2 .  A d o g  i s  a t y p e  o f  a n i m a l .

How c e r t a i n  a r e  y o u  t h a t  t h i s  s t a t e m e n t  m a k e s  s e n s e ?
LOW C E R TA IN TY I 2 3 A 5 6 7 8 9 I O H I G H  CER T A IN TY

2 3 .  T e n n i s  i s  a t y p e  o f  a c t i v i t y .

How c e r t a i n  a r e  y o u  t h a t  t h i s  s t a t e m e n t  m a k e s  s e n s e ?
LOW C E R T A IN TY I 2 3 A 5 6 7 8 9 I O H J G H  C ERTAINTY

2 k .  A r o s e  i s  a t y p e  o f  p l a n t .

How c e r t a i n  a r e  y o u  t h a t  t h i s  s t a t e m e n t  m a k e s  s e n s e ?
LOW C E R T A IN T Y  1 2  3 ^ 5 6 7 8 9  10  H IGH C ERTAINTY
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APPENDIX 5

Post-Experiment Questionnaire:  T r a i t s

On the fo l low ing  page you w i l l  f in d  a ser ies  of sentence p a i rs .  Your task is 
to choose which sentence in  each p a i r  is more meaningful  — in o ther  words, 
which makes the most sense to you.

The sentences w i l l  look l i k e  th is :

1. (A) An apple is a type of f r u i t .
(B) A f r u i t  is a type of apple.

2.  (A) A v eh ic le  is a type of  c a r .
(B) A car is a type of  v e h ic le .

In these examples, "An apple is a type of  f r u i t "  makes more sense than
"A f r u i t  is a type of app le" ,  and "A car is a type of  veh ic le"  makes more
sense than "A veh ic le  is a type of  c a r " .

The above example used nouns, but the d i f fe re n ce s  in meaningfulness a lso  
occur with verbs and a d jec t iv es :

3. (A) To run is a way to s p r in t .
(B) To s p r in t  is a way to run.

k.  (A) To be d i r t y  is a way of being sta ined.
(B) To be stained is a way o f  being d i r t y .

3(B) is more meaningful than 3 (A) ,  and A (B) is more meaningful than it (A) .

F i n a l l y ,  t h i s  p r i n c ip l e  can be app l ied  to p e rs o n a l i ty  t r a i t s ,  the
ad jec t iv es  we use to descr ibe ourselves and others:

5. (A) To be w i t t y  is a way o f  being i n t e l l i g e n t .
(B) To be i n t e l l i g e n t  is a way of being w i t t y .

w> « . .

5(A) is more meaningful than 5 (B ) .

On the fo l low ing  pages you w i l l  f i n d  pa irs  of  statements conta in ing
pe rso n a l i ty  t r a i t s .  For each of the p a i rs  your task is to choose the
statement which makes the most sense to you. Please ind ica te  your choice by 
c i r c l i n g  the (A) or (B) beside the more meaningful statement in each p a i r .
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1. (A) To be
(B) To be

2. (A) To be
(B) To be

3. (A) To be
(B) To be

4. (A) To be
(B) To be

5- (A) To be
(B) To be

6. (A) To be
(B) To be

7. (A) To be
(B) To be

8. (A) To be
(B) To be

9- (A) To be
(B) To be

10. (A) To be
(B) To be

11. (A) To be
(B) To be

12. (A) To be
(B) To be

13. (A) To be
(B) To be

14. (A) To be
(B) To be

e r r a t i c  is a way of being t h e a t r i c a l ,  
th e a t r ic a l  is a way of being e r r a t i c .

a r t i s t i c  is  a way of being ta le n te d ,  
ta lented is a way of being a r t i s t i c .

in trover ted  is a way of being s i l e n t ,  
s i le n t  is a way of being in t ro v e r t e d .

confident is a way of being a s s e r t iv e ,  
asser t ive  is a way of being conf ident .

unhappy is a way of being pess im is t ic ,  
pessimist ic  is a way of being unhappy.

t a lk a t i v e  is a way of being ex t rover ted ,  
extroverted is a way of being t a l k a t i v e .

stingy is a way of being unkind,  
unkind is a way of being s t in g y .

competent is a way of being methodical ,  
methodical is a way of being competent.

g u l l ib le  is a way of being naive,  
naive is a way of being g u l l i b l e .

worldly is a way of being po l ished,  
polished is a way of being w or ld ly .

i r r i t a b l e  is  a way of being unstable,  
unstable is a way of being i r r i t a b l e .

precise is a way of being organized,  
organized is  a way of being prec ise .

insecure is  a way of being jumpy,  
jumpy is a way of being insecure.

r e l i a b le  is  a way of being punctual ,  
punctual is  a way of being r e l i a b l e .
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On the fo l lo w in g  pages you w i l l  f in d  sentences containing  
p ersona l i ty  t r a i t s .  For each sentence your task is to in d ica te  
your personal level  of  c e r t a i n t y  th a t  the statement makes sense 
to you. Below each of the statements is a 10 po int  sca le  on 
which you should ind ica te  your personal level  of  c e r t a in t y  about  
the statement.  A 1 ind ica tes  low c e r t a i n t y  and a 10 ind ica tes  high 
c e r t a in t y .

1. To be e r r a t i c  is a way of  being tempermentai.

How c e r t a in  are you th a t  t h i s  statement makes sense?
LOW CERTAINTY 1 2 3 *  5 6 7 8 9 10 HIGH CERTAINTY

2. To be a r t i s t i c  is a way of being ta le n te d .

How c e r t a in  are  you th a t  th is  statement makes sense?
LOW CERTAINTY 1 2 3 * 5 6 7 8 9  10 HIGH CERTAINTY

3. To be in t rov er ted  is a way of being s i l e n t .

How c e r t a in  are  you that  t h i s  statement makes sense?
LOW CERTAINTY 1 2 3 ^ 5 6 7 8 9  10 HIGH CERTAINTY

1». To be conf ident  is a way of being a s s e r t iv e .

How c e r ta in  are you th a t  t h i s  statement makes sense?
LOW CERTAINTY 1 2 3 1 * 5 6 7 8 9  10 HIGH CERTAINTY

5. To be unhappy is a way of being pe ss im is t ic .

How c e r t a in  are  you th a t  t h i s  statement makes sense?
LOW CERTAINTY 1 2 3  ̂ 5 6 7 8 9 10 HIGH CERTAINTY

6. To be t a l k a t i v e  is a way of being e x t ro ve r te d .

How c e r t a in  are  you th a t  t h i s  statement makes sense?
LOW CERTAINTY 1 2 3 * 5 6 7 8 9  10 HIGH CERTAINTY

7 . To be s t ingy  is a way of being unkind.

How c e r t a in  are  you th a t  t h i s  statement makes sense?
LOW CERTAINTY 1 2 3 * 5 6 7 8 9  10 HIGH CERTAINTY

8. To be competent is a way of being methodical .

How c e r t a in  a re  you t h a t  t h i s  s ta tem en t makes sense?
LOW CERTAINTY 1 2 3 * 5 6 7 8 9  10 HIGH CERTAINTY
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9. To be g u l l i b l e  is a way of being na ive.

How c e r t a i n  are you th a t  th is  statement makes sense?
LOW CERTAINTY 1 2  3 A 5 6 7 8 9 10 HIGH CERTAINTY

10. To be wor ld ly  is a way of being pol ished.

How c e r t a i n  are you th a t  th is  statement makes sense?
LOW CERTAINTY 1 2  3 A 5 6 7 8 9 10 HIGH CERTAINTY

11. To be i r r i t a b l e  is a way of being unstable.

How c e r t a i n  are you t h a t  th is  statement makes sense?
LOW CERTAINTY I 2 3 A 5 6 7 8 9 I O H I G H  CERTAINTY

12. To be precise is a way of being organized.

How c e r t a i n  are you th a t  th is  statement makes sense?
LOW CERTAINTY 1 2 3 A 5 6 7 8 9 10 .HIGH CERTAINTY

13. To be insecure is  a way of being jumpy.

How c e r t a i n  are you t h a t  th is  statement makes sense?
LOW CERTAINTY 1 2  3 ^ 5 ^ 7  8 9  10 HIGH CERTAINTY

1A. To be r e l i a b l e  is a way of being punctual .

How c e r t a i n  are you t h a t  th is  statement makes sense?
LOW CERTAINTY 1 2 3 A 5 6 7 8 9  10 HIGH CERTAINTY

15- To be tempermental is a way of being e r r a t i c .

How c e r t a i n  are you th a t  th is  statement makes sense?
LOW CERTAINTY 1 2 3 A 5 6 7 8 9 10 HIGH CERTAINTY

16. To be ta lented is a way of being a r t i s t i c .

How c e r t a i n  are you t h a t  th is  statement makes sense?
LOW CERTAINTY I 2 3 A 5 6 7 8 9 IO HIGH CERTAINTY

17. To be s i l e n t  is a way of being in t ro v e r te d .

How c e r t a i n  are you th a t  th is  statement makes sense?
LOW CERTAINTY I 2 3 A 5 6 7 8 9 I O H I G H  CERTAINTY

18. To be a ss er t ive  is a way of being c o n f id e n t .

How c e r t a i n  are  you t h a t  t h i s  s ta te m e n t  makes sense?
LOW CERTAINTY 1 2 3 ^ 5 ^ 7 8 9  10 HIGH CERTAINTY
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19- To be pessimist ic  is a way of being unhappy.

How c e r t a in  are you that  t h i s  statement makes sense?
LOW CERTAINTY 1 2 3 ^  5 6 7 8 9  10 HIGH CERTAINTY

20. To be ext rover ted  is a way of being t a l k a t i v e .

How c e r t a in  are  you tha t  t h i s  statement makes sense?
LOW CERTAINTY 1 2 3 ^ 5 6 7 8 9  10 HIGH CERTAINTY

21. To be unkind is a way o f  being s t in g y .

How c e r t a in  are  you tha t  t h i s  statement makes sense?
LOW CERTAINTY 1 2 3 1» 5 & 7 8 9  10 HIGH CERTAINTY

22. To be methodical is a way of being competent.

How c e r t a in  are you tha t  t h i s  statement makes sense?
LOW CERTAINTY 1 2 3 ^ 5 & 7 8 9 1 0 H I G H  CERTAINTY

23- To be naive is a way o f  being g u l l i b l e .

How c e r t a in  are  you tha t  t h i s  statement makes sense?
LOW CERTAINTY 1 2 3  k 5 ^ 1  8 9 10 HIGH CERTAINTY

2k.  To be pol ished is a way of being w o r ld ly .

How c e r t a in  are  you tha t  t h i s  statement makes sense?
LOW CERTAINTY 1 2 3 ^ 5 6 7 8 9  10 HIGH CERTAINTY

25 . To be unstable  is a way of being i r r i t a b l e .

How c e r t a in  are you that t h i s  statement makes sense?
LOW CERTAINTY 1 2 3 ^ 5 6 7 8 9  10 HIGH CERTAINTY

26. To be organized is a way of being precise.

How c e r t a i n  are  you that t h i s  statement makes sense?
LOW CERTAINTY 1 2 3 1 * 5 6 7 8 9  10 HIGH CERTAINTY

27 . To be jumpy is a way o f  being insecure.

How c e r t a in  are  you that  t h i s  statement makes sense?
LOW CERTAINTY 1 2 3 It 5 6 7 8 9 10 HIGH CERTAINTY

2B. To be punctual is a way of being r e l i a b l e .

How c e r t a i n  a re  you th a t  t h i s  s ta tem en t makes sense?
LOW CERTAINTY 1 2 3 4 5 6 7 8 9 10 HI GH CERTAINTY
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