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C h ap ter I

In troduction

American s c ie n t if ic  psychology has recently  been the subject of 

extensive, c r i t ic a l  examination. Many commonly held assumptions about 

the nature o f psychological investiga tion  have been so thoroughly chal

lenged th a t the f ie ld  i t s e l f  has often been characterized as in " c r is is "  

(Westland, 1978). The c r is is  not only involves the v ia b i l i t y  o f long- 

held psychological assumptions, but i t  also extends to the nature of 

s c ie n t if ic  inqu iry  i t s e l f .  C r it ic a l discussions about such a basic con

cept as causation in research and explanation (Cook & Campbell, Chapters 

1 & 2, 1979) and increasing demands th a t experiments meet new standards 

such as ecological v a lid ity  (Gibbs, 1979) have c le a rly  raised questions 

about what can be claimed as s c ie n t if ic  knowledge. Those persuaded by 

the previously held view of s c ie n t if ic  psychology have been so suspicious 

of any examination o f philosophical underpinnings of theo re tica l views, 

th a t one can not but be struck by the growing evidence tha t i t  is  pre

c ise ly  such matters of re fle c tio n  tha t are a t issue. An even cursory 

glance a t recent l ite ra tu re  reveals a growing emphasis on theoretica l
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analyses o f psychological subject matters; and im p lic it  in many o f the 

discussions is  the contention tha t psychology so needs such reth inking 

tha t i t  can not "go on as usual."

Cognitive psychology has played a central ro le  in th is  growing 

reassessment o f s c ie n t if ic  psychology and i t s  philosophical assumptions. 

The burgeoning lite ra tu re  on consciousness and cognitive processes 

(H ilgard , 1980)--subjects long excluded from American psychology's do- 

m ain--indicates tha t many American psychologists have revised what can 

be claimed as "leg itim a te " subject matter fo r  inves tiga tion . The re

search find ings o f cognitive psychologists, the in te rp re ta tion  o f th e ir  

find in gs , and the theoretica l discussions surrounding the ro le  o f cogni

tio n  in , fo r  example, theories of learning and behavior have in it ia te d a n  

e xc itin g , i f  sometimes chaotic, period in the d isc ip lin e  as a whole.

Cognitive psychologists have c r it ic iz e d  many of the assumptions 

which characterize the behaviorist tra d it io n  in American psychology, 

a tra d it io n  which, in i t s  most radical form, doggedly adheres to  the 

p rin c ip le  tha t s c ie n t if ic  explanations of behavior should exclude ap

peals to  m en ta lis tic  processes. In the sense tha t cognitive psychology 

covers te rra in s  previously unexplored by such a tra d it io n , i t  has stimu

lated general reassessments of behaviorist theories and models and de

veloped d if fe re n t assumptions about the ro le  o f cognition in behavior. 

The assumptions of both approaches frequently extend beyond the ro le  o f 

cognitive  processes themselves, however, and questioning such assump

tions leads to  more fundamental d i f f ic u lt ie s  about the nature o f re a lity  

and human behavior. The introduction of new cognitive  models and ap-

nrnarhoc Hr.ac nn + in anr) nf ii-col-F cinnal tho cko n-F a rntnnoiinn wiowi 
r   ----------- ---------------------------------- ----------------- »  • • •  — ' ■ —  “ • —  .  —  . . . . . .  “  .  —  w  u  • . . 9  . . . . . .
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o f psychological phenomena. Although the research o f cognitive  psycho

lo g is ts  might appear to have in s titu te d  new psychological conceptual 

frameworks, such a conclusion needs careful scru tiny from a more general 

perspective; namely, a metatheoretical one.

Very broadly speaking, metatheories are the most general vantage 

points from which one's subject matter is  examined. As Johnston and 

Turvey (1980) define the term, "Metatheory is  concerned w ith ju s t ify in g  

the asking o f ce rta in  kinds o f questions in a p a rtic u la r area of inqu iry 

. . . and putative answers to  those questions are presented in the form 

o f theories , hypotheses, and models" (p. 149). For example: a group 

of psychologists might state tha t they are interested only in mechan

isms. Such a claim has metatheoretical import to the extent tha t i t  

structures what is  taken as psychological re a li ty  and constrains how 

tha t re a li ty  can be investigated. Usually, the comparison and evaluation 

of competing theories compel metatheoretical analysis since the stan

dards fo r  such comparison can not be found w ith in  the theories themselves. 

C erta in ly  proponents o f a given theory can examine and in te rp re t the 

evidence o f other theories; but metatheoretical analysis does i t s  work 

when given theories mutually exclude each other on the grounds tha t fac ts  

c o n f l ic t  and conceptual frameworks d if fe r .

This d isse rta tion  w i l l  examine, from a metatheoretical perspec

t iv e , several recent developments in cognitive  psychology, especia lly 

in  the areas o f perception and memory. My general purposes are to exa

mine the treatment o f cognition in  tra d itio n a l American psychological 

theories, to  analyze the theoretica l assumptions of some aspects o f re

cent cogn itive  psychology, and to  contrast competing theories and meta-
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theories cu rren tly  developing w ith in  the area o f cognitive  psychology 

i t s e l f .  Before o u tlin in g  more s p e c if ic a lly  the d irections th is  d isser

ta tio n  w il l  take, however, I  shall describe the h is to r ic a l context from 

which cogn itive  psychology has developed and against which i t  is ,  in 

pa rt, reacting. Several key s c ie n t if ic  and philosophical issues involved 

in the most c r i t ic a l  assessments of American s c ie n t if ic  psychology are 

c lose ly tie d  to a general conceptual framework or "paradigm" (Kuhn, 1962/ 

1970)--one shared h is to r ic a lly  by a substantial community o f psycholo

g is ts . I t  is  th is  framework or model o f psychology th a t has been de

scribed as "breaking down" (Joynson, 1970). The metatheoretical frame

work which I shall employ in my extended analyses o f theore tica l and 

metatheoretical debates occurring w ith in  cogn itive  psychology can be 

best understood against an examination o f the o rig in s  o f the present 

s itu a tion  in psychology as a whole.

The Erosion of the Neobehaviorist Paradigm

Perhaps the most common approach taken in the discussion o f the 

c r is is  s itua tion  in psychology is  the app lica tion  o f Thomas Kuhn's (1962/ 

1970) concept o f a s c ie n t if ic  paradigm. Even i f  used loose ly , th is  con

cept compels a ce rta in  kind o f analys is, one which cuts across more spe

c i f i c  issues (e .g ., inferences from experimental evidence) and more gen

eral theore tica l concerns (e .g ., concepts and assumptions which d ire c t 

research). The Kuhnian perspective, applied in several key metatheore- 

t ic a l discussions on psychology (B o lles, 1975; Buss, 1979; Reese and 

Overton, 1970; Rychlak, 1977; Sampson, 1978), has been instrumental in 

id e n tify in g  theoretica l assumptions underlying psychological inqu iry
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and research. The current c r is is  areas are ine x trica b ly  t ie d  to the 

often unexamined theoretica l assumptions im p lic it  in the tra d it io n  of 

American psychological research. Thus, fo r  the purposes of th is  in tro 

duction, Kuhn's concept o f the paradigm w il l  serve as an organizational 

to o l.

Thomas Kuhn's o rig in a l use o f the term paradigm in The Structure

of S c ie n t if ic  Revolutions (1962) has been c r it ic iz e d  as ambiguous (e .g .,

Shapere, 1971). In the second ed ition  (1970), Kuhn, however, id e n tif ie s

two spec ific  meanings in his use o f the term:

On the one hand, i t  stands fo r  the en tire  conste l
la tio n  o f b e lie fs , values, techniques, and so on 
shared by the members of a given community. On 
the other, i t  denotes one so rt o f element in tha t 
co n s te lla tio n , the concrete puzzle-solutions which, 
employed as models or examples, can replace e x p li
c i t  ru les as a basis fo r  the so lu tion o f the re
maining puzzles o f normal science, (p. 173)

S c ie n t if ic  knowledge, Kuhn argues, resu lts  from the existence of competi

t iv e  paradigms and p ractica l evaluations. I t  is  not the gradual ac

cumulation of data tha t accounts fo r  breakthroughs in s c ie n t if ic  know

ledge but sweeping conceptual revo lu tions. In Kuhn's ana lys is , scien

t i f i c  revo lutions occur a t a conceptual or theore tica l leve l and not 

w ith in  the framework of a given or ex is ting  paradigm.

Using Kuhn's concept o f paradigm in the natural sciences, several 

psychologists have id e n tif ie d  a paradigm in American s c ie n t if ic  psycho

logy. Bolles (1975), fo r  example, discusses the stimulus-response (S-R) 

paradigm which "covered the psychological world l ik e  an umbrella" (p. 

253); he points to major fa ilu re s  of th is  paradigm and claims i t  is  no 

longer v iab le . Segal and Lachman (1972) id e n tify  what they term a "neo-
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behaviora l" paradigm whose strong hold on American mainstream psychology 

lasted from the 1930s to the 1960s. They claim tha t the paradigm has 

been so weakened by i ts  c r i t ic s  and competitors tha t " i t  can hardly be 

id e n t if ie d "  (p. 54). Making s im ila r but much broader h is to r ic a l argu

ments than Segal and Lachman, Rychlak (1977) traces a "formal in s t i tu 

tio n a lize d  paradigm in psychology" (p. 174) back to i t s  roots in the 

philosophy o f John Locke (see Reese and Overton, 1970, fo r  a s im ila r 

h is to r ic a l ana lys is ). Sampson (1978) bases h is id e n tif ic a tio n  o f "Para

digm I"  on the n a tu ra lis t ic  conception o f science which, he argues, has 

dominated and continues to dominate psychological research. Regardless 

o f the tenaciousness assigned to  the paradigm's hold on psychology today, 

th a t a paradigm has functioned in both senses tha t Kuhn (1970) d is t in 

guishes has been fo rc e fu lly  argued by these psychologists. Although 

d if fe r in g  ch a rac te ris tics  o f "the paradigm" are h igh ligh ted  in each of 

these accounts, they overlap s ig n if ic a n t ly  enough to ju s t i f y  the claim 

th a t the same paradigmatic framework is  being id e n tif ie d . The conste l

la t io n  o f assumptions tha t form what I shall te rm --fo ilow ing  Segal and 

Lachman—the neobehaviorist paradigm is  c lose ly  implicated in the cur

ren t c r is is .

I f  Kuhn's f i r s t  meaning o f paradigm ( i . e . ,  "the e n tire  cons te lla 

tio n  o f b e lie fs , values, techniques, and so on shared by the members 

o f a given community") is  applied to  American psychology over the past 

s ix ty  years, what one f i r s t  discovers in the discussions are "conste lla 

tio n s " o f -ism s: empiricism (atomism, and reductionism ); associationism;

log ica l pos itiv ism  and operationism; and various types o f behaviorism 

(c la s s ic a l, ra d ica l, and neo-). An extensive h is to r ic a l treatment of
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these terms is  beyond the scope of th is  discussion; however, a b r ie f  

discussion o f the philosophic doctrines w il l  i l lu s t ra te  how they have 

become connected to  dominant psychological theories.

Empiricism and Associationism

An explanation o f empiricism w il l  serve as the po int o f departure. 

An empirical claim is  one which can be ju s t if ie d  by an appeal to exper

ience. A problem, however, immediately a rises: What j[s the evidence

of experience? Although d iffe re n t th inkers have worked out answers tha t 

varied somewhat in d e ta il,  those philosophers who have come to be known 

as the "B r it is h  E m p iric is ts ," represented by such figu res as John Locke, 

David Hume, and J.S. M i l l ,  a l l  take the same general approach in answer

ing th is  question. For them, experience means tha t which can be traced 

to  i t s  o r ig in s . I t  can be reduced to  the smallest un its  or elements 

("atoms") which are simple and in va ria n t; fo r  example, un its  o f sensa

t io n . These uninterpretable basic un its  do not change; they are the 

f in a l evidence fo r  the "known" and thus are claimed to be the u ltim ate  

ind ica to rs  fo r  what is  "out th e re ," what ex is ts  apart from the knower. 

Empiricism, then, is  an epistemological theory which establishes the 

object o f experience as primary to what can be claimed as knowledge.

I t  is  based on appeals to  u ltim ate  un its  (atomism) and a reductive method 

(reductionism ). Most o f experience, though, is  not characterized by 

the p a r t ic u la r is t ic  q u a lity  o f raw sense data, so another question 

a rises: how do the un its  ( i . e . ,  simple ideas) come together and how

do they form groupings ( i . e . ,  complex ideas)?
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The general answer given to  th is  question by the B r it is h  Empiri

c is ts  was the theory o f association. Again, Locke, Hume, and M ill d i f 

fe r  in th e ir  explanations, but th e ir  aim is  the same: to discover laws

by which un its  form in to  la rge r complexes and re g u la r it ie s . A number 

o f d if fe re n t laws were put fo r th  by the B r it is h  Em piric ists. The law 

o f c o n tig u ity , fo r  instance, states tha t elements are associated (u n d if

fe re n tia l ly  connected) by simultaneous or successive existence in space 

and time. Other laws are those of s im ila r ity ,  resemblance, re p e tit io n , 

and cause and e ffe c t. As J.S. M ill says in a statement typ ica l o f th is  

kind o f account: "Our ideas spring up or e x is t in the order in which

the sensations existed of which they are copies" ( in  Humphrey, 1963, 

p. 3 ). Regardless of the sp ec ific  laws asserted, the B r it is h  Em piric ists 

describe the formation o f associations as a non-rational and mechanistic 

process. That is ,  the re la tio n  between the elements is  based on th e ir  

random, simultaneous (o r successive) occurrence. The connections simply 

occur; there is  no other explanation of th a t fa c t. The organism is  pas

sive in the process; the elements are associated or mechanically grouped 

as they are reg istered in sensory apparatus.

Associationism provided an explanation of learning which comple

mented e m p iric is t epistemology; i t  was the mechanism by which basic un its  

came together. Complex ideas can be reduced to  connections between sim

ple ideas, and the content o f these simple ideas is  u ltim a te ly  rooted 

in sense impressions. As Humphrey (1963) w rites ,

I t  may be said tha t the associational theory, 
where i t  stands by i t s  own p rin c ip le s , repre
sents a ll  mental events, simple or complex, 
as co lloca tions o f generica lly  unchanged e le 
ments resu lting  from the elementary stim ula
tion  o f trie organism, (p. 7)
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Thus, meaning is  generated in the external environment; the organism 

reg is te rs  un its  passively, and the un its  which, Locke argued, are stored 

in memory as ideas have no organizing or construing po ten tia l ( c f .

Rychlak, 1977, pp. 86-87).

The epistemological and metaphysical assumptions of empiricism

and associationism form the most general level o f the paradigm in  American

s c ie n t if ic  psychology. Reese and Overton (1970) describe how the general

leve ls  w ith in  a paradigm a ffe c t lower leve ls :

At the more general le v e ls , the concepts are 
generally less e x p lic i t ly  formulated, but 
they nonetheless necessarily determine the 
concepts a t lower le ve ls . This categorical 
determinism stretches from metaphysical and 
epistemological leve ls  "downward" through 
s c ie n t if ic  theories , to  the manner in which 
we analyze, in te rp re t, and make inferences 
from empirical evidence, (p. 117)

Thus, fo r  example, as Greeno, James, Da P o lito , and Poison (1978) and 

Jenkins (1974b) argue, u n t il the 1960s, almost a l l  psychological inves

tig a tio n s  o f complex behaviors, p a r t ic u la r ly  verbal learn ing , re lie d  

e x p lic i t ly  on the doctrine o f associa tion . Although somewhat more com

plex h is to r ic a lly  (e .g ., Robinson, 1932), associationism s ig n if ic a n t ly  

influenced behaviorism.

Hull makes a c lea r connection between associationism and American

behavioral psychology:

During the two and one-half centuries since 
the beginning o f the English association move
ment there has been a slow but f a i r ly  constant 
tendency fo r  associationism to  stress more and 
more the aspect o f physical reaction . This 
has reached i t s  log ica l l im i t  in the behavior
is t ic  psychology o f America, which, despite 
i t s  m igration to  another continent, and i ts  
general repudiation by present-day English
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psychologists, is  a genuine and p e rfe c tly  
natural evolution of English associationism.
( in  Humphrey, 1963, p. 4)

I t  is  important to  note a t the outset tha t the behavio ris t psychology 

to which Hull re fe rs  is  by no means a m onolith ic form ulation o f con

cepts and theories about human behavior. The evolution of behaviorism 

h is to r ic a lly  has been described elsewhere (see Kantor, 1968). For the 

purposes of th is  discussion, c lass ica l behaviorism w il l  be connected 

w ith the system of Watsonian behaviorism; and, adopting Segal and 

Lachman's (1972) designation, neobehaviorism w il l  re fe r to Guthrie (1952), 

Hull (1943), Skinner (1938), Spence (1957), and Tolman (1932). What 

w il l  be claimed is  th a t even given va ria tions  in the conceptual formula

tio n  of behaviorism, the doctrines o f associationism and empiricism form 

a theo re tica l framework coherent enough to  warrant i t s  status as a para

digm. This framework can be best elucidated in  the works of J.B. Watson, 

whose theore tica l form ulations influenced la te r  developments.

The assumptions in Watson's approach to  psychology are avowedly 

a sso c ia tio n is t and e m p ir ic is t. As Hull notes in the quotation c ite d  

e a r lie r ,  physical reaction is  key in  the development o f behav io ris t psy

chology along a ssoc ia tio n is t lin e s . In Watson's system, "the uncondi

tioned re fle x  takes the place o f the sensation, while the conditioned 

re fle x  and i t s  elaborations takes the place o f assoc ia tiona lly  derived 

elaborations o f the sensation" (Humphrey, 1963, p. 6 ). Thus, fundamen

ta l in  Watson's descrip tion o f psychological processes is  the stimulus 

o f sensory receptors; th is  stim ula tion produces simple re fle x  processes 

out o f which more complex processes are formed. Watson (1924) expla ins:
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n
The re la tionsh ip , th e o re tic a lly , between the 
simplest cases o f the conditioned responses 
we have studied and the more complicated, in 
tegrated, spaced, and timed habit responses we 
are considering seems to me to be qu ite  simple.
I t  is  the re la tionsh ip  apparently of part to 
whole—that is ,  the conditioned re fle x  is  the 
u n it out o f which the whole habit is  completely 
analyzed, each u n it of the habit is  a condi
tioned re fle x , (p. 157)

E x p lic it  here is  an a tom istic description ( i . e . ,  there are smallest parts

fo r  a l l  experience) and a reduction is t method ( i . e . ,  the whole can be

known only by i ts  pa rts ). The "ru le  or measuring rod ," Watson (1924)

asserts, "which the behaviorist puts in fro n t of him always is :  Can

I describe th is  b i t  o f behavior I  see in terms of ‘ stimulus and response"'

(p. 6 ). F in a lly , as Humphrey (1963) notes, the S-R u n it is  connected

through the mechanism of association (p. 4 ).

Watson's reduction of a ll psychological a c t iv ity  to the basic 

stimulus-response u n it ju s t i f ie d ,  on the basis o f an e m p iric is t ep iste 

mology, what could be claimed as psychological knowledge. The elements 

o f th is  basic u n it are observable. Thus he could dismiss from the analy

s is  o f behavior any subjective conditions of the organism. "The time 

has come," he sta tes, "when psychology must discard a ll  reference to 

consciousness" (1913, p. 163). Such a position  assumes tha t what is  

in te rna l to the organism is  what is  associated "out the re ." For Watson,

im p lic it  habits ("thought") are, l ik e  every other acqu is ition , a pro

duct o f conditioned re flexes. Psychological processes are mechanistic; 

as Watson (1924) himself asserts: "Let us t ry  to  th ink o f man as an

assembled organic machine ready to  run" (p. 216). Behavior, from th is  

view, is  governed by external s tim u li. Rychlak (1977) describes the 

type of causation necessary in Watson's system:
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I f  behavior is  a function of environmental 
(and in te rn a l) circumstances, i t  is  i t s e l f  
an e ffe c t and not a cause. I t  is  under con
tro l ra ther than c o n tro llin g , (p. 148)

Although many features o f Watson's c lass ica l behaviorism were modified 

by the neobehaviorists, his re d u c tio n is t, atom ist, and mechanist assump

tions  were retained in subsequent form ulations of behav io ris tic  psycho

logy in America.

The S c ie n tif ic  Assumptions of the Neobehaviorist Paradigm

I t  is  important to note th a t Watson does not e x p lic it ly  state 

h is  theore tica l views about psychological processes in terms o f the doc

tr in e s  o f associationism and empiricism. Rather h is concern is  with 

the kind o f knowledge claims one can advance in psychology, and here 

he appeals to  the natural sciences:

Psychology as the behav io ris t views i t  is  a 
purely ob jective  branch of natural science.
I ts  theore tica l goal is  the pred ic tion  and 
control o f behavior. (1913, p. 158)

Reacting against the mental ism of in trospective  psychologists, Watson 

sh ifted  the basis on which knowledge claims could be made; namely from 

unobservable to  observable events. The concept of conditioning had b u i l t  

in techniques which were read ily  transfe rred  in to  the experimental method 

ch a ra c te ris tic  o f the physical sciences during the early 1900s. Although 

the experimental method had already been employed in psychology before 

Watson, h is c a ll fo r  ob jective and n a tu ra lis t ic  views helped open the 

way fo r  psychological investiga tion  to  more d ire c t ly  emulate investiga

tio n  in the physical sciences. So in f lu e n tia l was Watson's view tha t
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s c ie n t if ic  psychological investiga tion  has come to  be equated with "the 

ob jective  method of experiment" (Broadbent, 1961, p. 35) and the labor

a tory te s t (Bakan, 1967). Westland (1978) sta tes,

Within psychology the r ig id  view of a 
to ta l ly  ob jective  science is  o f course ex
em plified by behaviorism and the concepts 
and a ttitu d e s  associated w ith i t .  (p. 51)

Since the time o f Watson, s c ie n t if ic  psychologists have adopted 

a p a rtic u la r set o f procedures in s truc tu ring  th e ir  laboratory in v e s ti

gations (see Kaplan, 1964; Koch, 1971). The assumptions guiding the 

implementation o f these procedures is  summarized by Rychlak (1977):

(1) antecedent Ss [s t im u li]  determine con
sequent Rs [responses] in the cause-effect 
terms o f e f f ic ie n t  ca u sa lity ; (2) experimental 
IVs [independent va riab les ] define Ss and DVs 
[dependent va riab les] define Rs; (3) fo r  a ll 
p rac tica l purposes IVs are Ss and DVs are Rs;
(4) the re la tionsh ip  between these two "v a r i
ables" [ i s ]  therefore determinate, as proven 
by the s ta t is t ic a l ly  s ig n if ic a n t evidence o f 
a predicted outcome; (5) the extent o f th is  
e ffic ie n t-cause  determination o f an antecedent- 
to-a-consequent can be expressed mathematically 
as a(n) (S-R) law or func tion ; and (6) theo
re tic a l speculations going beyond such em piri
c a lly  observed fa c ts  are unwarranted, unless 
they make d ire c t reference to  fu r th e r va ria 
bles which can be manipulated ( i . e . ,  e f f ic ie n t 
ly  caused to  vary), (p. 173)

S ig n ifica n t va ria tions  e x is t in the behavioral form ulations and methodo

log ica l procedures of the neobehaviorists (e .g ., Kantor, 1968; Kendler 

& Spence, 1976); nonetheless, common among them is  the assumption tha t 

the S-R unit--however formulated—can be iso la ted  and studied in  the 

ob jective  experiment (Gibbs, 1979; Joynson, 1970; M ishier, 1979). In 

add ition , as Rychlak's d is tin c tio n s  make c lea r, such a methodology assumes
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th a t only a ce rta in  type o f causation can enter in to  descriptions of 

behavior.

U n til recen tly , many experimental psychologists looked to the 

log ica l p o s it iv is ts  and to the p r in c ip le  o f operationism (e .g ., Stevens, 

1939), fo r  the ju s t if ic a t io n  of th e ir  epistemological and methodological 

assumptions (M ishler, 1979). "A s t r ic t  log ica l p o s it iv is t  would in s is t 

tha t the sole cogn itive  meaning of any statement is  contained in i ts  

empirical observationally ascertained consequences" (Horgan, 1976, p. 

227). The emphasis log ica l p o s it iv is ts  placed on o b je c tiv ity  in the 

d e fin it io n  o f constructs and th e ir  denial o f cognition and metaphysics 

as meaningful in the discovery of s c ie n t if ic  knowledge supported the 

e m p iric is t tenets o f the behaviorists and p a rtic u la r ly  th e ir  search fo r  

the stimulus-response u n it .  Kendler and Spence (1976) note th is  connec

tio n :

Neobehaviorists adopted stimulus-response lan
guage because i t  represented important t ra d i
tions  from which th e ir  o rie n ta tio n  emerged:
B r it is h  associationism , c lassica l conditioning 
methodology, and a methodological commitment to 
o b je c t iv ity ,  (p. 514)

The parameters o f the ob jective  experiment in psychology are, then,

c lose ly  bound in to  the paradigm being discussed.

The aim of laboratory experiments is  to  obtain knowledge about 

the ob jec tive  (usually antecedent) conditions in the experiment. A re

d u c tio n is t method is  e x p lic it  in the iso la tio n  o f the stimulus-response 

u n it . (That is ,  what constitu tes  psychological a c t iv ity  can be reduced 

to observable behavior which i t s e l f  is  reducible to  a basic u n it . )  Segal 

and Lachman (1972) state th a t the neobehaviorists "(w ith  the exception
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o f To!man) believed th a t the associative connection [between S and R] 

could, in  p r in c ip le , be measured by instruments which e ith e r recorded 

overt behavior or were hooked up to the muscles or glands" (p. 55). In 

the process o f is o la tin g  the basic u n it o f behavior, the stimulus is  

extracted, so to  speak, from i t s  environmental context and studied s in 

g u la rly . The stim ulus, simple ( i . e . ,  measurable and con tro lla b le ) and 

in v a ria n t, remains unalterable during the establishment o f an S-R u n it. 

That is ,  the subject cannot a lte r  the stimulus while processing i t ,  

e ith e r perceptually or co g n itiv e ly , since th a t would make "o b je c tive ," 

tra n s itu a tio n a l knowledge claims about psychological function ing  impos

s ib le . The subject, then, plays no causal ro le  in  the experiment and 

usually  is  assumed to  process the stimulus in  a mechanistic way. As 

Zimbardo (1969) notes, laboratory studies "have ty p ic a lly  been designed 

to  render l iv in g  organisms in to  passive subjects, who simply convert 

stimulus inputs in to  corre la ted response outputs" (pp. 237-238).

F in a lly , an assumption made in  carry ing  out ob jective  experiments 

is  th a t genera lly the ro le  o f theory should be minimized. Of a ll  o f the 

neobehaviorists, Skinner (1950) has co n tinua lly  advanced the nontheore- 

t ic a l nature o f s c ie n t if ic  analysis o f behavior. I f  functional re la 

tionships (law fu l t ie s )  between stimulus and response can be esta

b lished, then these laws can be used to  control and p red ic t behavior.

As Skinner (1956) s ta tes, "When we have achieved a p rac tica l control 

over the organism, theories o f behavior lose th e ir  po in t" (p. 231).

Those w ith in  the neobehaviorist t ra d it io n  who did set up complex and 

abstract theo re tica l frameworks (e .g ., H u ll, 1943; Spence, 1957; Tolman, 

1938) conceptualized psychological a c t iv ity  re d u c tio n is tic a lly . Spence
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(1957), fo r  example, who was influenced by both Hull and Tolman, 

stated:

We have chosen to investigate simpler pheno
mena f i r s t  because we are o f the b e lie f tha t 
progress in the formulation o f psychological 
laws and theories w il l  be more rapid in th is  
area than in the case o f more complex behavior.
We also believe tha t many o f the variables and 
laws iso la ted in the study of simpler forms of 
behavior w il l  be operative in more complex in 
stances, in te rac ting  presumably w ith the addi
tiona l fac to rs  introduced in to  these more com
plex s itua tion s . I f  such is  the case i t  would 
appear to be more e f f ic ie n t  in the long run to 
investigate  the simpler phenomena f i r s t ,  (p. 103)

The ro le  o f theory in the neobehaviorist tra d it io n , then, was relegated

to a p a rtic u la r view of s c ie n t if ic  progress; namely tha t simple b its

of behavior such as c lassica l and instrumental conditioning could be

eventually pieced together to explain complex processes.

The doctrines o f empiricism and associationism, I have argued, 

formed the theore tica l framework fo r  the neobehaviorist paradigm in 

American psychology. This framework leg itim a ted , a lb e it  sometimes im

p l i c i t l y ,  the implementation o f a p a rtic u la r s c ie n t if ic  method in psycho

logy. The determination o f methodology by such a theore tica l framework 

is  c ruc ia l in warranting paradigmatic status (Reese & Overton, 1970; 

Rychlak, 1977). Rychlak describes i t  as an in s t itu tio n a liz e d  paradigm 

which flou rished  p rim a rily  in academic centers in America (pp. 174-175). 

As stated e a r lie r ,  i t  is  the v ia b i l i t y  and e fficacy  o f th is  paradigm 

tha t is  a t the center o f the c r is is  in American psychology today. Like 

a bu ild ing  undergoing dem olition, the paradigm's foundation as well as 

the substructures i t  supports have come under assault from many d if fe r 

ent areas, both w ith in  and w ithout psychology. Although many complex
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fa c to rs  are involved in the c r it ic is m s , ny purpose w il l  be to b r ie f ly  

discuss those c r it ic is m s  th a t have im plications fo r  cogn itive  psychology.

The S c ie n t if ic  C ris is

One of the crucia l arguments leveled against the tra d itio n a l be

havioral paradigm is  tha t i t s  model o f science is  inappropriate and out

dated. That model is  generally id e n tif ie d  w ith c lassica l physics or 

the causal paradigm o f eighteenth and nineteenth century science. Herbst 

(1970), fo r  example, c r i t ic iz e s  the app lica tion  of th is  model to scien

t i f i c  psychology:

The development o f the behavioral sciences has 
been handicapped in the past by the use o f 
c lassica l physics as a s c ie n t if ic  model. C lassi
cal physics was based on laws characterized by 
inva rian t functional re la tionsh ips and constant 
parameters. In the case o f behavioral organiza
tions  ne ithe r the functional re la tionsh ip  between
variables nor parameters are necessarily invar
ian t or constant, (p. 3)

Kaplan (1964) states th a t the issue is  not tha t psychology should "stop 

try in g  to im ita te  physics. . . . What Js  ̂ important . . .  is  tha t be

havioral science should stop try in g  to  im ita te  only what a p a rticu la r

reconstruction claims physics to be" (p. 11). The construction attempted 

by the log ica l p o s it iv is ts  has generally fa ile d , " la rg e ly  because i t  

has proved e x tra o rd in a rily  d i f f i c u l t  to  state a precise and unobjection

able form ulation o f the p o s it iv is t  c r ite r io n  of cogn itive  meaning" (Horgan, 

1976, p. 227). The key methodological convention o f behaviorism, opera- 

tion ism , has been found epistem ologically indefensible (Hempel, 1951,

1954, 1966; Popper, 1963). At the same time, other philosophers o f 

science (Kuhn, 1962/1970; Lakatos & Musgrave, 1970; Polanyi, 1958) have
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stressed the subjective and theore tica l fac to rs  in the acqu is ition  of

s c ie n t if ic  knowledge. The philosophical c r it ic is m s  did not have much

e ffe c t on psychological research u n til recently . Cook and Campbell

(1979), who address these issues, conclude:

The epistemology o f causation, and o f the 
s c ie n t if ic  method more genera lly, is  a t 
present in a productive sta te  o f near chaos.
(p. 10)

Behavioral psychologists in the laboratory have been faced the 

most d ire c t ly  w ith  the im plications o f the breakdown of the "reconstruc

tio n "  o f science which they have employed. Research methods based on 

th is  model, so dominant in psychological research, have been the ta rge t 

o f extensive c r it ic is m s . Bronfenbrenner (1977) states the main d i f f i 

c u lt ie s  succ inc tly :

The emphasis on r ig o r  has led to experiments 
tha t are e legantly designed but often lim ite d  
in scope. This lim ita t io n  derives from the 
fa c t th a t many o f these experiments involve 
s itu a tions  th a t are un fa m ilia r, a r t i f i c ia l ,  
and s h o rt- liv e d , and th a t c a ll fo r  unusual be
haviors th a t are d i f f i c u l t  to generalize to 
other se ttin gs , (p. 513)

Even though the laboratory studies have had a long, p r o l i f ic  h is to ry ,

several psychologists (Finkleman, 1978; Gergen, 1973; Koch, 1971), c ite

the dearth o f any s ig n if ic a n t accumulation o f s c ie n t if ic  psychological

knowledge. Those phenomena which are investigated are often viewed

as t r iv ia l  (Gibbs, 1979). Finkleman (1978) w rite s :

Rather than illum ina te  basic processes, the 
s im p lif ic a tio n  inherent in  the experimental 
s itu a tio n  often resu lts  in  a focusing on iso
la te d , a rb it ra ry , or t r i v ia l  aspects o f the 
phenomenon ostensib ly under study, (p. 188)
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At stake is  the g e n e ra liz a b ility  of laboratory re s u lts , a problem pre

viously recognized by Meehl (1954), but the more recent and extensive 

c r it ic is m s  of laboratory research have more serious im p lica tions. As 

Westland (1978) s ta tes,

Research which abstracts from l i f e  and im
poses a rb itra ry  constra in ts may only be 
capable o f producing resu lts  which are v a lid , 
i f  a t a l l ,  fo r  the context w ith in  which they 
are obtained, and can te l l  us l i t t l e  about 
what w il l  happen in normal everyday l i f e .
(p. 18)

F in a lly , several c r i t ic s  have noted tha t laboratory research l im its  s c i

e n t i f ic  inqu iry  i t s e l f .  The kinds o f manipulations one can make in the 

laboratory are too co n s tr ic tive  (Finkleman, 1979; D. Kuhn, 1978; Sanford, 

1965), and such constra in ts  can re s u lt in the d is to rtio n  of data (Greeno 

e t a l . ,  1977; Jenkins, 1974b).

A second type o f c r it ic is m , c lose ly  connected to  the re s tr ic t io n  

inherent in the laboratory se ttin g , concerns the assumptions made about 

the subject in the experiment. The subject is  ty p ic a lly  viewed as re

a c tive ; i . e . ,  he or she must play a passive ro le  in the acqu is ition  of 

knowledge. Most research on associate learning processes has held th is  

premise (Jenkins, 1974), but Skinner (1971) has perhaps most fo rc e fu lly  

continued to  assert the re a c t iv ity  of the subject.

We can fo llo w  the path taken by physics and 
b iology by turn ing d ire c t ly  to  the re la tio n  
between behavior and the environment and ne
g lecting  supposed mediating states of mind. .
. . We do not need to t ry  to discover what 
p e rsona litie s , states of mind, fe e lin g s , 
t r a i ts  o f character, plans, purposes, in ten
tio n s , or the other prerequ is ites o f autono
mous man re a lly  are in order to get on w ith 
a s c ie n t if ic  analysis of behavior, (p. 15)
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In an interview  w ith Evans (1968), Skinner describes his account o f media-

tio n a l processes:

As a de term in is t, I must assume tha t the or
ganism is  simply mediating the re la tionsh ip  
between the forces acting upon i t  and i ts  own 
output, and these are J;he. kinds of re la tio n 
ships I'm a n x io j i s ^ ^ g f i * ^ * ^ ^ ^ ^ 2 3 )
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(1974) in d ic t the tra d it io n a l behavioral paradigm and fo rc e fu lly  argue

fo r  the ro le  o f awareness in both instrumental and classica l condition ing.

Cognitive behavior the rap is ts  have also assaulted th is  paradigm. Mahoney

(1974) exemplifies the d issa tis fac tio n  o f cognitive behaviorists when

he states the objectives o f h is  book:

We are long overdue fo r  some evolutionary 
progress in our paradigm. The mediational 
models which we shall now examine may pro
vide some adaptive conceptual mutations in
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In an interview  w ith Evans (1968), Skinner describes his account o f media

tio na l processes:

As a determ in ist, I must assume tha t the o r
ganism is  simply mediating the re la tionsh ip  
between the forces acting upon i t  and i ts  own 
output, and these are the kinds of re la t io n 
ships I'm anxious to  formulate, (p. 23)

A group o f psychologists w ith in  the behavio ris t camp--commonly referred

to as cogn itive  behaviorists--has recently begun to challenge th is  non-

mediational model o f the neobehaviorist approach.

The C o g n itiv is t Challenge

Cognitive behav io ris ts ' d issa tis fac tio n  w ith a nonmediational 

model of behavior can be traced, in p a rt, to the studies o f De Nike 

(1964); Dulany (1962); Spielberger e t a l . (1963); and, more recently ,

Page (1972). One of the key conclusions Spielberger and De Nike (1966) 

draw from th e ir  studies is  tha t the " im p lic it  re jec tion  o f awareness as 

a concept has had serious methodological consequences which have re

tarded the convergence of empirical find ings and the development o f ade

quate theory" (p. 323). More recently , taking up the challenge to de

velop adequate behavior theory, Bandura (1969, Chapter 9) and Brewer 

(1974) in d ic t the tra d it io n a l behavioral paradigm and fo rc e fu lly  argue 

fo r  the ro le  o f awareness in both instrumental and c lass ica l conditioning. 

Cognitive behavior therap is ts  have also assaulted th is  paradigm. Mahoney 

(1974) exemplifies the d issa tis fac tio n  o f cogn itive  behaviorists when 

he states the objectives o f h is book:

We are long overdue fo r  some evolutionary 
progress in our paradigm. The mediational 
models which we shall now examine may pro
vide some adaptive conceptual mutations in
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our understanding o f complex human be
havior. (p. 49)

S im ila r ly , Lazarus (1977, 1979) has stressed the s ig n if ic a n t ro le  cogni

tio n  plays in behavior.

The cognitive  behaviorists have been avid in th e ir  attack on the 

nonmediational part of the neobehavioristic paradigm, but Mahoney's 

(1974) hope fo r  "evo lu tionary" change in the paradigm may not be possible. 

Using Kuhn's ana lys is, s ig n if ic a n t conceptual changes cannot be made 

in the paradigm w ithout the to ta l metatheoretical framework being a l

tered (see Rychlak, 1977, p. 217, fo r  a c r i t ic a l  analysis o f Mahoney's 

p o s itio n ). Although th is  would warrant a fu l le r  treatment than is  pos

s ib le  here, the cogn itive  processes id e n tif ie d  by cognitive  behaviorists 

are often not s u ff ic ie n t ly  exp lica ted. Bandura (1977), fo r  example, 

places s ig n if ic a n t theore tica l emphasis on symbolic processes in be

havior, ye t does not discuss the nature or scope o f such "processing."

The s h if t  occurring w ith in  behavio ris t psychology i t s e l f  is  symptomatic 

of changes occurring in other areas o f psychology, and research in cog

n it iv e  psychology has continued to stim ulate th is  general re th ink ing .

During the la s t  twenty years, cognitive  psychology has atta ined 

status as a separate area o f study w ith in  psychology; and formulations 

o f cogn itive  processes have increasingly influenced other areas of re

search. In p a r tic u la r , information-processing approaches have provided 

conceptual frameworks which attempt to  explain complex human behavior 

(Garner, 1962). Although several behaviorists addressed complex cogni

t iv e  function ing (Kendler & Kendler, 1962, 1968; Maltzman, 1955; Osgood, 

1953), the growth in  research in cognitive  processes since the la te  1960s
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has led many psychologists away from the nonmediational assumption of 

the neobehaviorist paradigm. As many cogn itive  psychologists have noted, 

the computer provided a "leg itim a te " tool fo r  the study o f cognitive  

processes (c f.  Haber, 1974; Shaw & Bransford, 1977). As Neisser (1976) 

puts i t :  "The coming of the computer provided a much-needed reassurance

th a t cogn itive  processes were re a l; tha t they could be studied and per

haps understood" (p. 6).

Influenced by information theory, a branch o f communication s c i

ences, and by computer science, information-processing approaches attempt 

to  describe the in te rna l flow  o f inform ation; i . e . ,  how mental operations 

order b its  o f information sequentia lly  (see Haber, 1974, fo r  an excel

le n t account o f the o rig ins  and development o f information processing). 

Such approaches are based on an analogy to  a d ig ita l computer. Since 

information-processing assumptions w il l  be discussed in more de ta il in 

subsequent chapters, I shall only b r ie f ly  characterize the general na

tu re  o f th is  approach to  the study o f cogn ition . Taken from visual per

ception l ite ra tu re ,  Figure 1 exem plifies the type o f flow  chart tha t ac

companies most information-processing theories.

ConsciousnessRetinal image Still more 
processing

More
processingProcessing

Storage

Figure 1. The in te rna l information-processing model o f 
perception. (From Neisser, 1976, p. 17)
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Sensory stim ulation forms some kind of u n it; in th is  case, the re tin a l 

image which then undergoes sequential mental processing. Information 

previously acquired and stored acts upon the incoming sensory input u n til 

i t  f in a l ly  emerges in consciousness as meaningful. Such models of pro

cessing ty p ic a lly  involve data-driven, bottom-up analysis o f sensory 

phenomena (Norman, 1979).

Information-processing models, such as the one i llu s tra te d  above, 

c a ll in to  question the nonmediational emphasis of behaviorism. Behavior

is ts  such as Skinner never pose questions about what happens to the stim

ulus a fte r  i t  once enters the organism and how the input is  changed and 

stored because these involve hypothetical constructs which Skinner, in 

p a r tic u la r , wishes to avoid. In Cognitive Psychology (1967), the f i r s t  

f u l l  exp lica tion  of the information-processing approach to the study 

o f cogn ition , Neisser observes tha t a generation ago “a book l ik e  th is  

one would have needed a t leas t a chapter o f self-defense against the 

behav io ris t p os ition " (p. 5); in contrast, he b r ie f ly  dismisses the in 

adequacy o f behaviorism in accounting fo r  in terna l events. Thus, early 

on in  the in troduction of information processing, cognitive psychology 

set i t s e l f  up against the behavio ris t paradigm as i f  i t  were an a lte r 

native paradigm. The clash w ith behaviorism notwithstanding, cognitive  

psychology has not re a lly  produced an a lte rna tive  "paradigm"; rather 

the theore tica l e ffo r ts  in cognitive  psychology have tended to explain 

only iso la ted  phenomena. Hundreds o f m iniature theories and models have 

developed in specialized areas such as memory (N ilsson, 1979). In 1973, 

fo r  example, Newell counted 59 d iffe re n t experimental paradigms current
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in the research lite ra tu re . As a re s u lt o f such experimental d iv e rs ity , 

theore tica l analysis has been sketchy and fragmented.

The perceived demise o f the neobehaviorist paradigm and the rise  

of a plethora o f m iniature theories and models about various cognitive 

processes have contributed to the fee ling  tha t psychology is  a d r i f t  and 

in c r is is .  In 1972, Segal and Lachman suggested tha t although several 

key assumptions w ith in  the neobehaviorist paradigm had sh ifte d , no a lte r 

native conceptual framework could be id e n tif ie d . Since tha t time, how

ever, a number of psychologists have advanced new paradigms fo r  psycho

logy as a whole (e .g ., Buss, 1979; R iegal, 1979; Rychlak, 1977); and 

w ith in  the f ie ld  o f cognitive  psychology, established researchers have 

openly been exploring a number o f theoretica l and metatheoretical a lte r 

natives (Gibson, 1979; Jenkins, 1974b; Neisser, 1976, 1982; Weimer,

1979). Weimer (1979), fo r  example, argues tha t much in  contemporary 

cognitive  psychology does not represent a radical departure from the 

e m p iric is t and a ssoc ia tion is t foundations of behaviorism: "A 'cogni

t iv e ' psychology tha t makes . . . changes w ithout repudiating the con

ceptual framework underlying behaviorism (and i t s  predecessors) is  no 

more adequate than behaviorism" (p. 268). In the search fo r  a more com

prehensive framework from which to analyze s h if ts  in contemporary psy

chology, several psychologists (Jenkins, 1974b; Reese & Overton, 1970; 

Sarbin, 1977) have turned to  Stephen Pepper's World Hypotheses (1942/ 

1961) as both a tool to  c la r i fy  problems being raised in the f ie ld  and 

a source fo r  assessing a lte rn a tive  metatheories (see Tyle r, 1981, fo r  

a b r ie f  review of the increasing influence of Pepper's work in psycho

logy).
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Pepper's World Hypotheses is  a theory o f m etatheoretica l, o r 

metaphysical, systems; and in  i t ,  Pepper traces the o rig in s  and de

scribes the theoretica l s truc tu re  o f four world hypotheses which he 

claims are about equally adequate and leg itim a te . Because o f the de

ta ile d  analysis o f philosophical perspectives i t  provides and because 

i t  c le a r ly  delineates the im plications of choosing p a rtic u la r world 

views, I shall employ Pepper's study as a guide in laying out theore

t ic a l assumptions in cogn itive  psychology. The second chapter o f th is  

d isse rta tion  w il l  o u tlin e  f a i r ly  extensively the features o f h is theory; 

fo r  present purposes I shall suggest tha t mechanism is  the world view 

which provides the metatheoretical assumptions informing the neobe

h a v io ris t paradigm described in th is  in troduction  (Jenkins, 1974b; Reese 

& Overton, 1970). Of the other world views, contextual ism has gained 

the a tten tion  o f several psychologists seeking an a lte rn a tive  world view 

to  mechanism; and in the f ie ld  o f cognitive  psychology, Jenkins (1974b) 

has fo rc e fu lly  espoused contextual ism as a f r u i t f u l  world view fo r  un

derstanding psychological processes.

N|y spec ific  purpose in  th is  d isse rta tion  w i l l  be to examine con- 

textualism  as a f r u i t f u l  world view fo r  cogn itive  psychology. Given 

the skepticism toward mechanism as providing (even eventually) to ta l ly  

adequate explanations o f cognitive  processes and given the trend toward 

the p ro lite ra tio n  o f m in i-theo ries , the assessment o f a con tex tua lis t 

view o f cognitive  processes seems warranted. C erta in ly , cognitive  psy

cholog ists can not embrace contextual ism ju s t because i t  _is_ an a lte r 

native to  mechanism. On the other hand, i f  contextual ism is  a viab le

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

26

world view w ith considerable theore tica l and empirical explanatory 

power, i t  would provide a framework fo r  in te rp re ting  past research 

find ings  and guiding fu tu re  research.

My discussion o f the theore tica l and metatheoretical issues being 

raised in cognitive  psychology w il l  focus on perception and memory, two 

f ie ld s  tha t have h is to r ic a lly  developed f a i r ly  independent bodies of 

lite ra tu re  in psychology. As Neisser (1976) points out, "Perceiving 

is  the basic cogn itive  a c t iv ity  out o f which a ll  others must emerge"

(p. 9 ); moreover, any given theory of perception has im plications fo r  

what can be claimed about memory. Thus an exploration o f these two areas 

w il l  serve to o u tlin e  some o f the basic problems in contemporary psycho

logy and to  exemplify the d ifferences fo r  psychology o f holding a lte r 

native metatheoretical world views.

My method in  both chapters w il l  be to  trace the mechanistic as

sumptions which have h is to r ic a lly  dominated each area of study and then 

present experimental and theo re tica l evidence tha t suggests the develop

ment o f con tex tua lis t assumptions. Although employment o f Pepper'stheory 

has not been extensive in  the f ie ld  o f perception, many o f the develop

ments in  the f ie ld  and, p a r t ic u la r ly ,  the recent debate between Fodor 

and Pylyshyn (1981) and Turvey, Shaw, Reed, and Mace (1981) read ily  lend 

themselves to an exp lica tion  in lin e  w ith Pepper's framework. Jenkins 

(1974b) has ca lled  fo r  a con te x tu a lis t world view in the f ie ld  o f memory; 

h is evidence, along w ith other psycho log is ts ', suggests contextual ism 

has come to be seen as an a lte rn a tive  to mechanism. In my concluding 

chapter, I shall extend my analysis o f the f ie ld s  of perception and me

mory to the f ie ld  o f problem so lv ing. Such an extension w il l  i l lu s t ra te
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how the basic philosophical assumptions* one holds about perception and 

memory influence more general cogn itive  function ing .

Cognitive psychology has departed from several o f the assump

tions which characterize the neobehaviorist paradigm, and such a depar

ture  has contributed to  a general re th inking  o f psychological assump

tions  and s c ie n t if ic  in q u iry . Whether or not i t  has developed a viable 

metatheoretical a lte rn a tiv e , however, remains open to question. By ap

p ly ing  Pepper's theory o f metaphysical systems to the f ie ld  of cogni

t iv e  psychology, I hope to  be able to  suggest the far-reaching im plica

tions  o f espousing an a lte rn a tiv e  world view and to put in  perspective 

some o f the issues causing, what appears to  many to be, theoretica l and 

epistemological chaos.
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Chapter I I

Pepper's Theory of Metaphysical Systems

In the f i r s t  chapter, I pointed to  the cohesiveness of several 

epistemological assumptions found h is to r ic a lly  in American s c ie n t if ic  

psychology and designated them a neobehaviorist paradigm. Such a desig

nation is  e fficac ious as a tool fo r  understanding and analyzing current 

re-evaluations o f psychology, re-evaluations which have addressed issues 

such as the ro le  o f theory in  psychology and the status and in te rp re ta 

tio n  o f psychological data. The growing body o f l ite ra tu re  in  cognitive 

psychology has been a con tribu ting  fa c to r in th is  reassessment; more 

often than not, research on cognitive  processes has ca lled  in to  question

assumptions and views which underlie  the neobehaviorist paradigm. Those

psychologists concerned with the kind o f theoretica l framework most ap

propria te  fo r  research on cognition have been engaged in stim ula ting  

metatheoretical exp lorations, as evidenced in volumes edited by Nilsson 

(1979), Shaw and Bransford (1977) and Weimer and Palermo (1974). In

creasingly in f lu e n tia l as a basis fo r  developing psychological theory 

(T y le r, 1981), Stephen Pepper's World Hypotheses (1942/1961) has pro

vided the philosophical framework fo r  several discussions, not only in 

cognitive  psychology (Jenkins, 1974b) but also in other areas o f psycho-

lnnw a e  i . i o l  1 f  v h i n  1 Q 7 7 -  P o o c o  Z  Duo Y ' + n n  1 Q 7 0 1* \  . . . . . . .  • -  ■ - 3 . . . . . .  - s . . , ,  ■ ~ ■ -  /  -
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The general purpose of th is  chapter is  to exp licate the meta

physical system in Pepper's World Hypotheses. The issues discussed w il l  

lay the theoretica l foundation on which subsequent discussions of cogni

t iv e  processes w il l  res t. Pepper's major undertaking in World Hypotheses 

was the systematic, unbiased c la r if ic a t io n  o f fou r world hypotheses ( i . e . ,  

general metaphysical claims about the nature o f rea lity )--fo rm ism , me

chanism, contextual ism, and organicism—a ll of which, he claimed, have 

high cognitive  value. The chapters on ind iv idua l world hypotheses have 

been the focal point of most psychologists who have applied Pepper's 

system to  psychology. Indeed, a careful exp lica tion  o f his chapter on 

contextual ism is  an important goal o f th is  chapter, since i t  is  the world 

hypothesis tha t has been advocated by Jenkins fo r  cognitive  psychology. 

Throughout World Hypotheses, however, Pepper contends tha t a l l  fou r world 

hypotheses are approximately equally adequate and leg itim a te . I f  one 

adheres to  h is p rin c ip le  o f "to lerance" in the metaphysical arena, then 

a sp e c ific  world hypothesis cannot be presented, a p r io r i ,  as superior 

fo r  cogn itive  psychology. Thus any discussion of contextual ism w il l  

necessitate discussion o f the other three world hypotheses. Throughout 

th is  d isse rta tio n , however, I shall argue tha t contextual ism does o ffe r  

the best a lte rna tive  to mechanism fo r  the in te rp re ta tio n  of present psy

chological research.

In addition to understanding the other world hypotheses, there 

are other grounds fo r  what w il l  be a f a i r ly  extensive discussion of 

Pepper's general theory. The legitim acy o f the spec ific  world hypotheses 

depends upon a series o f arguments Pepper makes about the nature o f ev i

dence. As Pepper (1356) states,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

30

[World Hypotheses]  is  a study o f the sources, 
nature, and organization o f evidence, and of 
the best hypotheses a t present ava ilab le  as to 
what th is  evidence is  about or as to how i t  is  
in te rre la te d , (p. 3)

I have spoken to  the a n ti- th e o re tica l (anti-m etaphysical) position  of 

psychologists in the behavio ris t t ra d it io n . Since applying Pepper's 

system to psychology necessitates accepting the cognitive  value o f meta

physics, a recap itu la tion  o f h is theory o f the nature o f evidence becomes 

a c r i t ic a l  f i r s t  step toward understanding the world hypotheses. Why 

should psychologists turn to an e x p lic i t ly  metaphysical system such as 

Pepper's in  the f i r s t  place?

Generally, Pepper's presentation o f various stances toward the 

cogn itive  value of metaphysical endeavors c la r i f ie s  many of the issues 

which have arisen in psychology recently . Although some of h is  examples 

in World Hypotheses have become outdated, h is  analyses o f epistemological 

issues speak d ire c t ly  to  the s itu a tio n  in which many cognitive  psycholo

g is ts  have found themselves. Behaviorists turned metaphysics in to  a 

specter; i t  became synonomous w ith  a non-em pirica l, n o n -sc ie n tific  enter

p rise . Pepper claims h is theory o f philosophic systems is  empirical 

in the sense tha t i t  is  grounded in experience, though not in the nar

rower sense o f the term empirical as i t  came to  be used by the B r it is h  

E m p iric is ts ; hence h is system cannot be dismissed on th is  ground. Ad

d it io n a lly ,  Pepper's system confirms the high status psychologists have 

placed on empirical data; however, the narrower view o f what constitu tes 

empirical knowledge, a view psychologists adopted from the log ica l po

s i t iv is t s ,  Pepper re jec ts  as i l le g it im a te .  Î y approach, then, in d is 
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cussing the e a r lie r  sections o f World Hypotheses, w il l  be to focus on 

the background necessary fo r  understanding contextual ism and the other 

world hypotheses; whenever appropriate, I shall also connect Pepper's 

epistemclogical analyses to American psychology and the c r is is  in which 

i t  finds  i t s e l f  today.

The Philosophical Basis of Pepper1s Four World Hypotheses

Pepper begins World Hypotheses w ith an investiga tion  in to  the 

claims o f skepticism and dogmatism and re jec ts  them both. The u tte r  

skeptic , "he who doubts a ll th in gs ," can only, in the f in a l analys is, 

remain s i le n t;  once the skeptic attempts to explain h im self, i t  can be 

shown, by im p lica tion , tha t the explanation involves a theory about the 

nature o f the world and tha t must be considered along w ith other theo

r ie s . In add ition , by h is own assumptions, the skeptic must u tte r ly  

doubt what he says. Of course, the skeptic can hold h is position  dog

m a tica lly , but then the skeptic becomes a dogmatist. Like the posi

tio n  o f skepticism, Pepper claims dogmatism holds no cogn itive  value.

The dogmatist, "the d ic ta to r o f cogn itio n ," is  "one whose b e lie f exceeds 

h is cogn itive  grounds fo r  b e lie f"  (p. 11). Whether i t  be dogmatic ap

peals to  se lf-ev iden t p rin c ip les  or to  the immediate c e rta in ty  o f fa c t,  

the fa ilu re  of these appeals stems from th e ir  unrelatedness to the e v i

dence. As A.E. Burt (1943) summarized Pepper's p os ition ,

I f  a p rin c ip le  is  e v id e n tia lly  sound i t  can 
prove i t s e l f  to be so whether or no anybody 
claims selfevidence fo r  i t ;  i f  a fa c t is  a 
fa c t i t  w il l  stubbornly render i t s e l f  coer
cive whether or no anybody asserts tha t i t  is  
immediately ce rta in , (p. 591)
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Pepper concludes tha t "the security of cognition . . . rests on the ev i

dence i t s e l f  and on i t s  convergence toward b e lie f,  not on an in te n s ity  

o f b e lie f in  excess o f the actual cognitive value o f the evidence"

(p. 318).

A fte r denying the claims o f the skeptic and dogmatist, Pepper 

argues fo r  p a rtia l skepticism: no fa c t is  indubitable and no p rin c ip le

se lf-e v id e n t. Knowledge, fo r  Pepper, is  rooted in common sense or what 

he terms dubitanda; from i t s  common sense base, knowledge is  refined 

h ie ra rch ica lly  (up through the most refined evidence o f theo ries). Since 

"every item o f common sense is  h igh ly dubitable and subject to  c r it ic is m  

and generally g rea tly  a lte red by cognitive refinement" (p. 320), some 

means o f reducing doubt and re fin in g  knowledge must be achieved. For 

Pepper, the means are through corroboration; s p e c if ic a lly  "m u ltip lica 

tiv e  co rrobora tion," which "consists in a tte s tin g  to  the re p e tit io n  of 

the 'id e n t ic a l ' item of evidence in many d iffe re n t instances" (p. 320) 

and "s truc tu ra l corroboration," which "consists in the convergence o f 

q u a lita t iv e ly  d if fe re n t items o f evidence in support o f a single item"

(p. 321).

M u lt ip lic a tiv e  corroboration, which produces data, characterizes 

the method used in the empirical sciences. The most re fined empirical 

data "consist o f po in ter readings and corre la tions o f po in ter readings" 

(p. 52). S tructura l corroboration, which produces danda, "requires a 

theory and hypothesis fo r  the connection of the various items of ev i

dence and what is  said to be corroborated here by the convergence of 

evidence is  not so much the evidence i t s e l f  as the theory which connects
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i t  together" (p. 321). Danda re fe r to  fac ts  as they become intertw ined 

in to  the to ta l s tructu re  o f a given theory; and, conversely, they are 

fac ts  th a t ought to be given i f  a theory is  true . C r it ic a l evidence 

in the f ie ld  o f metaphysics depends on s truc tu ra l corroboration fo r  i t s  

leg itim acy; a metaphysical theory attempts to account fo r  and be sup

ported by a ll  re levant fa c ts . Theories in astronomy and quantum mechan

ics gained th e ir  v a lid ity  through s truc tu ra l corroboration. The 

accrual o f evidence through e ith e r method of corroboration reduces un

c e rta in ty  and doubt. Observation is  involved in m u lt ip lic a tiv e  corro

boration ; hypothesis in s truc tu ra l corroboration. Both types o f corro

boration d if fe r  in procedure and produce d is t in c t  types o f evidence, 

but both, in Pepper's view, have value and legitim acy.

Pepper's claim about the legitim acy o f s truc tu ra l corroboration 

brings him in to  c o n f l ic t  w ith  log ica l positiv ism  (and those behavioral 

psychologists who re lie d  on th a t p o s itio n ). The p o s it iv is t  denies the 

leg itim acy of s truc tu ra l corroboration and thus, the value of metaphy

s ics , so Pepper gives considerable a tten tion  to the position  and his 

re fu ta tio n  o f i t .  He states,

The de fin ing mark o f a p o s it iv is t  is  h is 
bias fo r  re fined data, or a t lea s t fo r  
data—tha t is ,  fo r  the p rin c ip le  o f m u lti
p lic a tiv e  corroboration [ i . e . ,  corrobora
tio n  o f man w ith man, as in readings o f a 
measuring instrum ent]. He tends to d is 
parage the p rin c ip le  o f s truc tu ra l corrobor
a tion [ i . e . ,  the corroboration o f fa c t w ith 
fa c t]  and reduce i t  rather p laus ib ly  to 
log ica l system, (p. 61).
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This d e fin it io n  c lose ly  p a ra lle ls  how s t r ic t  behaviorists have often 

defined themselves. The bias fo r  products o f m u lt ip lic a tiv e  corrobor

a tion have led p o s it iv is ts  (and s t r ic t  behaviorists) to  eschew meta

physics.

For [the  log ica l p o s it iv is t ] ,  metaphysics is  
mythology. I t  may have some aesthe tic , emo
t io n a l,  or sentimental value, but no cognitive 
value, or a t the most very l i t t l e .  (Pepper,
P- 62)

C erta in ly the kind of evidence tha t constitu tes knowledge varies from 

one p o s it iv is t  to another, but generally the p o s it iv is t  ignores o r, in 

the s tr ic te s t  case, disparages s truc tu ra l corroboration.

M u lt ip lic a tiv e  corroboration has, especia lly in the physical s c i

ences, gained p a rtic u la r ly  high status methodologically because i t  pro

duces very re lia b le  and thus cred ib le  evidence. The p o s it iv is t  program 

argues tha t precise physical measurements can be gathered and th e ir  re

la tio n s  observed. Within the p o s it iv is t  framework, refined data are 

taken as inva ria n t and as such, id e a lly  become impervious to in te rp re 

ta tio n . Because they are also based on m u lt ip lic a tiv e  corroboration, 

log ica l data are the second kind of re fined data accepted by the p o s it i

v is t .  This type o f data gains i t s  v a lid ity  through the establishment 

o f log ica l or mathematical tra n s itio n s  which can be followed and agreed

to by a l l .  The p o s it iv is t  theory o f knowledge combines both empirical

and log ica l data. As Pepper sta tes,

I t  is  the conception o f knowledge as a deductive 
system validated throughout by log ica l data and
re fe rr in g  to  the empirical data, which are there
by transparently and completely organized, (p.
60)
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The s t r ic t  p o s it iv is t  argues tha t "a ll knowledge can a tta in  tha t form"

(p. 61).

Pepper's mostly a h is to rica l account o f pos itiv ism  close ly par

a l le ls  the descrip tion  of c lassica l behaviorism (e .g ., Watson) and, in 

varying degrees, neobehaviorism outlined in the f i r s t  chapter. In be

haviorism the cogn itive  drive  toward precision and fo r  completely in 

va ria n t evidence led psychologists to re ly , almost exc lus ive ly , on the 

method of m u lt ip lic a t iv e  corroboration and on the control o f external 

cond itions. The stimulus has, h is to r ic a l ly ,  functioned pre-emptively 

in American psychological experiments (c f.  Shimp, 1976); in  the S-R ver

sion o f c lass ica l behaviorism, s tim u li completely determined behavior.

Any psychologist who claims tha t only empirical and log ica l data, ascer

tained through m u lt ip lic a t iv e  corroboration, co n s titu te  knowledge would 

f i t  Pepper's d e fin it io n  o f a s t r ic t  p o s it iv is t ;  th is  position  would also 

represent the neobehaviorist paradigm in i t s  purest form. The p o s it i

v is t  theory has worked remarkably well in some f ie ld s ;  and, as Pepper 

notes, the evidence o f m u lt ip lic a tiv e  corroboration has high cognitive  

value. Why not dispense a ltogether w ith s truc tu ra l corroboration as the 

s t r ic t  p o s it iv is t  does? "Shouldn't we staunchly m ainta in ," Pepper asks,

"th a t the only leg itim a te  method o f cognitive  refinement is  in the

d ire c tio n  of re fined data?" (p. 62)

Pepper's whole investiga tion  in World Hypotheses stands as a nega

tiv e  response to  the assertion tha t the evidence of m u lt ip lic a t iv e  cor

roboration is  the only leg itim a te  type o f knowledge. He o ffe rs , however, 

two sp e c ific  c r it ic is m s  of positiv ism  which I shall recount as they have

d ire c t im p!ications fo r  cognitive  psychology. For example, much of the
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evidence in  the f ie ld  o f cogn itive  psychology cannot be d ire c t ly  trans

lated in to  purely observational terms, and thus many cogn itive  psycho

lo g is ts  have re lie d  on the products o f s tru c tu ra l corroboration. The 

study o f cogn itive  processes through the computer has played an impor

tan t ro le  in cogn itive  psychology because the processing can be in v e s ti

gated through m u lt ip lic a t iv e  corroboration, but any analogies of compu

te r processing to  cogn itive  processing are the product o f s truc tu ra l 

corroboration. Thus, fo r  cognitive  psychology, m u lt ip lic a tiv e  corrobor

a tion  w il l  not serve alone.

In h is f i r s t  c r it ic is m  of the s t r ic t  p o s it iv is t ,  Pepper notes 

th a t the f ie ld s  in  which one can re ly  so le ly  on re fined data are lim ite d  

to ce rta in  ones; namely, physics and chemistry. Even in these f ie ld s ,  

"the more c a re fu lly  we study the nature of the development of re fined 

data the less convinced we become o f th e ir  adequacy to absorb a ll  e v i

dence" (p. 63). Recent philosophy o f science, i t  is  important to  note, 

would support Pepper's claim  (Polanyi, 1968; Lakatos & Musgrave, 1970); 

Kuhn's (1962/1970) concept o f paradigm in s is ts  on the primacy o f s truc

tu ra l corroboration in inve s tig a tio n . (Indeed these philosophers argue 

"bare data" are a n\yth.) The main problem l ie s  in the fa c t th a t refined 

data alone lack s ign ificance ; there is  a l im ita t io n  to or thinness of 

re fined data when "[th e y ] t r y  to carry on cognition alone" (Pepper, p. 

64). The recent c r it ic is m s  tha t h is to r ic a l ly  experimental psychology 

has not produced a s ig n if ic a n t body o f s c ie n t if ic  knowledge (Koch, 1971; 

Finkleman, 1978) and th a t experiments have often been lim ite d  in scope 

(Bronfenbrenner, 1977; Gibbs, 1979) touch upon Pepper's po int about 

re fined data lacking s ign ificance in and o f themselves. An example from
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psychology of the d if f ic u lt y  o f working with re fined data might be tte r 

i l lu s t ra te  the problem.

B.F. Skinner has been vociferous in his denial o f the value of 

theory (and thus the evidence o f s tructu ra l corroboration) in psycholo

g ical inves tiga tion . He claims, fo r  example, tha t "a smooth curve show

ing change in p ro b a b ility  o f a response as a function o f a contro lled  

variable is  a fa c t in the bag, and there is  no need to worry about i t  

as one goes in search of others" (1969, p. 84). Noble's c r it ic is m  of 

Skinner's assertion h igh ligh ts  Pepper's argument tha t re fined data are 

hard pressed to absorb a ll evidence. Noble (1976) sta tes:

The p ic tu re  of a Grand A n ti-th e o re tic ia n  in 
action evoked by th is  passage may be comforting 
to radical em p iric is ts , but i t  does not take 
account o f the h igh ly abstract nature o f func
tiona l re la tionsh ips obtained in  psychology 
labora to ries. A discovery tha t R=f(S) is ,  from 
my po in t o f view, no mere " fa c t ."  I t  is  con
siderably more general than a percept because 
several concepts are being in te rre la te d  in a 
proposition invo lving the q u an tita tive  depen
dency o f R upon S in a "causal" se tting . I f  
nothing else, a consideration o f the unexamined 
instances of R=f(S) render th is  so-called "fa c t 
in the bag" a fra nk ly  hypothetical statement.
(pp. 302-303)

Whether one agrees w ith the spec ific  c r it ic is m  o f Skinner or not, Pepper's 

po int is  well taken: re s tr ic t in g  cognition to  items tha t are c lea r,

d is t in c t ,  and simple ( i . e . ,  percepts) is  extremely d i f f i c u l t .  I f  one 

agrees w ith Noble, then in Skinner's account o f functional re la tionsh ips , 

re fined data play a secondary ro le  to  tha t o f hypotheses.

The second c r it ic is m  Pepper makes involves d is tin c tio n s  among 

und ic ta to ria l and d ic ta to r ia l p o s it iv is ts ,  and the la t te r  he divides 

in to  dogmatic and undogmatic p o s it iv is ts . The u n d ic ta to ria l p o s it iv is t

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

38

holds re fined data in high regard but does not judge other types of ev i

dence. Such persons ty p ify  the c lass ica l ideal o f experimental scien

t is t s  although Pepper acknowledges tha t such a view often breaks down 

in p rac tice . "Most o f them appear more or less consciously to  hold ra th 

er extensive theories about th e ir  data--so extensive, indeed as, im p li

c i t l y  to  involve danda" (p. 64). Unlike the und ic ta to ria l p o s it iv is t  

whose " in te re s t"  is  refinement o f data and who makes no claims about 

other possible evidence, the d ic ta to r ia l p o s it iv is t  sets up "re fined 

data as norms of evidence" (p. 64). To d ic ta te  th a t m u ltip le  corrobor

a tion  and refined data are sole norms o f evidence is  possible but never 

in Pepper's view leg itim a te  because i t  is  a dogmatic claim .

A refined datum is  no t, in fa c t,  indubitable .
I ts  high cognitive  value depends on the pre
c ise , or re la t iv e ly  precise, corroboration o f 
many observations, or upon the expectation o f 
such corroborations. Any datum may be in e rro r.
Nor is  the p rin c ip le  o f m u lt ip lic a tiv e  corrobor
ation se lf-e v iden t. I t s  cognitive  value rests 
upon the observed r e l ia b i l i t y  o f the evidence 
gained through i t s  use. I t  may occasionally be 
deceptive, (p. 65)

Thus the und ic ta to ria l p o s it iv is t  creates no cognitive issues, and the 

d ic ta to r ia l one makes i l le g it im a te  cognitive claims. In applying 

Pepper's analysis to  psychology, i t  is  important to  emphasize th a t the 

claim tha t re fined data have high cognitive value is  not the issue; ra th 

er the issue is  the assertion " th a t m u lt ip lic a tiv e  corroboration is  the 

only leg itim a te  aim of cogn ition , and th a t only empirical data are r e l i 

able factua l evidence, and only log ica l data re lia b le  means of th e o re ti

cal construction" (p. 322). Such claims, Pepper argues, res t on dogma

tism.
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The th ird  type of p o s it iv is t  Pepper terms the undogmatic d ic ta 

to r ia l p o s it iv is t ,  one "who claims th a t m u lt ip lic a tiv e  corroboration 

and data are the sole re lia b le  norms o f evidence, and who makes these 

claims as a sound hypothesis on the basis o f the consideration o f a ll 

re levant evidence ava ilab le " (p. 65). This type o f p o s it iv is t  denies 

in te rp re ta tio n ; data and evidence are synonomous. The small range of 

re fined data ava ilab le , however, forces th is  type of p o s it iv is t  to "make 

reasonable in te rp re ta tions  o f dubitanda and o f danda in  terms of the 

data already observed and o f other data which [she hypothesizes] might 

be observed" (p. 66). In doing th is ,  Pepper counters, the p o s it iv is t  

" in te rp re ts  the evidence tha t is  not obviously data as to  make i t  corro

borate the evidence tha t is .  For what are hypothesized ‘ data1 and in 

fe rred  'da ta ' but unobserved danda, the so rt o f evidence tha t ought to 

be given, i f  data are the sole norms o f evidence?" (p. 66). In other 

words, when the p o s it iv is t  claims anything more than re fined data, she 

moves toward s tructu ra l corroboration along w ith m u lt ip lic a tiv e  corrobor

a tion . Furthermore, Pepper argues th a t th is  type o f p o s it iv is t  denies 

the claims o f danda resu ltin g  from other world theories, and to do th is  

she must arrange and organize data to re fu te  a lte rn a tive  evidence. 

S tructuring  re fined data as evidence, however, cannot be done through 

m u lt ip lic a tiv e  corroboration alone, " fo r  i t  only establishes the ev i

dence i t  establishes, and ne ithe r a ffirm s  or denies the claims o f any 

fac ts  other than those, l ik e  po in te r readings, by which man corrobor

ates man" (p. 69). The r e l ia b i l i t y  o f m u lt ip lic a tiv e  corroboration is  

not evidence against the r e l ia b i l i t y  o f s truc tu ra l corroboration. Ac

tu a lly ,  Pepper argues, the p o s it iv is t  who in fe rs  or hypothesizes on the
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basis o f observed data has developed, in the process, a s truc tu ra l hy

pothesis, "and a world-wide one, such th a t fa c t corroborates fa c t through

out and every fa c t is  a 'datum'" (p. 69).

Psychologists in the neobehaviorist tra d it io n  (e .g ., Hull and 

Spence) might well reply to Pepper's argument tha t they have avoided 

making world-wide s truc tu ra l hypotheses by committing themselves to con

ventional is t ic  hypotheses—hypotheses which conveniently arrange data 

but have no cognitive  value in themselves. Knowledge is  only in data, 

not in hypotheses. " Id e a lly ,"  Pepper sta tes, "these [convenient systems 

of organ ization ] are in mathematical symbols and are deductive in form" 

(p. 72). Pepper rep lies  to th is  general argument in th is  way: "Conven

tiona lism  is  unquestionably the proper in te rp re ta tio n  fo r  hypotheses 

on the basis o f the refinement o f cognition in terms of m u lt ip lic a t iv e  

corrobora tion" (p. 72). A conven tiona lis tic  hypothesis does not "deny 

or assert anything" (p. 69); i t  does not provide evidence fo r  anything; 

to  claim i t s  tru th  (o r falseness) would be meaningless since i t  claims 

no cogn itive  value. The appeal to conventional hypotheses does not a l 

le v ia te  the problem, however, because conven tiona lis tic  hypotheses are 

not contenders fo r  "knowledge." The moment the p o s it iv is t  moves beyond 

re fined empirical data, she engages in s truc tu ra l corroboration, corro

boration tha t involves a world-wide hypothesis.

The only way to estab lish  fac ts  and p rin c ip le s , to  summarize 

Pepper's main arguments, is  to  confirm them through corroboration of 

evidence. Two kinds o f corroboration, m u lt ip lic a t iv e  and s tru c tu ra l, 

can produce equally leg itim a te  cogn itive  claims; the r e l ia b i l i t y  o f one 

does not render s u ff ic ie n t evidence to disclaim  the other as unre liab le .
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In p ractice  these two methods often become interdependent, and in theory 

each tends to  complement the other. Each method, however, produces d is 

t in c t  types o f knowledge. D if f ic u lty  arises when claims o f the super

io r i t y  o f one are d icta ted p r io r  to  inves tiga tion , and the d ic ta to r ia l 

p o s it iv is t  does ju s t th a t. Pepper argues tha t such a claim is  dogmatic 

and exceeds the grounds o f evidence ava ilab le  (p. 322). Since m u lt ip l i

ca tive  corroboration can le g itim a te ly  produce only lim ite d , but h ighly 

re fined knowledge in the form o f data, only s tructu ra l corroboration 

can produce more general knowledge about the world in the form of danda.

The knowledge claims o f log ica l pos itiv ism , which appealed to 

a few American behavioral psychologists, had the cognitive a ttra c t iv e 

ness o f eventually providing a kind o f ce rta in ty . But the evidence a- 

ga inst th e ir  positions fa r  outweighs any advantage in maintaining an 

anti-metaphysical pos ition  in psychology. My contention is  tha t ra ther 

than denying the value o f theory and metatheory, behavioral psycholo

g is ts  would be on firm e r grounds epistem ologically by espousing a mechan

is t ic  world view, one o f the world hypotheses Pepper finds can produce 

le g itim a te  cognitive  claims. In any case, Pepper's theory can be used 

to  lay out the metatheoretical assumptions behind spec ific  views w ith in  

psychology. Once such assumptions are made e x p lic i t ,  then mechanism 

becomes one among several metatheoretical contenders. That mechanism 

should be the world hypothesis fo r  a l l  psychology, though, becomes what 

is  a t issue in th is  d isse rta tio n .

S tructura l corroboration, i t  should be noted very b r ie f ly ,  does 

not replace or re je c t the evidence of m u lt ip lic a tiv e  corroboration. 

Pepper's recognition of the value of both data and danda is  perhaps
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best i l lu s tra te d  by the fo llow ing  passage:

Some world theories rate data high, others 
ra ther low. There have been dogmatic mr :a- 
physicians who have been as scornful o f poin
te r  readings and mathematical log ic  as dog
matic p o s it iv is ts  have been o f metaphysics.
Data are as susceptible to the jib e  o f being 
mere records o f the opinions o f a vulgar ma
jo r i t y ,  as danda o f being mere fancies o f a 
harebrained rnystic. Cognition needs both 
types o f refinement as much as a b ird  needs 
two wings, (p. 79)

The remainder o f Pepper's book focuses on the products o f s truc tu ra l 

corrobora tion--"world  hypotheses"; and in his descrip tion of the p r in c i

ple types o f metaphysical systems, he establishes c r i te r ia  fo r  assessing 

the r e l ia b i l i t y  and adequacy o f d if fe re n t hypotheses and th e ir  o rig in s .

Pepper claims tha t the general c r i te r ia  fo r  the adequacy o f s truc

tu ra l hypotheses are precision and scope—a precise hypothesis covers 

exactly the relevant fa c ts , and a hypothesis o f s u ff ic ie n t scope covers 

a ll  re levant fa c ts . Precision and scope a lign  themselves in the process 

o f corroborating evidence: in the f i r s t  instance one looks "more close ly

in to  the dandum" and in the second one looks "more widely about a dan- 

dum" (p. 325). These two types o f c r i te r ia  merge in world hypotheses.

What Pepper terms a re s tr ic te d  hypothesis, one which covers only a lim ite d  

number o f fa c ts , has only lim ite d  cogn itive  r e l ia b i l i t y  since c o n f l ic t 

ing fa c ts  from outside i t s  area may be brought to bear against i t .  As 

Pepper s ta tes,

[R estric ted  hypotheses] demand, fo r  complete 
ju s t if ic a t io n ,  the corroboration afforded by 
unrestric ted  s truc tu ra l hypotheses. The pro
blem of the determination o f degrees o f cogni
t iv e  r e l ia b i l i t y  in terms of s truc tu ra l corro
boration thus comes to  a head . . .  in world 
hypotheses—hypotheses of un restric ted  scope.
(p. 326)
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Because o f i t s  lim ite d  r e l ia b i l i t y ,  a re s tr ic te d  hypothesis "pushes 

toward" comprehensiveness and accuracy.

The task o f evaluating the m ultitude o f world hypotheses, each 

o f which has claimed tru th , leads Pepper to  his theory o f the o rig in  

o f world hypotheses. One can analyze each world hypothesis proffered 

h is to r ic a lly  and evaluate i t s  degree o f s truc tu ra l corroboration. In 

fa c t Pepper re jec ts  animism and mysticism on the grounds tha t both are 

inadequate in terms of th e ir  precision or scope. Instead o f attempting 

such a tedious process o f h is to r ic a l review o f systems, however, Pepper 

presents a root-metaphor theory o f the o r ig in  of world hypotheses in 

order to s im p lify  h is task and reduce the number o f contenders tha t de

serve c r i t ic a l  a tte n tio n .

Pepper's Root Metaphor Theory

Pepper's root metaphor theory is  based on the method o f analogy.

He summarizes i t  as fo llow s:

A man desiring to understand the world looks 
about fo r  a clue to i ts  comprehension. He 
pitches upon some area o f common-sense fa c t 
and tr ie s  i f  he cannot understand other areas 
in terms o f th is  one. This o r ig in a l area be
comes then his basic analogy or root metaphor.
He describes as best he can the cha rac te ris tics  
o f th is  area, o r, i f  you w i l l ,  d iscrim inates 
i t s  s truc tu re . A l i s t  o f i t s  s truc tu ra l charac
te r is t ic s  becomes his basic concepts o f explana
tion  and descrip tion . We c a ll them a set o f 
categories. In terms of these categories he 
proceeds to study a l l  other areas o f fa c t whether 
u n c rit ic ize d  or previously c r it ic iz e d . . . .  As 
a re su lt o f the impact o f these other fac ts  upon 
his categories, he may q u a lify  and readjust the 
categories, so tha t a set o f categories commonly 
changes and develops. (1961, p. 91)
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For Pepper, the world a ffo rds a richness of good empirical knowledge 

which o rig ina tes  in common sense. Common sense, however, is  h ighly du- 

b ita b le , and so the work of cogn ition , ca rried  out through corroboration, 

secures knowledge on firm e r grounds. The world hypotheses tha t s truc

tu ra l corroboration produces o rig in a te , according to Pepper, in "a con

crete ev iden tia l source" (p. 328).

What I ca ll the root metaphor theory is  the
theory tha t a world hypothesis to cover a ll
fa c ts  is  framed in the f i r s t  instance on the 
basis o f a ra ther small set o f fac ts  and then 
expanded in reference so as to  cover a l l  the 
fa c ts . (Pepper, 1935, p. 369)

A world hypothesis, then, is  a root metaphor which has become so ex

panded th a t i t  has world-wide scope and a high degree of precision in

the app lica tion  of i t s  categories. The roo t metaphor never becomes

a "fixed " re fe ren t; i t  undergoes change and refinement in  the course 

of in te rp re ta tio n  and analysis over time.

Pepper advances fou r world hypotheses as equally v iab le , but be

fo re  turn ing to  them i t  is  important to note b r ie f ly  the im plications

o f the root metaphor theory fo r  the fou r world hypotheses. F irs t ,  i f

each world hypothesis o rig ina tes in and " is  determined by i t s  root meta

phor" (p. 96), then "each world hypothesis is  autonomous" (p. 98). His

to r ic a l ly ,  the categories o f the fou r world hypotheses have been highly 

re fined . These categories d ic ta te  what come to be taken as fa c ts . As 

Pepper sta tes,

I t  fo llow s tha t what are pure fa c ts  fo r  one theory
are h igh ly in te rpre ted  evidence fo r  another. This
does not imply tha t there are no pure fac ts  in the
universe, but only tha t we do not know what they
are. (p. 100)

Two conclusions fo llo w  from the autonomy o f each world hypothesis:
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1 .) one cannot appeal outside the world hypothesis fo r  cogn itive  ju s t i 

f ic a t io n  and 2 .) one world hypothesis cannot judge the adequacy o f others 

since tha t would, in essence, involve a c o n f l ic t  between categories.

Pepper claims th a t since a l l  fou r world hypotheses have world

wide scope and a high degree o f p rec is ion , there are no grounds fo r  re 

je c tio n  of any o f the fo u r; any assertion tha t one is  more adequate than 

another is  simply a dogmatic one. On the other hand, Pepper argues a t

tempting to combine world hypotheses resu lts  in  confusion. "Through 

our study o f th e ir  factua l c o n flic ts , th e ir  diverse categories, the con

sequent d ifferences o f factua l corroboration, and--in a w ord --the ir 

d is t in c t  root metaphor—we become aware o f th e ir  mutual exclusiveness"

(p. 105). The value o f maintaining mutual exclusiveness l ie s ,  according 

to Pepper, in "ra tiona l c la r i t y " ;  he recognizes, however, th a t since 

a l l  fo u r have high cogn itive  appeal, in p ra c tice , a "reasonable ec

lec tic ism " should p re va il.

In p rac tice , the re fo re , we shall want to be not 
ra tiona l but reasonable, and to seek, on the 
matter in question, the judgment supplied from 
each o f these re la t iv e ly  adequate theories. . . . 
we should be judging in the most reasonable way 
possible—not dogmatically fo llow ing  only one 
lin e  o f evidence, not perversely ignoring 
evidence, but sensibly acting on a l l  the 
evidence ava ilab le , (p. 330-331)

In theory, the fou r world hypotheses are mutually exclusive; i t  is  to

them tha t I now tu rn .

Formism

Pepper describes formism as an a n a ly tic , d ispersive world hy

pothesis; ana ly tic  because "the basic fa c ts  or danda . . . are mainly
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in  the nature o f elements or fa c to rs , so that synthesis becomes a de

r iv a t iv e  and not a basic fa c t"  and dispersive because "on the whole, 

fa c ts  are taken one by one from whatever source they come and are in 

terpreted as they come and are so le f t "  (p. 142). S im ila r ity  is  the 

roo t metaphor o f formism; e n tit ie s  in the world can be organized on the 

basis o f th e ir  s im ila r it ie s  and d ifferences. The process of c la s s i

f ic a t io n  best exemplifies the organizational p rinc ip les  found in 

formism. Pepper id e n tif ie s  two common sense sources which d is tingu ish  

two varia tions of formism th e o re tic a lly . The f i r s t ,  immanent formism, 

has as i t s  o rig in  what Pepper terms s t r ic t  s im ila r ity ;  out o f comparison 

and contrast come classes, and " [a ] class is  . . .  a thoroughly real 

th in g , but what is  real is  the function ing of the categories" (p. 162). 

Immanent formism, then, assumes the category o f forms and th e ir  ap

pearance in nature.

Transcendent formism, the second va ria tio n , assumes the category 

o f forms but departs from immanent formism by estab lish ing the existence 

o f a norm. The norm can be exemplified through the root metaphor of 

the a rtisan  ( i . e . ,  the shoemaker or carpenter) who makes d if fe re n t 

objects according to an ideal plan or through the root metaphor o f natural 

objects which grow according to some plan ( i . e . ,  oak trees or sheep).

In immanent formism, then, a "th ing " in a class is  fu l ly  embodied in 

i ts  exemplars; in transcendent formism, a norm departs from i ts  

e x is te n tia l references; "a norm is  a center o f a rather vague extensity , 

claim ing as exem plifications objects which c lose ly approximate i t  and 

making lesser and lesser claims toward the periphery and scarcely 

claim ing a t a ll  so-called sports or freaks" (p. 164). A fo rm is t defines
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tru th  as correspondence or, more s p e c if ic a lly , "as the degree o f s i

m ila r ity  which a descrip tion has to i t s  object o f reference" (p. 181).

In his a r t ic le  on contextual ism, Sarbin (1977) claims tha t psycho

log ica l theories derived from the root metaphor o f formism are "tu rn - 

o f-th e  century s tru c tu ra lis ts  and contemporary personality t r a i ts  

th e o ris ts . The f i r s t  posited structures or dimensions o f the mind; the 

second, structures or dimensions o f the persona lity" (p. 5). In a 

curren t book on persona lity , fo r  example, Scott, Osgood, and Peterson 

(1979) state in th e ir  in troductory remarks:

I f  people can be characterized in terms of 
cognitive  contents and processes tha t are 
general, d is t in c t iv e , and enduring, these 
cha rac te ris tics  can provide bases fo r  per
sona lity  t r a i t s ;  we shall ca ll them per
sona lity  t r a i ts  o f cognition o r, fo r  short, 
cognitive  t r a i t s ,  (p. 30)

Such a task— "grouping together a conste lla tion  of cognitive phenomena

which is  general, d is t in c t iv e , and enduring" (p. 30)—illu s tra te s  the

fo rm is t 's  e ffo r ts . Another contemporary theory which exemplifies fo rm is t

assumptions in the area of cognitive  psychology is  Weimer's (1977). He

id e n tif ie s  craftsmanship as the most appropriate roo t metaphor fo r  his

motor theory of the mind (p. 297). Pepper notes tha t "the work of the

a rtisa n " is  one o f the sources fo r  the root metaphor o f transcendent

formism (p. 162). Weimer sta tes:

The motor involvement . . .  in  the creation 
o f meaning is  an instance of s k i l l ,  and the 
most f r u i t f u l  metaphor fo r  the understanding 
of s k i l l  is  s t i l l  P la to 's  conception o f the 
soul as a craftsman, or a r t i f ic e r ,  who constructs 
the e n tire  realm o f human p a rtic ip a tio n  in the 
universe. The motor theory asserts tha t the 
manifestation of meaning is  a product o f the s k i l l  
o f the [cen tra l nervous system], and thus tha t the
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way to  study meaning is  to  study the ways in 
which the [cen tra l nervous system] is  s k ille d .
(p. 296-297)

These b r ie f  examples i l lu s t ra te  contemporary app lica tions of formism 

in psychology.

Organicism

Organicism, the second world hypothesis I shall discuss, d if fe rs  

s ig n if ic a n t ly  from formism. While formism was described as an a n a ly tic , 

d ispersive theory, organicism is  a syn the tic , in te g ra tive  theory; syn

th e tic  in tha t basic fa c ts  and danda are "complexes or contexts, so that 

analysis becomes d e riva tive " and in te g ra tive  in  tha t the world can be 

taken as a system, a cosmos, in which "fac ts  occur in  a determinant 

order, and where, i f  enough were known, they could be predicted, or a t 

lea s t described" (p. 143). Pepper id e n tif ie s  the roo t metaphor o f o r

ganicism w ith the two terms "organism" and " in te g ra tio n ,"  although he 

warns th a t these are somewhat lim ite d .

Organicism, t ra d it io n a lly  known as ob
je c tiv e  idealism , is  the world hypothesis 
tha t stresses the in te rna l relatedness or 
coherence o f th ings. I t  is  impressed w ith the 
manner in which observations a t f irs ta p p a re n tly  
unconnected turn out to  be c losely re la ted , 
and w ith the fa c t th a t as knowledge progresses 
i t  becomes more systematized. (Pepper, 1956, 
p. 74)

Unlike formism, which is  concerned w ith the p a r t ic u la r ity  and q u a lity  

o f objects o f perception, organicism is  concerned w ith process, or

gan ica lly  conceived, th a t leads to in tegra tion  and to the s truc tu re  tha t 

such in tegra tion  y ie ld s . The o rgan ic is t believes tha t events in  the 

world appear as fragments--containing contrad ictions or gaps--which
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belong to an organic whole. Once th is  whole is  discovered, the coherence

o f the fragments, in re trospect, become e x p lic it ;  and when the fragments

converge in to  the whole, i t  transcends the fragments which seem, in

th e ir  is o la tio n , contrad ictory and incoherent. Facts, then, do not

e x is t outside the whole; they both work toward and lead up to in teg ra tion .

In tegra tion  occurs progressively, sometimes in stages or series, but

always w ith in  a completely determinant system, the l im i t  o f which is

termed the absolute. As Pepper states,

A datum is  a fragment w ith a nexus [ i . e . ,  an
in terna l d rive  toward organization] which leads
to a contrad iction  th a t is  resolved by an in 
teg ra tion . . . . Evidence progressively c r i 
t ic iz e s  i t s e l f  and exh ib its  i t s  own degree of 
r e l ia b i l i t y  and points of i t s e l f  to the u ltim ate 
s truc tu ra l organization of the world, (p. 303)

For the o rg an ic is t, tru th  is  a matter o f coherence; " i t  is  p rim a rily

a matter of the amount o f fa c t a tta ined" (p. 311).

Organicism has been given more a tten tion  in  recent psychological 

l ite ra tu re  than formism has. In h is  a r t ic le  Sarbin (1977) locates the 

o rgan ic is t world theory in "Maslow (s e lf-a c tu a liz a t io n ) , Rogers (personal 

growth), K. Goldstein (the organism), and developmental psychologists 

who depend on the notion o f stages o f maturation" (p. 7 ). In th e ir  d is 

cussion o f organicism, Reese and Overton (1970) s ta te  tha t the organism 

model (b as ica lly  derived from the same categories as those ou tlined by 

Pepper) " is  manifested h is to r ic a lly  in the 'a c t' psychology o f Brentano 

and the Wurzburg school. Currently i t  is  represented in such theories 

as von B e rta lan ffy 's  general systems theory (1967; 1968), Werner's and 

P iaget's theories o f development, and the ego psychologists such as 

Erikson (1950)" (p. 135). Organicism has not surfaced in any e x p lic it
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form in recent experimental studies o f cogn itive  processes. Cognitive 

psychologists have been most concerned with iso la tin g  and describing 

cogn itive  processes and only very recently w ith  the interdependence of 

these processes. Organicists view a ll  knowledge as u ltim a te ly  

structured and in tegrated; how cogn itive  processes are involved in  th is  

in tegra tion  has mainly been addressed by developmental psychologists.

Mechanism

In the f i r s t  chapter I  described the assumptions and views of 

the neobehaviorist paradigm in American s c ie n t if ic  psychology as fa l l in g  

under a mechanistic world hypothesis. Of the fou r world hypotheses, 

mechanism has been analyzed most extensively in psychological l ite ra tu re  

(Jenkins, 1974b; Reese & Overton, 1970). My purpose here is  to  recount 

Pepper's descrip tion  o f mechanism, the roo t metaphor o f which is  the 

machine, by re ly ing  on the h is to r ic a l analysis o f empiricism and asso-

c ia tion ism  provided in  the f i r s t  chapter.

In Pepper's discussion o f mechanism, he d iffe re n tia te s  between 

d iscre te  mechanism, exemplified by the atomic materialism  of Lucretius, 

and consolidated mechanism, which represents a s h if t  in the material 

roo t o f the metaphor from a lever to  an electromagnetic f ie ld .  This 

s h i f t ,  he claim s, is  re a lly  embodied in the two sets o f categories me

chanism needs to  maintain in order to  achieve adequate scope. He ex

p la ins the roo t metaphor o f mechanism through an analysis o f the leve r, 

a machine which ty p if ie s  d iscre te  mechanism. A fte r se tting  up the three 

categories fo r  th is  mechanism; namely, f ie ld  o f loca tio n , primary

q u a lit ie s , and laws holding fo r  configurations of primary q u a lit ie s  in
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the f ie ld  (p. 193), he then describes how the internal inconsistencies 

o f d iscrete mechanism gave way, under impetus from r e la t iv i ty  theory, 

to consolidated mechanism. "E lectrons, positrons, neutrons, and the 

l ik e  must not . . .  be conceived o f in terms o f p a rtic le s  l ik e  Lucretian 

atoms, but as s tructu ra l m odifications of the spatiotemporal f ie ld ,  the 

paths o f which can be mapped out and expressed in tha t symbolic short

hand which we ca ll descrip tive  laws" (p. 214). One then s h if ts  to  a 

view o f a cosmic machine. The basic assumption of mechanism, whether 

d iscre te  or consolidated, however, can be expressed in the assertion, 

"Only pa rticu la rs  e x is t"  (p. 198).

In the mechanistic world theory, a p a rtic u la r inhabits a time

and place. These elementary substances—atoms, fo r  example—combine

to form aggregates or c luste rs but do not, in the process, lose th e ir

ind iv idua l autonomy. Any system of p a rticu la rs  can be reduced back to

i t s  most basic constituents.

The universe is  thus conceived as a huge ag
gregation or system of essen tia lly  separate 
ind iv idua ls . These ind iv idu a ls  have spec ific  
p o te n tia lit ie s  o f associa tion. But the form 
o f an association o f ind iv idua ls  never ac tua lly  
takes over the autonomy o f the ind iv idua ls  tha t 
make i t  up. (1956, p. 37)

Any aggregation of ind iv idua l atoms happens by chance, by accident.

These assumptions, developed more h is to r ic a lly  in my f i r s t  chapter

through explanations o f association!'sm and empiricism, form the base o f

the mechanistic world view. The machine metaphor's aptness becomes

c lea r: the parts of a machine have specified locations which can be

precise ly defined; each part can be expressed q u a n tita tive ly  (e .g .,

weight in kilograms in the case o f the le v e r); and f in a l ly ,  the parts
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function according to  laws which describe the machine's function ing . 

Lacking in the descrip tion o f the machine, i t  is  important to note, are 

sensory q u a lit ie s ; th e ir  absence becomes the impetus fo r  the famous 

mind-body debate (which I note here only in passing).

Pepper (1942/1961) traces the influence of both d iscre te  and con

solidated mechanism in psychology. Discrete mechanism characterizes 

the c lass ic  behavioris t position  described in the f i r s t  chapter. Higher 

complex mental functions can be reduced to a small number of elements: 

"sensations of co lo r, sound, ta s te , smell, various sorts o f ta c t i le  sen

sations, fee lings such as pleasantness and unpleasantness, and possibly 

a few other elements" (p. 218). These are analogous to chemical e le 

ments, and more complex mental function ing resu lts  from laws o f asso

c ia tio n  which operate on the simple elements. In a fu rth e r step, the 

d iscre te  mechanist can claim tha t laws of association are re a lly  in te r 

nal representations of physiological laws, an assertion which then lin ks  

mental function ing w ith the outside physical world and thus w ith the 

cosmic machine. Although Pepper doesn't stress th is  in his analysis 

o f mechanism, others have noted the view o f man derived from mechanism 

which

has variously been termed the rea c tive , passive, 
robot, or empty organism model o f man. In i ts  
ideal form th is  model characterizes the organism, 
l ik e  other parts o f the universe machine, as in 
herently a t re s t. A c t iv ity  is  viewed as a re
su ltan t o f external or peripheral forces.
(Reese & Overton, 1970, p. 131)

According to Pepper, the problems in id e n tify in g  simple mental 

elements led the Gestalt psychologists, p a r tic u la r ly  Kohler, to  pos it 

a consolidated mechanism in psychology.
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The conception o f the G estalt i t s e l f  in me
chan is tic  terms is  ra ther vague except ( i l 
lum inating enough) as i t  is  corre la ted with 
somewhat imaginary electromagnetic f ie ld s ,  
which are considered as the physiological 
corre la tes o f these mental sta tes, (pp. 219- 
220)

According to  several G e s ta ltis ts , such as Kohler, configurations or 

Gestalts best represented mental states ra ther than d iscre te , simple 

mental elements. Experimental re su lts  o f Gesta lt psychologists have 

g rea tly  influenced cognitive  psychology; and, in te re s tin g ly , they are 

often in te rpre ted  as representing evidence fo r  world views other than 

mechanism. Therefore, i t  is  c ruc ia l to note Pepper's arguments: i f

Gestalts are viewed 1) as basic bu ild ing  blocks in a determined system 

and/or 2) as physiological corre la tes o f mental sta tes, then they re

place the more basic constituents o f the d iscre te  mechanist.

A mechanistic theory o f tru th  must insure the insu la tion  of bo

dies separate from one another. Given th is  category, "a ll data, whether 

of common sense or science, are p riva te " (p. 224). The d if f ic u l t y  in 

developing th is  pos ition  l ie s  in specify ing what re la tio n  ex is ts  between 

the ob ject ("the  known") and the idea ("the  knower"). Pepper argues 

tha t a causal theory of tru th  is  most proper to  mechanism because i t  

avoids such a d i f f ic u l t y .  "A system of causal connections . . . holds 

between an environmental stimulus and the response of an organism"

(p. 128). T heore tica lly , these connections can u ltim a te ly  be explained 

in physiological terms and thereby incorporated in to  the spatiotemporal 

f ie ld .  "Truth thus becomes a name fo r  physiological a ttitu d e s  which 

are in adjustment w ith the environment o f the organism" (p. 228).
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As discussed in the f i r s t  chapter, nineteenth century physical science 

presented a seemingly perfect model o f mechanism, and one might argue 

tha t the machine metaphor gave broad impetus to the concept o f causa lity  

as the theory o f tru th  in many d if fe re n t f ie ld s ,  psychology included.

Within the neobehaviorist paradigm, the fo llow ing  assumptions 

are examples of mechanism: the environment can be reduced to p a r t i

cu la r s tim u li which can be iso la ted in a labora to ry ; only observable 

behavior can be taken as leg itim a te  psychological subject m atter; the 

resu lts  o f ob jective  experiments, which estab lish e f f ic ie n t  causation, 

con s titu te  evidence and knowledge fo r  psychology ( i . e . ,  laws o f be

hav io r). Mechanism has also influenced research in cogn itive  psycho

logy, and new metatheoretical a lte rna tives  have been developed in con

tra s t to  i t .  Thus, more extensive examples o f mechanism in psychology 

w il l  be provided in  subsequent chapters.

Contextual ism

For the co n te x tu a lis t, experience consists o f to ta l events which 

are r ich  in  features. Each event has a q u a lity  and tex tu re . Its  

q u a lity  is  " i t s  in tu ite d  wholeness or to ta l character" (Pepper, p. 238), 

and i t  resu lts  from the in te rac tion  o f the experiencer w ith  the world. 

Q ua lities  are characterized by th e ir  spread, change, and fusion. The 

spread o f the q u a lity  o f a given event, often ca lled  i t s  specious 

present, reaches forward and backward in time. Second, continuous 

change characterizes the event; textures and th e ir  tensions change in 

time and so, correspondingly, do q u a lit ie s . Nothing in the event is
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permanent or immutable. F in a lly , fusion describes the possible re la 

tions between the textures and th e ir  q u a lity .

Where fusion occurs, the q u a lit ie s  of the 
d e ta ils  are completely merged in the q u a lity  
o f the whole. Where fusion is  relaxed, the 
d e ta ils  take on q u a litie s  o f th e ir  own, which 
may in turn be fusions o f d e ta ils  ly in g  w ith in  
these la t te r  q u a lit ie s , (p. 243)

Fusion is  an agent of s im p lif ic a tio n , an organizing fa c to r, w ith in  the

experience of the event. The q u a lity  o f the event is  thus characterized

by i t s  range o f spread, i t s  rate of change, and the degree o f fusion.

Texture, the other basic category o f contextual ism, " is  the de

ta i ls  and re la tio n s  which make up tha t character or q u a lity "  (p. 238). 

Texture, l ik e  q u a lity , also has three subcategories: strands, contexts,

and references. The f i r s t  two are c lose ly in te rre la te d  w ith textu re :

"A textu re  is  made up o f strands and l ie s  in a context . . . the connec

tions  o f the strands . . . determine the context, and in large propor

t io n , the context determines the q u a lit ie s  o f the strands" (p. 246). 

Strands never have meaning as separate u n its ; th e ir  meaning is  always 

re la t iv e  to  the textu res, contexts, and q u a lit ie s  of the given event.

For example, Pepper (pp. 246-247) analyzes, from a con tex tua lis t view, 

the w r it in g  o f the sentence, A period w il l  be placed a t the end of th is  

sentence. The q u a lity  or meaning of the sentence depends on textures 

such as "w ill be placed" or "a t the end," and these textures consist 

o f strands or the ind iv idua l words "a t"  or "end." But these strands, 

which fuse in to  textures and thus lose any ind iv idua l or ob jective iden

t i t y ,  p a rtic ip a te  in  the surrounding context; namely, the other phrases 

or words o f the sentence. The strands and textu res, as contextua lly
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connected, lead to  the word "end" so th a t they fuse together in to  the 

q u a lity  o f the event o f the to ta l sentence. Changing any of the strands 

changes the texture and thus the q u a lity  o f the to ta l meaning. Fur

th e r, the sentence i t s e l f  is  part o f a la rge r context, merging out of 

previously w ritten  sentences and pointing toward the to -be -w ritten  sen

tence which w il l  in turn change the q u a lity  o f the sentence. Pepper's 

employment o f the terms textures and strands is  c le a r ly  meant to  con

tra s t the interwoven nature o f re la tionsh ips  in contextual ism to the 

re duc tion is t or an a ly tic  re la tion s  of mechanism. The con tex tua lis t a l 

ways points to  the on-going f lu x  of contextual in te rre la tio n sh ip s  in 

the given event.

The th ird  subcategory, re fe re n t, is  a closer consideration of 

strand. Pepper id e n tif ie s  fou r kinds o f references. The f i r s t  and most 

basic reference is  1 inea r. "A lin e a r reference has a po in t o f in i t ia 

t io n , a tra n s it iv e  d ire c tio n , and achieves an ending or s a tis fa c tio n "

(p. 252). The w r it in g  o f a sentence or playing the ind iv idua l notes 

in  a musical phrase are i l lu s t r a t iv e  since each word in the sentence 

u n t il the la s t or each note o f the phrase u n t il the la s t po in t forward 

to  sa tis fa c tio n  and backward toward in i t ia t io n .  The second kind of re 

ference, convergent reference, accounts fo r  the experience of sim i

la r i t y .  I t  " is  a complex lin e a r reference in which there are e ithe r 

several in it ia t io n s  converging upon one sa tis fa c tio n  or several sa tis 

fac tions derived from one in i t ia t io n "  (pp. 253-254). S im ila r it ie s  do 

not e x is t a p r io r i in physical textures but emerge when strands con

verge; they can be predicted but only as po ten tia l s im ila r it ie s .
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The th ird  reference, b locking, is  not re a lly  a reference "but 

the breaking o f a reference," "a fa c t o f d isorder" (p. 255). A re

ference ca te go rica lly  implies a s a tis fa c tio n , ye t not a ll  strands merge 

together smoothly. Thus a strand can be blocked or held up, usually 

by a novelty, and th is  prevents sa tis fa c tio n  and in tegra tion . The 

blocked strand then becomes the focus o f analysis. At th is  po in t,

Pepper introduces instrumental references, the fou rth  kind o f reference. 

He f i r s t  defines instrumental action as fo llow s:

An instrumental action is  one undertaken as 
a means to a desired end and as a re s u lt of 
some obstacle tha t intervenes between the be
ginning of the action and i t s  end or s a tis 
fa c tio n . Instrumental action accordingly im
p lie s  a lin e a r reference th a t has been blocked, 
and a secondary action which removes or c i r 
cumvents the blocking. The instrument proper 
is  the secondary action th a t neutra lizes the 
blocking. And the references involved in th is  
secondary action are the instrumental re
ferences. (pp. 260-261)

The instrumental action is  a texture on i t s  own terms, but is  so in te r 

re lated w ith the in i t ia l  and terminal points in the lin e a r reference 

tha t much o f i t s  s tructu re  is  constitu ted  by i t .  "An instrumental 

a c t iv ity  enters r ig h t in to  the texture o f a terminal a c t iv ity ,  and the 

s tructure  o f any complicated terminal a c t iv ity  is  la rg e ly  instrumental" 

(p. 263). Thus the obstacles faced in learn ing to  r ide  a b icyc le , fo r  

example, are v iv id ly  f e l t ,  but they become integrated w ith the to ta l 

texture as the act o f r id in g  becomes one to ta l (te rm ina l) texture  w ith 

a q u a lity  a ll  i t s  own. The blocked and instrumental references provide 

a theoretica l framework fo r  problem so lv ing, an area I shall discuss 

in my conclusion.
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In summary, contextual ism holds tha t the f e l t  q u a lity  of the 

live d  event is  primary in experiences; any analysis o f experience a l

ways s ta rts  from tha t given q u a lity  and works "down." The q u a lity  is 

determined by the context and strands o f the event and does not e x is t 

apart from them. In experience, both the subject and the object share 

a common textu re . The subject brings to  experience the ongoing capacity 

fo r  in te rac tio n  w ith  the environment. What the subject brings to  ex

periences is  a conceptual s tructu re . Pepper discusses what the subject 

knows in absence o f perceptual experience as fo llow s:

What [a given] q u a lity  outside o f perception 
is  we n a tu ra lly  cannot know, since we in tu i t  
a physical continuant only in perception, but 
we in fe r  tha t in other contexts where the 
strands o f the texture  o f an organism do not 
mingle w ith  those o f a physical continuant in 
perception the physical continuant has other 
q u a lit ie s . But though we cannot in t u i t  the 
q u a lit ie s  o f a physical continuant indepen
dent o f perception, we can make inferences 
about i t s  textu re  or re la tio n a l s tructu re  out
side o f perception, (p. 266)

What textures we hold, outside o f perceptual confirm ation, are "schemes

which s a tis fy  p red ic tions" (p. 267).

Contextual ism is  commonly ca lled  pragmatism and would be the 

world hypothesis o f the fu n c tio n a lis t school in psychology, to  which 

Dewey's a r t ic le  (1896) on the nature o f the stimulus-response sequence 

gave b ir th .  Neel (1977) notes tha t the works o f the fu n c tio n a lis ts , 

namely, Dewey, Angell, and Carr, were d irected mainly a t a re fu ta tion  

o f s truc tu ra lism . Because the fu n c tio n a lis ts  addressed only the pre

mises in s truc tu ra lism  w ith which they took issue and because they 

o r ig in a lly  intended to  modify structu ra lism  ra ther than replace i t ,
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the fu n c tio n a lis ts  did not develop a comprehensive, w e ll-a rticu la te d  

psychological theory (p. 73). The lack o f such theories in the func

t io n a l is t  school o f psychology is ,  perhaps, the reason contemporary psy

cholog ists have turned to  Pepper's descrip tion  o f contextual ism, the 

world hypothesis which would subsume the fu n c tio n a lis t school, rather 

than to  a p a r tic u la r  fu n c tio n a lis t.  Although the works of the func

t io n a lis ts  are germane to and compatible w ith contextual ism, Pepper de

scribes contextual ism as a "world theo ry ," and as such, i t  synthesizes 

the works o f the pragmatists and lays a broader foundation fo r  a p p li

cation to cogn itive  psychology. Thus, i t  would be a mistake to dismiss 

contextual ism out o f hand by simply associating i t  w ith  the functiona

l i s t  school in  psychology.

Unlike formism, mechanism, and organicism, contextual ism is  a 

f a i r ly  recent world hypothesis. In th is  d isse rta tion  Pepper's descrip

tio n  o f contextual ism w il l  be elaborated through the philosophies of 

Dewey and, to  a lesser degree, Merleau-Ponty. Although these philoso

phers d if fe r  in the d e ta ils  o f the development o f th e ir  philosophic 

views, they are ph ilosoph ica lly  the c losest in th e ir  double re jec tion  

o f idealism (organicism) and empiricism (mechanism) (c f .  Dreyfus, 1979, 

Chapters 7-9 and Rorty, 1979, In troduction , fo r  s im ila r philosophic 

d is tin c tio n s  and Kestenbaum, 1977, fo r  a comparison o f Dewey and 

Merleau-Ponty based on th e ir  re je c tio n  o f any kinds of dualism).

Those psychologists who have recently w ritte n  on contextual ism (Jenkins, 

1974b; Sarbin, 1977; Ty le r, 1981) have id e n tif ie d  i t  p rim a rily  as an 

a lte rn a tive  to  mechanism. Jenkins focuses his contextual approach on
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an analysis o f experiments in memory. Sarbin (1977), on whom T y le r's  

discussion re s ts , points to contextual elements w ith in  Kurt Lewin's 

f ie ld  theory and George K e lly 's  w rit in g s , which are the main subject 

o f Sarbirs's paper. In his general account of contextual ism Sarbin 

sta tes, "P iaget's  theories o f psychological function ing i l lu s t ra te  the 

use of a con tex tua lis t paradigm" (p. 6). Sarbin's claim is  generally 

accurate, but an important d is tin c tio n  needs to be made in regard to 

Piaget's works.

P iaget's developmental theory, taken as a whole, corresponds more 

accurately to  an o rgan ic is t ra ther than a contextual is t  world hypothe

s is . Pepper notes tha t contextual ism and organicism are very closely 

a ll ie d ,  "the [form er] w ith a d ispersive, the [ la t t e r ]  w ith  an integra

t iv e  plan" (p. 147). The con te x tua lis t would c e rta in ly  agree to P iaget's 

explanation o f ass im ila tion  and accommodation as ch a ra c te ris tic  o f the 

psychological event, but the co n tex tua lis t categories give way to  or

gan ic is t ones a t the poin t in P iaget's theory th a t these processes lead 

to and produce a series o f structures and successive stages o f s truc

tures.

I t  is  c lea r in recent discussions on contextual ism tha t no one 

psychological theory to ta l ly  represents contextual ism; y e t, according 

to T y le r, recent psychology has been s ig n if ic a n t ly  influenced by i t .  

Contextual ism has gained additional support, although in d ire c t ly ,  from 

the increasing concern w ith  eco log ica lly  oriented inqu iry . Although 

he does not mention contextual ism, as such, Gibb's (1979) description 

o f transactivism  and eco log ica lly  oriented inqu iry  f i t s  c lose ly  w ith
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con tex tua lis t assumptions. S im ila r ly , the new lin e  o f theoriz ing  ca lled 

"ecological realism" (e .g ., Gibson, 1979) indicates a move toward con

textual ism.

Conclusion

Pepper claims tha t the fo u r world hypotheses he describes stand 

as equally adequate world hypotheses. "We need," he sta tes, "a ll world 

hypotheses, so fa r  as they are adequate, fo r  mutual comparison and cor

rection  o f in te rp re tive  b ias" (p. 101). Nor is  Pepper dogmatic about 

the number o f conceivable world hypotheses. H is to r ic a lly ,  other viable 

root metaphors d if fe re n t from those he describes in World Hypotheses 

are possible (e .g ., Pepper, 1966). In the f i r s t  chapter, I discussed 

c r it ic is m s  o f the mechanistic assumptions in the neobehaviorist para

digm. Although c r it ic is m s  of these assumptions w il l  be c ited  throughout 

th is  d isse rta tio n , they do not res t on the fa c t th a t the paradigm's 

assumptions are mechanistic, per se. Rather the argument advanced 

throughout is  tha t serious philosophical (p rim a rily  epistem ological) 

questions are a ris in g  in psychology, not because psychologists have as

sumed a mechanistic world view, but because they have often dogmatically 

asserted i t  as the only leg itim a te  and adequate one.

The value o f applying Pepper's approach to  psychology and psycho

log ica l theoriz ing  l ie s  in h is unbiased, undogmatic treatment o f d i f 

fe ren t metaphysical systems. Tyler (1981) notes such an advantage fo r  

psychological theory in her review:

[Pepper's world hypotheses] are, a fte r  a l l ,  
hypotheses about the world and i t s  inhab itants, 
and i f  a person avoids dogmatism, there is  no 
reason not to accept d if fe re n t hypotheses a t
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d if fe re n t times. This a ttitu d e s  makes Pepper’ s 
ideas especia lly re levant when we th ink about 
how to  deal w ith psychology's expanded content.
(p. 18)

Pepper's approach, then, providesal te rna tive  world hypotheses, and thus 

a lte rn a tive  views of man and the world. H is to r ic a lly ,  as I shall i l lu s 

tra te , cognitive  psychology has been dominated by a mechanist world 

view, and th is  has often prevented theoretica l growth. An a lte rn a tive  

world view such as contextual ism may serve as well psychologists' e f

fo r ts  to understand cognitive function ing . Through an analysis o f some 

o f the theore tica l issues in the f ie ld s  of perception and memory, I 

shall be b e tte r able to substantiate such a claim.
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C h ap ter  I I I

Perception

And God-appointed Berkeley tha t 
proved a ll th ings a dream,

That th is  pragmatical, prepos
terous pig of a world, i t s  
farrow tha t so so lid  seem,

Must vanish on the ins tan t i f
the mind but change i t s  theme.

W.B. Yeats, "Blood and the Moon"

In the preceding chapters, I noted tha t contextual ism, as de

scribed by Pepper (1942/1961), has been recognized as in f lu e n tia l in 

current psychological the o riz in g ; moreover, i t  has been id e n tif ie d  as 

a f r u i t f u l  world view fo r  cogn itive  psychology. My general purpose 

in th is  chapter is  to  apply Pepper's theory o f metaphysical systems to 

recent psychological investiga tions in  the f ie ld  o f perception. I shall 

narrow my discussion to visual perception as th is  aspect o f perception 

has received considerable a tte n tio n  in psychological l ite ra tu re . My 

approach is  both exploratory and a n a ly tic a l. I shall examine the tre a t

ment o f perception h is to r ic a l ly ,  review current challenges to  the t ra 

d it io n a l assumptions which guided both theory and research, and assess 

various theories in  terms o f Pepper's framework. The disadvantage of
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employing a comprehensive framework such as Pepper's l ie s  in the neglect 

o f the more subtle, d iscrim ina ting  de ta ils  which have separated various 

theories h is to r ic a lly .  Nonetheless, the advantages of such comprehen

siveness are compell ing. Most important, spec ifica tion  o f key concepts 

and assumptions which im p lic it ly  guide theoretica l and research e ffo r ts  

g rea tly  enhances the e ffo r ts  to understand a lte rn a tive , diverse models 

and theories; thus Pepper's framework provides a systematic perspective 

on many o f the issues being raised in the f ie ld  of perception and helps 

to  c la r i fy  many of the issues a t stake.

More s p e c if ic a lly , I shall i l lu s t ra te  how empiricism and asso- 

c ia tion ism --those philosophical doctrines implicated in  much of the c r i 

t ic a l re-examination o f psychology generally--have strongly influenced 

the psychological study o f perception (see Swartz, 1956, fo r  extensive 

analyses o f the philosophical issues involved in perception and Royce, 

1974, fo r  an analysis o f the influence of philosophy on the psycholo

g ica l investiga tion  o f perception). I shall claim th a t, based on 

Pepper's descrip tion , mechanism has long dominated and leg itim ated the 

psychological study o f perception. Such a designation gains support 

from the newly emerging study o f event perception. An analysis o f an 

experiment (Johansson, 1973) w il l  serve to i l lu s t ra te  the s h if t  away 

from mechanist assumptions. A d d itio n a lly , I shall discuss the work of 

those psychologists cu rren tly  advancing an ecological theory o f percep

tio n  (see Gibson, 1979; Mace, 1977; Turvey, 1977a; Turvey, Reed, Shaw,

& Mace, 1981, fo r  the central claims o f th is  movement). As Tyler (1981) 

says in  her review of th is  new lin e  of research in the f ie ld  of
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perception: " I t  is  in te res ting  to  note tha t what looks l ik e  a con

textua l sort o f theory is  in the process of superceding the p reva iling  

mechanistic theory in a f ie ld  where i t  has long been dominant" (p. 17). 

Other than T y le r's  suggestion, however, the ecological theory o f percep

tio n  has not been d ire c t ly  id e n tif ie d  as c o n te x tu a lis t ic , and one of 

my purposes w il l  be to  assess th is  claim . Through an analysis o f the 

recent reactions to  Gibson's theory (Fodor & Pylyshyn, 1981; Neisser, 

1976) and the development o f Gibson's theory since his death (e .g ., 

Turvey, Reed, Shaw, & Mace, 1981), I shall argue tha t th is  lin e  of theo

r iz in g  has been moving ever more c lose ly  toward a con tex tua lis t world 

view.

The Trad itiona l View o f Visual Perception

Several psychologists in the f ie ld  o f visual perception (e .g ., 

Gibson, 1979; Johansson, von Hofsten & Jansson, 1980; Neisser, 1976; 

Turvey, 1977a) have id e n tif ie d  a tra d it io n a l approach to  perception 

which, they argue, dominated theore tica l and experimental work on visual 

perception u n til about 1970. A ll o f these w rite rs  describe the assump

tions  of the tra d itio n a l approach by contrasting i t  to  ra d ica l, new 

claims they make about perception. In fa c t ,  th e ir  works cons titu te  a 

thoroughgoing challenge to  the neobehaviorist paradigm described in the 

f i r s t  chapter. Not only do these recent theories make c lear the inade

quacy of the tra d itio n a l stimulus-response model o f behavior, but they 

also ca ll in to  question the mechanistic assumptions th a t have crep t, 

mostly unarticu la ted, in to  the study o f higher mental processes.

Gibson (1979), fo r  example, ind icates the pervasiveness of h is challenge
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to tra d it io n a l theories of perception when he l is t s  approximately t h i r 

teen tra d itio n a l assumptions about perception and claims they "w ill not 

do" and "should be abandoned" (p. 238). From the viewpoint o f Pepper's 

framework, these psychologists have abandoned (o r are attempting to 

abandon) a mechanistic world view.

The o rig in  of the tra d itio n a l approach to visual perception that 

Gibson (1979) and others have challenged can be id e n tif ie d  w ith the 

B r it is h  E m piric is ts , and p a rtic u la r ly  w ith Berkeley's New Theory of 

V is ion , published in 1709. In many respects the e m p iric is t account of 

perception, based on association, provided the epistemological base fo r  

the neobehaviorist paradigm. Although Watson omitted central processes 

as a fa c to r in h is account o f behavior, la te r  behavioral psychologists 

became concerned w ith perception through th e ir  in te re s t in habits and 

associations. H u ll's  (1943) work, in  p a r tic u la r , "resu lted in  a pro

l i fe ra t io n  o f hypothetical mechanisms to mediate between ‘ sensory inpu t' 

and overt response" (Owen, 1978, p. 519). fty purpose in th is  section 

is to  connect my e a r lie r  discussion of empiricism and associationism 

to the tra d itio n a l view o f perception in psychology. I shall b r ie f ly  

describe Berkeley's philosophical theory o f perception and von 

Helmholtz's psychological one, both of which are a sso c ia tion is t. Fore

runners to those cu rren tly  questioning a sso c ia tio n is t-e m p ir ic is t ac

counts o f perception were Gestalt psychologists who challenged the 

asso c ia tion is t account. I shall discuss th e ir  assumptions b r ie f ly  but 

argue th a t, un like the current challenge, th e ir  views did not u ltim a te ly  

in i t ia te  a metatheoretical s h if t .
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The psychological treatment o f perception can be traced back to 

the philosophies o f Locke, Berkeley, and Hume who attempted to estab lish 

what cons titu tes  the evidence o f experience. These em p iric is ts  held 

tha t a ll  knowledge is  gained through experience and what constitu ted 

experience could be derived from basic elements or un its  (usually of 

sensation) and then organized or structured through association. For 

example, Locke (1690/1959) sta tes:

When I say the senses convey in to  the mind,
I mean, they from external objects convey in to  
the mind what produces there those perceptions.
This great source of most o f the ideas we have, 
depending wholly upon our senses, and derived 
by them to the understanding, I c a ll SENSATION.
(p. 123)

Although Locke, Berkeley, and Hume provide d if fe r in g  accounts of percep

t io n , central in  th e ir  accounts is  the ro le  o f sensation as the basis 

fo r  knowledge. Since he developed a sp e c ific  theory o f v is ion  to  ex

p la in  perception o f depth, many psychologists (e .g ., Earhard, 1974; 

Hochberg, 1978; Koffka, 1930) have claimed tha t Berkeley influenced psy

chological theories o f perception most d ire c t ly .

Generally, the em p iric is ts  accounted fo r  ideas by claiming they 

are copies o f sensations ava ilab le  from the external world (and held 

in memory). Perception begins, then, w ith  the re g is te rin g  o f sensations 

(such as co lo r patches) on the re tina  o f the eye. These un its  o f sensa

tio n , however, can not account fo r  spatia l information such as s ize, 

depth, distance, and pos ition . How does the perceiver acquire th is  in 

formation? The B r it is h  em p iric is ts  answered, "through associa tion ." 

Berkeley's theory o f v is ion  gives an assoc ia tio n is t account of spatia l
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perception. The re tin a l image o f an ob jec t, according to  Berkeley, is  

only two dimensional, so through what means does one come to experience 

depth?

For Berkeley, these means are p rim a rily  asso
c ia tio n  w ith  touch, and secondarily, the sen
sations o f convergence and accommodation of the 
eyes. Therefore perception is  accomplished by 
adding to  and correcting  the s tim u la tion  so th a t, 
in th is  case, a three-dimensional world can be 
perceived from a two-dimensional stimulus.
(Mace, 1974, p. 139)

Thus depth, not a given in perception, must be learned. Hochberg (1978)

provides a more complete summary o f Berkeley's e m p ir ic is t theory:

Our experiences o f visual space would . . . 
consist o f three kinds o f elements: (1) the
"purely" visual sensations such as co lo r 
patches . . . which are nonspatia l; (2) the 
k ines the tic  sensations from the muscles o f 
accommodation and convergence; and (3) those 
memories o f the previous k ines the tic  sensations 
o f reaching or walking th a t had become asso
ciated w ith the sp e c ific  accommodation and con
vergence sensations, and w ith  visual depth cues, 
to  lend spatia l meaning to both o f them. (p. 62)

The m odification and correction  o f incoming sensory s tim u la tion , mean

ingless in and o f i t s e l f ,  re s u lt so le ly  from past experience; in  th is  

type o f empiricism the mind is  viewed as a blank ta b le t.

In Berkeley's theory, then, the appropriate objects of perception 

are sense data; but given the in f in i te  number o f data tha t must combine 

to form sensory "experience," Berkeley had to  hold, to  keep the explana

tion  manageable, th a t such combinations resu lted from accretion o r, to 

sta te i t  another way, "tha t our sensory experience is  the sum o f a ll  

our sensations" (Hochberg, 1978). As a re s u lt o f h is emphasis on un its  

o f sensation, Berkeley (1710/1929) maintains tha t the organism reg is te rs  

sensations passively and th a t the sensations are in e r t.
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A ll our ideas, sensations, notions, or 
the things which we perceive, by whatsoever 
names they may be distinguished, are v is ib ly  
inac tive : there is  nothing of power or a-
gency included in them . . . .  there is  no
thing in them but what is  perceived, (p. 137)

In th is  view, as Rock (1975) notes, "Visual sensations themselves do 

not provide much knowledge about the world. . . . They are signs or 

cues to which various associations or images can become attached, sup

plementing the sensations" (p. 14). Further, Berkeley's theory places 

s ingu lar importance on the re tin a l image as the determinant fo r  what 

is  perceived. Mace (1974) notes tha t fo r  Berkeley, "the re tina  is  the 

p ic tu re  plane onto which the w orld 's l ig h t  rays are projected" (p. 139) 

In other words, po in t sensations, frozen in time, form a re tin a l image, 

which is  only an equivocal sign of the external world. These assump

tions in Berkeley's theory profoundly a ffected subsequent psychological 

accounts of perception, and most notably von Helmholtz's.

As Earhard (1974, p. 102) notes, von Helmholtz (1884) a c tive ly  

sought to construct an em p iric is t theory o f visual perception. N ati- 

v is ts  l ik e  Hering had claimed th a t asso c ia tion is t views could not ade

quately explain spatia l organization and argued tha t innate processes 

should be invoked to explain perception. In re je c tin g  innate processes 

to explain three-dimensional space perception, von Helmholtz maintains 

the a tom istic u n it o f analysis tha t Berkeley d id ; elements o f sensation 

could be organized through learning ( i . e . ,  associa tion). Like Berkeley 

von Helmholtz stresses the ro le  o f sensations in visual perception: 

"[We] always trans fe r the o rig in  o f any l ig h t  sensation, which arises 

in [a p a rtic u la r] point o f the re tin a , to the corresponding spot o f the
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external f ie ld  o f v is io n " ( in  Pastore, 1978, p. 360). In maintaining 

elements o f sensation as the basis o f perception, von Helmholtz had to 

account fo r  the organization of sensations in to  perceptions ( i . e . ,  the 

world is  not seen as co lo r patches). He claims, much l ik e  Berkeley, 

th a t our memories of movement and information from touch (a ll associated 

through experience) provide the basis fo r  perception of visual s tim u li 

(Hochberg, 1978, p. 60). Von Helmholtz fu rth e r separates visual sensa

tions (which stimulated the re tin a ) from the " f in a l"  perception by 

appealing to  "unconscious inference."

Given von Helmholtz's e m p iric is t assumptions, some kind of opera

tio n  had to explain the transformation o f the re tin a l image, which con

tained inadequate spatia l inform ation, to the fin a l perception which 

contained complete inform ation. Von Helmholtz claims tha t the store 

o f information learned from past experience operated to adjust the inade

quacy through a process l ik e  an inference. Gregory (1974, p. 275) 

states the form of von Helmholtz's inference as fo llow s:

This re tin a l shape has (nearly) always oc
curred when there is  an external 
tab le .

This re tin a l shape is  present.
Therefore there is  (probably) an external 

ta b !e .

Of course, in normal perceptual experience the perceiver does not con

sciously in fe r ; and so, von Helmholtz argues, perceptions appear to  be 

immediately given because associations are learned so w e ll. The in 

ference is  unconscious. As Pastore (1978) summarizes von Helmholtz's 

basic premise,
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We never perceive objects of the external 
world d ire c t ly .  On the contrary, we only 
perceive the e ffec ts  o f these objects on 
our nervous apparatuses, and i t  has always 
been l ik e  tha t from the f i r s t  moment o f our 
l i f e .  (p. 357)

Thus von Helmholtz introduced in to  psychology a kind of mediation—one 

based on learned associations; unconscious inferences intervened be

tween sensations and perceptions (c f. Turvey, 1977a).

Before re la tin g  Berkeley and von Helmholtz's theories of per

ception to Pepper's account o f mechanism, I shall b r ie f ly  summarize the 

G estalt psychologists' reaction against the asso c ia tio n is t account of 

perception. Such a summary w il l  i l lu s t r a te  how re s il ie n t  the t ra d i

tiona l mechanist view of perception has been h is to r ic a lly  and sharpen 

my argument th a t the current challenge by Gibson and others occurs a t 

a metatheoretical le ve l. The in te rp re ta tio n  tha t the G estalt psycholo

g is ts ' challenge did not go fa r  enough also has im plications fo r  those 

psychologists who advocate th a t an a lte rn a tive  to mechanism is  "a 

g e s ta lt approach" (e .g ., Wertheimer, 1978, p. 744).

The research o f the G esta lt psychologists on perception ca lled  

in to  question the atom istic  view o f the a sso c ia tio n is ts ; s p e c if ic a lly  

th e ir  research attempted to  demonstrate th a t the nervous system did not 

respond to ind iv idua l elements which accreted to make up a stimulus pat

te rn , but rather i t  responded to the configura tion  of the e n tire  stimu

lus pattern . Koffka (1930), arguing against Berkeley, fo r  example, 

s ta tes:

Our space perception in a ll three dimensions 
is  the re s u lt o f organized brain a c t iv ity  and 
. . . .  we can understand our space perception
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only in terms of organization, i . e . ,  in terms 
o f actual dynamic processes, and not in terms 
o f mere geometrical stimulus-sensation corre
la tio n s . (p. 185)

In stressing the form of the objects of perception, Gestalt psycholo

g is ts  pointed to the re la tionsh ips between configurations in wholes 

ra ther than to  the re d u c tio n is tic  analysis o f wholes in to  th e ir  con

s titu e n t parts. They asked such questions as: I f  l i t t l e  mosaic pieces

form the configura tion  perceived, how is  i t  we perceive s h if ts  in pat

terns o f co n tinu ity  ra ther than s h if ts  in pieces? As Kohler (1930) 

claims, "The hypothesis of independent l i t t l e  parts is  unable to give 

an explanation" (p. 148). Thus the Gestalt psychologists attacked the 

a tom istic  reductionism in the e m p ir ic is t tra d it io n . The G e s ta ltis t view 

s t i l l  e x is ts . In a recent study on form perception, fo r  instance, 

Pomerantz, Sager, and Stoever (1977) reintroduce G e s ta ltis t explanations 

to  account fo r  th e ir  fin d in g s ; they develop th e ir  explanations in  con

tra s t to a s t i l l - c u r re n t  asso c ia tio n is t view.

As several psychologists have argued, Gestalt experiments only 

id e n tif ie d  serious de fic ienc ies in the e m p iric is t tra d it io n  and did not 

o ffe r  a v iab le  theore tica l a lte rn a tive  (Gibson, 1979, p. 140; Hochberg, 

1974, p. 204; Wertheimer, 1974, p. 87). Shaw and P ittenger (1977) 

s ta te :

Thus, while there is  good reason to  agree 
w ith  the G e s ta lt is ts 1 claim tha t the c la s s i
cal view o f perceptual space as an in e r t ,  
absolute space is  w oefully inadequate and must 
be re jected, we need not reve rt to th e ir  view 
of perceptual space as a f ie ld  o f mysterious 
forces in  the cortex where isomorphic repre
sentations o f physical objects act upon each 
other, (p. 107)
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In Chapter Two, I noted Pepper's s im ila r in te rp re ta tion  o f the Gestalt 

psychologists; namely, h is  claim tha t th e ir  assumptions kept them w ith in  

a mechanistic world view. While the experimental find ings o f these psy

cho log ists raised serious doubts about sensation-based theories such 

as von Helmholtz's, the Gesta lt psychologists "never managed to go be

yond them" (Gibson, 1977, p. 79).

W ithin Pepper's framework, the tra d it io n a l,  sensation-based 

theories o f perception, grounded in empiricism and associationism, imply 

a mechanist world view. According to Turvey (1977a), von Helmholtz's 

assumptions about perceptual processes "have been f i l l e d  in to a s ig n i

f ic a n t degree by contemporary investiga to rs  and th e o ris ts  but have not 

been s ig n if ic a n t ly  a lte red " (p. 67). S p e c if ic a lly , the reduction of 

perceptual experience to  p a rtic u la rs , the reconstruction o f these par

t ic u la rs  in to  percepts, and the pa ss iv ity  o f the organism leg itim ized  

inves tiga tion  in laboratory experiments which iso la ted s ta t ic  objects 

o r th e ir  parts in an attempt to discover the laws governing perception. 

These mechanistic assumptions need fu r th e r  e laboration.

The tra d itio n a l a sso c ia tio n is t view o f perception emphasized par

t ic u la rs  in  perceptual experience; as Pepper stresses, fo r  the mechanist, 

"on ly  p a rticu la rs  e x is t"  (p. 214). I have already shown how e a r lie r  

theories o f perception reduced these p a rticu la rs  to  sensation. To i l 

lu s tra te  how th is  assumption has been updated, I shall b r ie f ly  summarize 

Hebb's (1949) account o f perception and then Hayes-Roth's theory (1977) 

which re lie s  on Hebb's account.

Later assoc ia tion !'s tic  accounts such as Hebb's (1949) de- 

emphasize the ro le  of sensations but p o s it some basic a n a ly tic  u n it
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(usually located in the central nervous system) to which perceptual ex

perience can be reduced. Those u n its , viewed as fragmentary elements 

o f perception, function as bu ild ing  blocks necessary to  con s titu te  the 

ob ject o f perception. Earhard (1974) succ inctly  summarizes Hebb's ac

count:

B as ica lly , Hebb assumes tha t repeated visual 
tracing o f the boundaries o f figu res  permits 
the development o f co rtica l representations 
ca lled ce ll assemblies fo r  perceptual elements 
such as lin e s  and angles, and tha t these ce ll 
assemblies must combine sequentia lly  in to  
'phase sequences' before even the simplest o f 
visual forms can be id e n tif ie d , (p. 97)

Hebb's theory, then, accounts fo r  perceptual learning through associa

tio n  (and a c tiva tion ) of basic an a ly tic  un its .

Hayes-Roth's (1977) knowledge-assembly theory exem plifies one 

o f the most recent refinements o f a mechanistic view o f cogn ition , a 

viewwhich places emphasis on reducing experience to constituent p a r t i

cu lars. Her explanation o f the a cq u is ition , representation, and pro

cessing o f knowledge d ire c t ly  extends Hebb's assumptions about percep

tual learn ing ; she sta tes, "Perception o f a stimulus causes a c t iv ity  

in the representative cell-assem blies" (p. 262). The basic ana ly tic  

u n it ,  termed a c o g it, is  activa ted d ire c t ly  and "assembled" w ith  asso

c ia tions  (p. 261). Her theory, however, provides an a lte rn a tive  to the 

lin e a r, seria l processing cha rac te ris tics  o f Hebb's; she notes, "[The 

knowledge-assembly theory] assumes tha t the id e n tit ie s  of functional 

un its  (cog its ) change as learn ing progresses and tha t any s truc tu re  im

posed on the to-be-learned information influences the evolution of 

cog its " (p. 265). Thus, Hayes-Roth's assumption tha t the elements (co

g its )  have an active  construal capacity in higher organizational pro-
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cesses departs from the tra d itio n a l assoc ia tio n is t account o f perception 

in which the elements have, to  use Berkeley's phrase, "nothing o f power 

or agency included in them." The theory, however, is  mechanistic in 

i ts  insistence on basic un its  from which experience (knowledge) is  con

structed. The process by which the cogits a lte r  th e ir  character re

mains s t r ic t ly  a sso c ia tio n is tic .

A second mechanistic assumption in the tra d itio n a l view o f per

ception is  the pass iv ity  o f the organism. For Berkeley, as well as von 

Helmholtz, visual sense data are imprinted on the re tin a . Von

Helmholtz's unconscious inference occurs a fte r  stim ula tion  o f the re tina

and a fte r  formation of the re tin a l image, and the kind o f mediation (pro

duced by the inference) operates passively; th a t is ,  the re tin a l image 

is  supplemented from past experiences (images, stored in memory). The 

inference does not involve separate log ica l or ra tiona l processing (see 

Rock, 1977, fo r  a s im ila r account o f von Helmholtz's influence and 

Pastore, 1978, fo r  a ph ilosoph ica lly  d if fe re n t in te rp re ta tio n  o f i t ) .

The p a r t ic u la r ity  o f the perceptual experience and pass iv ity  o f the or

ganism in  perception had important im plications fo r  laboratory research.

As Gibson (1979) notes, psychological investiga tions in to  per

ception tra d it io n a lly  assumed what was perceived were objects or parts 

o f objects. Gibson (p. 206) c ite s  a key passage from von Helmholtz:

The in te n t o f v is ion  is  to see as d is t in c t ly
as possible various objects or parts o f an ob
je c t in succession. This is  accomplished by so 
pointing the eyes tha t an image o f the given 
object is  projected on the fovea o f each re tin a .
The governing o f the ocular movements is  wholly 
subordinated to  th is  end; both eyes are adjusted 
and accommodated together so as to permit th is
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l ig h t  absorptive po in ting . Any . . .
eye movement not having fo r  i t s  end the
a tta in in g  of d is t in c t  imaging of an object 
cannot be performed.

I f  the goal o f perception is  an ob jec t, then experiments in the labora

to ry  could iso la te  "ob jects" and control various aspects of them. Such 

a ttr ib u te s  o f the stimulus as s ize, form, hue, loca tion , brightness, 

and so fo r th  became independent variables (Nafe, 1930, p. 130). From

simple objects and th e ir  a ttr ib u te s , more complex aspects o f perception

could eventually be explained in terms o f laws. Based on experimental 

fin d in g s , laws tha t govern perceptual learn ing could be stated, i f  not

in pure descrip tive  form, a t lea s t in terms o f p ro b a b ility  (c f.  Pepper,

1942, pp. 215-216). And th is  is  the th ird  mechanistic assumption: 

through measuring the a ttr ib u te s  o f the ob ject o f perception ( i . e . ,  mul

t ip le  corrobora tion), laws o f "the machine" could be discovered. Gibson 

(1979) claims th a t the tra d it io n a l view o f perception saw the eye as 

a camera; th is  analogy helps c la r i fy  Pepper's description o f how laws 

can explain and p red ic t phenomena.

What became a p r io r i ty  in  tra d it io n a l investiga tions of percep

tio n  was the ob jec t, and th is  p r io r i ty  had consequences fo r  how percep

tio n  could be studied. Johansson, von Hofsten, and Jansson (1980) note: 

"The tra d itio n a l approach to  visual perception to  a very large extent 

has been focused on so-called s ta tic  perception" (p. 28). S im ila r ly , 

Gibson (1979) argues:

The textbooks and handbooks assume th a t 
v is ion  is  simplest when the eye is  held
s t i l l ,  as a camera has to be, so th a t a
p ic tu re  is  formed to  be transm itted to the 
bra in . Vision is  studied by f i r s t  requiring
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the subject to f ix a te  a po in t and then 
exposing momentarily a stimulus or a 
pattern o f s tim u li around the f ix a tio n  
po in t. . . . The inves tiga to r assumes tha t 
each fix a tio n  of the eye is  analogous to an 
exposure of the f i lm  in a camera, so tha t 
what the brain gets is  something l ik e  a se
quence o f snapshots, (p. 1)

This "image-cue" model o f visual perception, as Johansson, von Hofsten, 

and Jansson, (1980) describe i t ,  o rig in a tin g  w ith Berkeley and von 

Helmholtz, assumes a mechanistic world view. Again, the analogy o f the 

eye to  a camera perhaps best captures the mechanistic account o f percep

tio n .

Although the Gestalt psychologists challenged the emphasis the 

assoc ia tion is ts  placed on p a rtic u la rs , a much more extensive reaction 

against the mechanistic view of perception has been emerging recen tly , 

and in  Kuhn's (1962/1970) terms, i t  is  a "revo lu tionary" one because 

i t  may prepare the way fo r  a new paradigm. As would be expected, such 

a revo lu tionary s h if t  in the f ie ld  o f perception has im plica tions fo r  

the study o f a ll aspects o f cogn ition , especia lly  memory. Gibson terms 

the new approach to  perception "ecological o p tic s "; Johansson, von 

Hofsten, and Jansson (1980) term the movement "event perception," a per

haps conveniently co n te x tu a lis t phrase I shall employ as w e ll.

Event Perception

I shall introduce event perception by analyzing an experiment 

by Johansson (1973); such an analysis w i l l  serve to i l lu s t r a te  how psy

cho log ists studying event perception have a lte red  mechanistic assump

tions about perception. S p e c if ic a lly , I shall argue th a t Johansson's
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experiment challenges the mechanistic assumptions which underlie  the 

tra d it io n a l image-cue model. Although I shall not discuss the major 

th ru s t o f Johansson's extensive experimental work, I should note tha t 

h is experiment (1973) on motion perception was designed to support the 

p r in c ip le  o f perceptual vector analysis. That p rin c ip le  reads: " tre a t

the re la t iv e  motions in the pattern as a perceptual u n it and the common 

component as a reference frame fo r  the motion of th is  u n it"  (Johansson, 

von Hofsten, & Jansson, 1980, p. 33). Johansson sets fo rth  a p ro jective  

geometry to replace Euclidean geometry as the basis fo r  perceptual anal

ys is  o f motion; in his model, "the so-called p ro jective  properties, which 

remain inva rian t under perspective transformation of a fig u re , are ab

stracted" (Johansson, von Hofsten, & Jansson, 1980, p. 31). Thus, e le 

ments o f the moving stimulus are perceived in  re la tio na l sets which in 

te ra c t.

In Johansson's experiment (1973) on motion perception, small 

l ig h t  bulbs were attached to  the main jo in ts  (ankles, knees, shoulders, 

elbows, and w ris ts ) o f people who were then film ed walking around a dar

kened room. The f i lm  o f those spot patterns was then presented to sub

je c ts  un fam ilia r w ith these patterns (school youngsters) fo r  very short 

time in te rv a ls . " I t  came out tha t 40% of the subjects perceived the 

dot pattern as a walking person a t the 0.1-sec in te rva l and no one 

needed more than 0.2-sec fo r  th is  perceptual organization o f the moving 

dots" (Johansson, 1979, p. 100). Johansson (1976) argues th a t, under 

these conditions, the perception o f the walking person is  almost instan

taneous. In the experiment (1973), even when cues were removed, subjects
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s t i l l  recognized the pattern but made adjustments. For example:

[When the camera followed the moving person 
so tha t there was no forward motion of the 
image] some of the Ss also spontaneously de
scribed the event as a walking on some kind 
o f moving b e lt . The [ in v is ib le )  ground then 
was experienced as moving backward, (p. 209)

Thus, the basic perceptual experience ( i . e . ,  recognition of a walking

person) remained fa i r ly  re s il ie n t  to cue m odifica tion .

The tra d itio n a l image-cue model o f perception becomes extremely

lim ite d  in explaining experimental find ings l ik e  Johansson's. F irs t ,

the tra d itio n a l approach to perception treated motion perception

as lim it in g  cases hard to  deal w ith  in a 
th e o re tic a lly  sa tis fy in g  way. To a certa in  
degree stroboscopic motion is  an exception.
I ts  stimulus consists o f a succession of sta
t ic  images, and therefore in the case the 
image model can be applied a fte r  accepting 
a unique e ffe c t o f the temporal succession o f 
images. (Johansson, von Hofsten, and Jansson,
1980, p. 28)

T ra d it io n a lly , the perception o f motion was explained as a sequence of 

snapshots—a s ta tic  image formed on the re tin a ; and then, as each part 

o f the stimulus moved successively, the pos ition  o f each element was 

stored in memory. Perception o f motion was conceptualized as a deduc

tio n  from sequences of s ta tic  arrangements (Turvey, 1977a). Such an 

account, however, presents d i f f ic u l t ie s  when other than stroboscopic 

motion is  investigated.

One theoretica l ob jection , fo r  example, s im ila r to the one 

G estalt psychologists made about the e m p iric is t account of form percep

tio n , concerns the formation o f organizational patterns produced by mo

tio n . Given the tra d itio n a l account o f the perception of motion, i t
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is  d i f f i c u l t  to  determine how the sequence of snapshots become joined 

together to form a meaningful percept (such as a walking person). What 

makes the elements cohere? C erta in ly w ith simple types of motion pat

te rns, association can be appealed to as a v iab le  explanation o f organi

za tion ; however, given the tremendously complex nature of real motion 

mathematically, such an appeal becomes awkward, p a r tic u la r ly  in account

ing fo r  new perceptual experiences. As I shall i l lu s t r a te ,  Johansson's 

experiment challenges the tra d it io n a l account on th is  ground; i t  is  also 

important to note th a t h is experimental design departed from the tra d i

tion a l experimental approach to  motion perception ( i . e . ,  stroboscopic 

motion) because i t  did not assume tha t the goal o f perception is  the 

reg is te ring  o f a succession o f objects or th e ir  parts.

A tra d it io n a l,  a sso c ia tio n is tic  account o f Johansson's find ings 

would have to assume the fo llow ing  stages: each element (dot) is  re

g istered on the re tina  and i t s  pos ition  held in memory; as each new dot 

is  added, a pattern emerges inside the perceiver ( i . e . ,  represented in 

memory); th is  pattern has been experienced in the past and has become 

associated w ith a ce rta in  body movement; a deduction or inference is  

then made and the pattern recognized. Such an account, however, cannot 

explain Johansson's f in d in g ; namely, the instantaneous recognition o f 

the pattern which was o f tremendous mathematical complexity. The set 

o f dots in his experiment started out as a meaningless grouping, and 

w ith in  about one second o f viewing time, subjects recognized a meaning

fu l pattern accurately. The a ssoc ia tio n is t cannot consis ten tly  claim 

instantaneous recognition of a pattern in present experience because
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th a t would be recognizing a s ig n ific a n t u n it beyond the p a rticu la rs  o f 

experience. That each dot is  registered as a re tin a l image and then 

stored in  memory becomes an un like ly  explanation. As Johansson (1979) 

summarizes h is (1973) find ings:

The experiment described strongly supports 
the hypothesis tha t continuous re la t iv e  change 
over time in the stimulus pattern is  the funda
mental type o f information in space perception.
A ll the motions o f the elements are seen as re
la ted  to each other from the very f i r s t  moment 
o f presentation or from the onset o f re la t iv e  
displacement. The organization o f these d is 
placements to  a complex f ig u ra tio n  in motion 
seems to be an in i t ia l  act in the perceptual re
sponse. (p. 101)

This explanation o f motion perception requires, as Johnasson also notes 

(p. 97), a metatheoretical s h if t  because i t  challenges the v a lid ity  o f 

tra d it io n a l,  and I shall argue, mechanistic assumptions about percep- 

t i  on.

I have already noted tha t Johansson's experiment departed from 

the tra d it io n a l experimental framework by investiga ting  real motion per

ception. This opposes the more a r t i f i c ia l ly  contrived laboratory ex

periments which were designed to  understand how simple motion patterns 

were perceived so tha t more complex motion patterns could eventually 

be understood. Rather than investiga ting  a co lle c tio n  of d iscre te , sta

t ic  "snapshots" o f objects or th e ir  pa rts , Johansson investigated the 

flow  o f information over time. Part of the s h if t  involves studying per

ception and not sensation. C haracteris tic  of the metatheoretical s h if t  

in the new study o f perception is  the focus on b io lo g ic a lly  natural 

"events," l ik e  walking; "[event perception] denotes perception of any

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

82

change of q u a lity , qu an tity , or pos ition  during a chosen in te rva l of 

time" (Johansson, 1979, p. 94). Thus, the u n it fo r  analysis dram atically 

s h if ts  from the tra d itio n a l image-cue model to flow  models. A ll those 

working in  event perception stress the b io lo g ica l character o f the event 

as being a much more va lid  basis fo r  explaining perception than the 

a tom istic  basis of the tra d it io n a l model.

A key mechanistic assumption underlying the image-cue model of 

perception is  th a t a ll  perceptual experience can be reduced to basic 

p a rticu la rs  (such as the spots in Johansson's experiment), regardless 

o f th e ir  f in a l composition. The flow  model assumes tha t perception be

gins w ith  the recognition o f in te rre la tio n s  among patterns, and thus 

the model takes in to  account the f in a l composition in  the explanation 

o f perceptual experience. Such a model goes beyond the Gesta lt account 

o f form perception: i t  assumes tha t perception takes place over time,

and the information is  not p hys io log ica lly  corre la ted to some mental 

s ta te . As recognized by Johansson (1979) and Gibson (1979), the image- 

cue model o f perception is  based on un its  o f analysis ch a rac te ris tic

o f physics ( i . e . ,  atomic u n its ) and the flow  model on un its  o f analysis

ch a ra c te ris tic  of b io logy ( i . e . ,  ecological u n its ) .

The s ize -le ve ls  o f the world emphasized by 
modern physics, the atomic and the cosmic, are 
inappropriate fo r  the psychologist. We are con
cerned w ith th ings a t the ecological le v e l, w ith
the hab ita t of animals and [human beings].
(Gibson, 1979, p. 9)

The study of real motion perception, in a l l  i t s  complexity, then departs

from the re d uc tio n is t method inherent in  the tra d it io n a l image-cue model.
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The s h if t  in  the u n it o f analysis produces a d if fe re n t conception 

o f the "stim ulus" in perceptual experiments as can be read ily  observed 

in Johansson's experiment. Given his experimental fin d in g s , the ex

planation th a t ind iv idua l s tim u li (small dots) cause the response ( i . e . ,  

recognition of a walking person) becomes untenable. Rather, to  use 

Gibson's term, stimulus information is  contained in  the patterns of 

movements and th e ir  in te rre la tio n s  as they "flow " over time; and the 

stimulus information is  "picked up" by the perceiver. Gibson (1979) 

states tha t "a permanent object cannot possibly be specified  by a stimu

lus . The stimulus information fo r  an object would have to reside in 

something pe rs is ting  during an otherwise changing flow  o f stim u la tion" 

(p. 56). I t  is  also important to note tha t Johansson's experiment sug

gests tha t there is  a richness of stimulus information ava ilab le  to  the 

perceiver p r io r  to any "processing."

The resu lts  of Johansson's experiment also have im plications fo r  

the ro le  o f the subject in perceiving. The tra d it io n a l image-cue model 

assumed th a t the s tim u li were registered passively and th a t association 

from past experience operated to embellish the stimulus before percep

tual recognition could take place. This tra d it io n a l account o f per

ceptual processing has been referred to as " in d ire c t"  perception be

cause the perceiver only "sees" the stimulus in te rn a lly  ( i . e . ,  through 

memorial representation). Johansson's experiment suggests tha t some

th ing other than "a successive remembering and adding" o f positions of 

elements occurs in perceptual experience. Although ind iv idua l re

searchers investiga ting  event perception explain the a lte rn a tive  to the
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tra d itio n a l processing model somewhat d if fe re n t ly ,  generally they argue 

tha t the information fo r  perceptual recognition ex is ts  not inside the 

perce iver's head but J_n the flow  of stimulus inform ation. Thus, th e ir  

theory is commonly re fe rred  to as a theory o f "d ire c t"  perception; and 

in th is  view of perception, the ro le  of the subject in the perceptual 

experience is  redefined. Johansson (1979) argues tha t his subjects, 

in order to recognize the pattern qu ick ly  and accurately, had to  abstract 

" re la tiv e  motions (limb movements) w ith in  a group o f moving elements"

(p. 100). He has offered (1970) a somewhat d if fe re n t account o f the 

organism's ro le  in perception from Gibson's. As I shall suggest la te r ,  

the ro le  of the organism in event perception l i te ra tu re  remains theore

t ic a l ly  problematic. What is  important to note about Johansson's experi

mental find ings is  tha t perceptual information was contained in the per

ceptual "event"; the assumption th a t passive processing alone can ac

count fo r  the organism's ro le  in perception w il l  have to be replaced.

Both the design and find ings o f Johansson's experiment ca ll in to  

question the fo llow ing  mechanistic assumptions o f the tra d itio n a l model 

o f perception: (a) tha t the goal o f perception is  a s ta tic  image of

an object or i t s  parts; (b) th a t perception can best be investigated 

re d u c tio n is tic a lly  through a r t i f i c ia l  laboratory manipulations o f a t

tr ib u te s  o f ob jects; and (c) tha t passive processing de lim its  the o r

ganism's ro le  in  perception. Johansson's experimental find ings exem

p l i f y  co n te x tu a lis tic  categories ra ther than mechanistic ones. The or

ganization and instantaneous recognition o f a walking person from a 

series of movements of small spots indicates th a t the qual i t y  of the
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event is  noticed ra ther than elements or d e ta ils . The textures o f the

event are the patterns o f movement and th e ir  in te rre la tio n s , and these

spread over time. Further, as Pepper (1960) notes,

[Contextual ism] denies th a t a whole is  nothing 
but the sum o f i t s  parts. I t  even denies tha t 
a whole is  a so rt o f added part l ik e  a clamp th a t 
holds together a number o f blocks. A whole is  
something immanent in an event and is  so in 
tu ite d , in tu ite d  as the q u a lity  o f tha t very 
event, (p. 238)

In order to more thoroughly explore the com p a tib ility  between the l i t e r a 

ture  on event perception and contextual ism, I shall turn to Gibson 

(1979) who has provided an e x p lic i t  theo re tica l framework fo r  the study 

o f event perception.

Gibson's Theory o f Perception

In h is book The Ecological Approach to  Visual Perception (1979), 

James J. Gibson, emphatically abandoning a l l  the mechanistic assump

tions I have discussed, id e n t if ie s  his approach to perception as new 

and s ig n if ic a n t ly  d if fe re n t from older theories (pp. 238-239). As men

tioned e a r lie r ,  Gibson questions the appropriateness o f the tra d itio n a l 

physical sciences model as a basis fo r  investiga ting  perception and a r

gues fo r  an ecological model. "The m utua lity  o f animal and environ

ment," he sta tes, " is  not implied by physics and the physical sciences. 

The basic concepts o f space, time, m atter, and energy do not lead na

tu ra l ly  to the organism-environment concept or to the concept o f a spe

cies and i t s  ha b ita t" (p. 8 ). In adopting an ecological model as the 

basis fo r  investiga ting  and understanding perception, Gibson employs
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a new world hypothesis—one very c lose ly aligned to  contextua- 

1 ism.

Gibson's general c r it ic is m s  o f other theories o f perception 

and h is ecological concerns are s im ila r to c r it ic is m s  and concerns of 

co n te x tua lis ts . What is  perceived is  not objects and th e ir  parts or 

a succession o f images, but "events," which occur in the te r re s tr ia l 

environment, and th e ir  p roperties. Recognition o f the ro le  o f the en

vironment in perception is  a c ruc ia l fa c to r fo r  the co n te x tu a lis t.

Dewey (1938), fo r  example, noting the elevated status o f the perceptual 

ob ject in psychological theory, sta tes, "In actual experience, there 

is  never any such iso la ted  s ingu lar ob ject or event; an ob ject or event 

is  always a special p a rt, phase, or aspect, o f an environing experienced 

world—a s itu a tio n "  (p. 67). In the same ve in , he sta tes, "The common- 

sense world includes, to be sure, perceived ob jects, but these are under

stood only in the context of an environment. An environment is  cons ti

tu ted by the in te rac tions between things and a l iv in g  creature" (p. 150). 

In a la te r  work, Dewey and Bentley (1949) carry the co n te x tua lis t posi

tio n  fu r th e r :

Since man as an organism has evolved among 
other organisms in an evolution ca lled  "na
tu ra l , "  we are w il l in g  under hypothesis to 
tre a t a ll o f h is behavings, including h is most 
advanced knowing, as a c t iv it ie s  not o f him
s e lf alone, nor even as p rim a rily  h is , but as 
processes o f the f u l l  s itu a tion  of organism- 
environment. (p. 104)

Gibson's theory of perception s im ila r ly  emphasizes the environment as

context.
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In Gibsons' theory, the environment "re fe rs  to the surroundings

of those organisms th a t perceive and behave, tha t is  to say, animals"

(p. 7 ). These surroundings include, fo r  example, geographical features

o f the earth as well as other animals. The environment consists of

structured un its  which are embedded or nested in other u n its . In his

most co n te x tu a lis tic  descrip tion , Gibson states:

There are forms w ith in  forms both up and down 
the scale of size. Units are nested w ith in  
la rge r u n its . Things are components of other 
th ings. They would cons titu te  a hierarchy ex
cept tha t th is  hierarchy is  not categorical 
but f u l l  o f tra n s itio n s  and overlaps. Hence, 
fo r  the te r re s tr ia l environment, there is  no 
special proper u n it in terms o f which i t  can 
be analyzed once and fo r  a l l .  (p. 9)

I t  is  th is  environment, composed of overlapping and nested u n its , tha t 

the organism's "perceptual system" has evolved to  detect. Indeed,

Gibson argues senses should be defined as perceptual systems: "a per

ceptual system is  a set o f organs, including receptors, which can attend 

to  or explore the environment and detect ce rta in  classes of information" 

(Michaels & C are llo , 1981, p. 39). Perceptual systems respond to na

tu ra l "events" th a t occur in the environment. "We perceive not [ab

s tra c t empty] time [as prescribed by the model o f physics] but pro

cesses, changes, sequences" (Gibson, p. 12). Information ava ilab le  to 

the organism's perceptual system is  contained in an environment which 

surrounds i t ,  and th is  information cannot be reduced to sensory s tim u li:

The supposed sensations resu lting  from . . . 
s tim ula tion  are not the data fo r  perception.
S tim ulation may be a necessary condition fo r  
seeing, but i t  is  not s u ff ic ie n t. There has 
to  be stimulus information ava ilab le  to  the 
perceptual system, not ju s t stim ulation o f the

4 - I V. rr\
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Stimulus information is  specified in the " l ig h t , "  s p e c if ic a lly  in what 

Gibson terms the "ambient op tic  a rray" (p. 51).

As opposed to  rad iant l ig h t ,  which causes illu m in a tio n , ambient 

l ig h t  resu lts  from illu m ina tion  and comes to a p a rtic u la r po in t o f ob

servation from a ll  d ire c tio n s ; i t  "makes ava ilab le  information about 

re fle c tin g  surfaces" (p. 64). This l ig h t  can be structured because of 

the s truc tu re  o f the environment.

Only inso far as ambient l ig h t  has structure  
does i t  specify the environment. I mean by 
th is  tha t the l ig h t  a t the po in t o f observa
tion  has to be d if fe re n t in d if fe re n t d irec
tions (o r there have to be d ifferences in  
d if fe re n t d irec tion s) in order fo r  i t  to con
ta in  any information. The d ifferences are 
p r in c ip a lly  d ifferences o f in te n s ity  . . . 
ambient l ig h t  w ith s tructu re  is  an ambient 
op tic  a rray . This implies an arrangement of 
some so rt, tha t is ,  a pa tte rn , a te x tu re , or 
a configura tion, (p. 51)

The op tic  array changes because the po in t o f observation changes ( i . e . ,

the observer is  m obile); however, ce rta in  features remain " in v a ria n t" ;

i . e . ,  p e rs is t over time. The perspective changes w ith locomotion, but 

"one arrangment does not become a wholly d if fe re n t arrangement by a d is 

placement o f viewpoint" (p. 73). Both perspective s tructure  and in 

va rian t s tructu re  specify d if fe re n t kinds o f in form ation--the former 

about locomotion and the la t te r  about the layout.

Perceiving is  a re g is te ring  o f ce rta in  de
f in i t e  dimensions o f invariance in the stimu
lus f lu x  together w ith d e fin ite  parameters o f
disturbance. The invarian ts  are invariants  
of s truc tu re , and the disturbances are d is tu r 
bances o f s truc tu re . The s truc tu re , fo r  
v is io n , is  tha t of the ambient op tic  array.
(p. 249)
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The a b i l i t y  to recognize a person's face over a long period o f time 

exem plifies what Gibson means by persistence and change.

In addition to the ambient op tic  array which specifies informa

tio n  in the environment, Gibson claims the environment "a ffo rds" in fo r 

mation fo r  perception. "The hypothesis o f information in ambient l ig h t  

to  specify affordances is  the culm ination of ecological op tics" (p. 143). 

The concept o f affordances supports Gibson's view o f the m utuality of 

an animal and i t s  environment. As Warren (1978) explains,

Affordances are defined as inva rian t combina
tions of properties a t the ecological le ve l, 
taken w ith reference to the anatomy and action 
systems o f a species or ind iv idua l and also 
w ith reference to i t s  b io log ica l and social 
needs, (p. 11)

Thus, fo r  example, f l a t  surfaces are walk-on-able, climb-on-able, f a l l -  

o ff-a b le  ( re la t iv e  to the animal) (Gibson, p. 128). Certain objects 

a ffo rd  grasping; a cave may a ffo rd  sh e lte r, and so on. What the en

vironment a ffo rds one species, i t  may not a ffo rd  to  another species. 

Gibson argues, "The basic properties o f the environment tha t make an 

affordance are specified in  the s truc tu re  o f ambient l ig h t ,  and hence 

the affordance i t s e l f  is  specified in  ambient l ig h t "  (p. 143).

In Gibson's theory, the organism in te rac ts  w ith i t s  environment. 

The organism's perceptual systems "exp lo re ," "hunt," "scan," "de tec t," 

"p ick -u p ," and "sweep the visual f ie ld . "  The to ta l organism, not ju s t 

i t s  eyes, perceives.

The eye is  considered to be an instrument of 
the mind, or an organ of the b ra in . But the 
tru th  is  th a t each eye is  positioned on a 
trunk tha t is  positioned on legs tha t maintain 
the posture o f the trunk, head, and eyes
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re la t iv e  to  the surface of support. Vision 
is  a whole perceptual system, (p. 205)

A ll o f the components involved in th is  visual system are active  (p. 218) 

and are used to explore the environment. Thus, Gibson states, "Per

ceiving is  an achievement o f the in d iv idu a l. . . .  I t  is  a keeping-in- 

touch w ith the world, and experiencing o f th ings rather than a having 

o f experiences" (p. 239). This view o f perception corresponds to the 

n a tu ra lis t ic  view of the con te x tu a lis t. Dewey (1939/1951) states:

Every experience in i t s  d ire c t occurrence 
is  an in te rac tio n  o f environing conditions 
and an organism. As such i t  contains in a 
fused union somewhat experienced and some 
processes o f experiencin g , (p. 544)

Unlike the tra d it io n a l account o f perception which claimed tha t in fo r 

mation is  sequentia lly  "reg is te red" and then "processed" or " f i l te re d ,"  

in Gibson's theory "the perceptual system simply extracts the invariants 

from the flow ing array ; i t  resonates to the inva ria n t structure or is  

attuned to  i t "  (p. 249).

As I noted e a r lie r  Gibson's theory has been commonly re ferred to 

as a theory o f d ire c t perception, especia lly when contrasted to t ra d i

tiona l theories o f perception. Shaw and Bransford (1977) and Michaels 

and Carello (1981) have analyzed the philosophical deriva tion of the term 

"d ire c t"  as i t  applies to  Gibson's theory o f perception. For ny pur

poses, i t  is  important to note tha t although Gibson argues perception 

is  d ire c t, he does not mean "s im ple." Rather Gibson claims tha t the 

perceptual system can d ire c t ly  detect the r ic h , complex information in 

the environment and tha t the psychologist does not have to evoke some 

type o f m en ta lis tic  processing (such as deduction or inference) to
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account fo r  perception. The information is  contained, not inside the 

perce iver's head, but in the l ig h t ,  in the ambient array. The perceiver 

picks th is  up d ire c t ly ;  "inform ation does not have to be stored in me

mory because i t  is  always ava ilab le " (Gibson, 1979, p. 250). In tha t 

Gibson re jec ts  "the assumption th a t perception is  the processing o f in 

puts [sensory or a ffe re n t nerve impulses to  the b ra in ], "  h is theory 

seriously challenges tra d itio n a l theories o f perception. A d d it io n a lly , 

as he s ta tes, h is theory "im plies a re d e fin it io n  o f the so-called higher 

mental processes" (p. 255).

A C ontextualist View of Gibson's Theory

Gibson's c r it ic is m s  o f tra d it io n a l image-cue theories (theories 

which, I have argued, assume a mechanistic world view) d ire c t ly  p a ra lle l 

those o f a co n te x tu a lis t. Indeed, as many o f Gibson's fo llow ers have 

noted, Gibson provides "devastating arguments against 'image' concep

tions o f higher mental processing" (Weimer, 1974, p. 427). A d d itio n a lly , 

h is n a tu ra lis t ic  descrip tion of the environment as an e co log ica lly  r ich  

source fo r  perceptual in form ation; h is concept o f a perceptual system 

which encompasses the organism's to ta l fun c tion ing ; h is recognition of 

perception as an a c tive , exploratory process; and h is id e n tif ic a tio n  of 

the affordances of the environment: these theore tica l assertions are

s im ila r to  co n te x tu a lis tic  ones. Like Gibson, a con te x tu a lis t is  a 

re a lis t  in tha t he also believes tha t "there is  a natural world th a t 

ex is ts  independently o f the organism, but th is  world is  environment 

only as i t  enters d ire c t ly  and in d ire c t ly  in to  1ife - fu n c tio n s "  (Dewey,
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1938, p. 33). Although such s im ila r it ie s  as these e x is t between 

Gibson's theory and contextual is t ic  categories, Gibson's theory fa l ls  

short of a con textua lis t world view on one major count: the very postu

la tes he sets up fo r  a n a tu ra lis t ic  account o f the environment's ro le  

in perception truncate the ro le  of the organism. This is  a serious 

theoretica l dilemma as w e ll, since Gibson claims h is theory to be in 

te ractiona l .

In the presentation o f h is theory, Gibson con tinua lly  stresses 

the importance of the environment in perception, in part because his 

goal is  to  r id  psychology o f theories in which the perceiver constructs 

the environment from " in s u ff ic ie n t"  s tim u li; i . e . ,  he wishes to  re je c t 

a ll  appeals to subjective representation. What emerges from h is de

sc r ip tio n , however, is  an image of perceiving organisms sanguinely 

moving about th e ir  environment picking up—w ithout much d i f f ic u l t y —the 

rich  information completely specified in the array o f ambient l ig h t .  He 

states, fo r  example, "Perceiving gets wider and f in e r  and longer and 

riche r and fu l le r  as the observer explores the environment" (p. 255). 

Michaels and Carello (1981) recognize th is  kind o f c r it ic is m  of Gibson's 

theory and respond to  i t :

The long-overdue a tten tion  tha t Gibson and 
his fo llow ers have paid to the ro le  o f the 
environment has been misconstrued by some 
c r i t ic s  to ind icate  tha t the animal plays no 
ro le  in the theory. Some have even gone so 
fa r  as to say tha t Gibson's is  no more than 
a "black box" account o f perceiving (Krueger,
1980)! Such an in te rp re ta tio n  is  puzzling in 
l ig h t  o f the emphasis which ecological psy
chologists place on m utua lity , co m p a tib ility , 
and rec ip ro c ity  tha t characterize the animal- 
environment system, (p. 165)
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Gibson, i t  is  tru e , does stress m u tua lity , and he does describe the 

organism as a c tive ly  searching and exploring. The problem is  tha t 

asserting tha t organisms are active  is  meaningless unless his theory can 

specify how actions are re levant to perception (c f. Dewey, 1912; Turvey, 

1977b). What sets up exploratory or searching behavior i f  the in fo r 

mation is  to ta l ly  contained or ava ilab le  in the lig h t?  In order to 

maintain tha t perception is  always d ire c t (and never mediated by cogni

t io n ) ,  Gibson can not a ttr ib u te  much a c t iv ity  to the organism; in fa c t, 

he can only a ttr ib u te  purely organic behavior (non-cognitive) which f u l 

f i l l s  basic b io log ica l needs. Even a t the b io log ica l le v e l, however, 

actions can be shaped by cu ltu re : worms "a ffo rd " eat-able-ness in some 

cu ltures and not in others.

Gibson avoids any appeal to log ica l or in fe re n tia l processes in 

perception because he seems to  th ink th a t adm itting other than purely 

organic behavior resu lts  in b ifu rca tio n  o f the organism and i t s  environ

ment, a separation both he and the con tex tua lis t wish to avoid. The 

co n te x tu a lis t, however, faces th is  head on:

In te lle c tu a l operations are foreshadowed in 
behavior o f the b io log ica l k ind, and the 
la t te r  prepares the way fo r  the former. But 
to foreshadow is  not to exemplify and to pre
pare is  not to f u l f i l l .  Any theory tha t 
rests upon a n a tu ra lis t ic  postulate must face 
the problem o f the extraordinary d ifferences 
tha t mark o f f  the a c t iv it ie s  and achievements 
o f human beings from those o f other b io log ica l 
forms. (Dewey, 1938, p. 43)

In explaining more complex perceptual experiences, the co n tex tua lis t

would argue the organism "funds" (Dewey, 1939/1951, p. 520) them by

bringing past experience to bear, a claim I shall elaborate sho rtly .
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Gibson, on the other hand, a ttr ib u te s  more and more information to  en

vironmental properties. Perceptual systems extrac t high-order op tica l 

inva rian ts  ( i . e . ,  invarian ts  th a t are h igh ly complex) which concomi

ta n tly  "specify  higher order affordances" (p. 141), but such a claim 

s t i l l  does not address how "ex trac tion " is  determined.

Gibson so desires to  abolish the b ifu rca tion  between organism and 

environment which characterizes the mechanist tra d it io n  th a t he fa i ls  to 

bu ild  in  an adequate account o f cognition . But the value and importance 

o f h is theory are c le a rly  evidenced in  a lengthy debate between Fodor 

and Pylyshyn (1981) who represent what they term the "Establishment"

(o r information-processing) view o f perception and Turvey, Shaw, Reed, 

and Mace (1981) who fo llow  and extensive ly develop Gibson's theory along 

con te x tu a lis t lin e s . This debate substantiates the main claim o f th is  

d is se rta tio n —tha t contextual ism is  in  the process o f becoming a viab le  

a lte rn a tive  to  mechanism. In a dd ition , Turvey, e t a l . develop and ex

tend Gibson's theory in  ways th a t move i t  closer to  a con tex tua lis t 

account o f perception.

Fodor and Pylyshyn (1981) argue th a t the constructs (s p e c if i

c a lly  " in va ria n t" and "pick up") Gibson employs f a i l  to  constrain his 

use o.f the term "d ire c t"  in  d ire c t perception. They s ta te :

Gibson's account o f perception is  empty unless 
the notions o f 'd ire c t  pickup' and o f 'in v a r ia n t ' 
are su itab ly  constrained. For, p a ten tly , i f  
any property can count as an in va ria n t, and i f  
any psychological process can count as the p ick
up o f an in va ria n t, then the id e n tif ic a tio n  o f 
perception w ith the pickup o f invarian ts  ex
cludes nothing, (p. 142)
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A fte r an analysis of the possible ways Fodor and Pylyshyn th ink  these 

notions could be constrained so as to avoid t r iv ia l iz a t io n ,  they con

clude th a t w ith in  Gibson's theoretica l framework, there is  "no s a tis 

fa c to ry  way."

I t  looks as though whatever is  perceived is  
ipso fac to  the proper ob ject o f a perceptual 
system, and whatever is  the proper object o f a 
perceptual system is  ipso fac to  perceived d i
re c t ly ;  we have, in p a r tic u la r , no independent 
constra in ts on the ind iv idua tion  o f perceptual 
systems tha t w il l  permit us to break in to  th is  
chain o f in te rd e f in it io n , (p. 152)

They argue th a t only the information processing account which depends

on in fe re n tia l mediation can su itab ly  constrain Gibson's use o f the term

"d ire c t"  (p. 141). Perception, then, involves representation and

matching through some kind of computational processes; th is  is  a claim ,

o f course, th a t Gibson vociferously denies.

The heart o f Fodor and Pylyshyn's arguments about the nature of 

perception rests on a re s tr ic te d  class o f properties and mechanisms 

ca lled  transducers. "Transducers are te chn ica lly  defined as mechanisms 

which convert information from one physical form to another" (p. 157). 

Establishment theories contend th a t what is  perceived d ire c t ly  are pro

pe rties  to  which given transducers respond (such as the re tina  fo r  

v is io n ) (p. 150). The re tin a , in visual perception, detects properties 

o f the l ig h t ,  and then properties o f the layout are perceived through 

an inference based on "(usua lly  im p lic it )  knowledge o f the co rre la tions  

th a t connect them" (p. 155). Properties o f the l ig h t  and properties of 

the layout are, according to  Fodor and Pylyshyn, d if fe re n t states of 

mind: "Some process must be postulated to  account fo r  the tra n s itio n
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from one o f these states o f mind to the o ther, and i t  ce rta in ly  looks 

as though the appropriate mechanism is  inference" (p. 166). Dewey 

(1938) id e n tif ie s  th is  view as representative realism . He sta tes, 

"According to  th is  view, the d ire c t or given ob ject o f cognition is  a l

ways a mental s ta te , whether 'sensation ' o r 'id e a , ' and the e x is te n tia l 

physical ob ject is  known through a mental s ta te  taken to be a repre

sentation o f an external ob ject" (p. 523). In the more recent repre

sentative view of perception, as opposed to , say, von Helmholtz's view, 

the class o f properties perceptual organs respond to can be more than 

sensations--they can be any ind iv idua l p a r t ic u la r , perceptually d is 

crim inated.

Fodor and Pylyshyn advocate the in d ire c t theory o f perception 

assumed in information processing accounts of perception, an account 

which has an in t r in s ic  connection to memory which I shall discuss in 

the fo llow ing  chapter. In b r ie f ,  Fodor and Pylyshyn sta te th e ir  main 

p os ition  as fo llow s : "Since the Establishment holds tha t the psycho

log ica l mechanism of inference is  the transform ation of mental repre

sentations, i t  fo llow s th a t perception is  in re levant respects a compu

ta tio n a l process" (p. 140). As I have noted, the v u ln e ra b ility  of 

Gibson's theory l ie s  in i t s  exclusion o f cognition in organism- 

environment in te rac tions  which leaves i t  open to  the attacks o f c r i t ic s  

such as Fodor and Pylyshyn who r ig h t ly  demand a lawful connection be

tween perception and cogn ition . C ontextua lis t philosophers, as I shall 

sho rtly  i l lu s t r a te ,  face th is  issue more d ire c t ly .
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Turvey, Shaw, Reed, and Mace's (1981) reply to Fodor and 

Pylyshyn's c r it ic is m  o f Gibson i l lu s t ra te  tha t indeed the issues of 

disagreement e x is t a t a metatheoretical le v e l. Fodor and Pylyshyn 

sta te they wish to read Gibson in  a c o n c ilia to ry  fashion; and Turvey, 

e t a l.  make c lea r tha t no such re co n c ilia tio n  is  l ik e ly .  They s ta te , 

fo r  example, " I t  is  not obvious th a t Fodor and Pylyshyn are addressing 

the same subject matter as Gibson and the proponents of his ecological 

approach. To the extent tha t they are not th e ir  arguments against 

Gibson miss the mark" (p. 238, rr\y i t a l ic s ) .  This can be contrasted to 

Fodor and Pylyshyn's conclusion about Gibson's theory: "Missing the

po in t about inference, missing the po in t about mental representations, 

and missing the po int about in te n t io n a lity  are thus a l l  aspects o f 

missing the same po in t" (p. 194). The type o f perception both speak to 

d if fe rs :  "Fodor and Pylyshyn's kind o f perception ( in  percepts) is

whatever eventuates in a perceptual judgment o f b e lie f.  Gibson's kind 

o f perception, in  con tras t, is  th a t which eventuates in the 'p roper' 

adjustment of oriented (to  various leve ls  o f the environment) a c t iv ity "  

(Turvey, e t a l . ,  p. 241). Fodor and Pylyshyn's canonical example is  

Bernard Berenson who "managed to  be so good a t perceiving ( i . e . ,  te l l in g  

ju s t by looking) tha t some pa in ting  was an authentic Da V inci" (p.

142). In an e f fo r t  to be tte r understand perception in the to ta l 

organism-environment eco-system,Turvey, e t a l . take th e ir  examples from 

animal behavior.

Both sets o f authors agree tha t the central problem fo r  a theory 

o f perception is  an explanation o f in te n t io n a lity , ye t both o ffe r
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con tras ting , even competing, accounts (c f.  Fodor & Pylyshyn, pp. 190- 

195; Turvey, e t a l . ,  pp. 292-298). Turvey, e t a l . s ta te  the problem of 

in te n t io n a lity  as fo llow s: "How can an organism . . . take the same

propertied th ing to a ffo rd  d if fe re n t acts on d if fe re n t occasions?"

(p. 298). Fodor and Pylyshyn state i t  as "the fa c t th a t s tim u li enter 

in to  the causation o f behavior under many d if fe re n t aspects" (p. 190). 

They argue th a t "the mind is  a mechanism fo r  the manipulation o f repre

sentations, and how what you see a ffe c ts  what you know is  p rim a rily  a 

matter o f how you represent what you know and see" (p. 195). On the 

other hand, the ecological approach allows "natural laws, re la ting  

occurrent properties to  both animal and environment d ispos ition , to re

place cognitive  ru les , re la tin g  concepts and representations" (p. 292).

Key in th is  generally contextualist-m echanist debate is  the ro le  

o f representation in perception, a debate which ca rries  over in to  theo

rie s  of memory. The co n te x tua lis t wishes to  avoid any such mediation 

in  lived  experience. Thus, Dewey (1938) argues tha t the fa lla c y  of 

representative realism l ie s  in the hypostatization o f â representation:

[Representative realism ] views representative 
power as an inherent property o f sensations and 
ideas as such, tre a tin g  them as "representations" 
in and of themselves. Dual ism,or b ifu rca tio n  of 
mental and physical existence, is  a necessary re
s u lt ,  presented, however, not as a re su lt but as 
a given fa c t. (p. 524)

Turvey, e t a l . make a s im ila r argument (p. 291); and in the fo llow ing

chapter on memory, I shall i l lu s t ra te  how such a view o f perception

leads to  "the re if ic a t io n  o f memory" (c f. Kvale, 1976).
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Turvey, e t a l . move closer to contextual ism in tha t th e ir  theo

re tic a l claims no longer stress "inform ation in  the l ig h t "  (which as 

Fodor and Pylyshyn argue leads to  a simple-minded empiricism; rather 

they elaborate the natural laws governing organism-environment in 

te ractions (see pp. 260-267). Of course, these laws d if fe r  s ig n i f i 

cantly from those discussed by Fodor and Pylyshyn. The examples Turvey, 

e t a l . use, however, tre a t only animal behavior which leaves them open 

to rebutta l from c r i t ic s  such as Fodor and Pylyshyn who would simply 

re ite ra te  what Dewey pointed to ; namely, "the extraordinary differences 

tha t mark o f f  the a c t iv it ie s  and achievements of human beings from 

those o f other b io log ica l form s." Although con tex tua lis ts  would agree 

tha t examples from animal behavior can serve to  i l lu s t r a te  the 

transactive  re la tio n sh ip  inherent in organism-environment in te rac tions , 

they would be quick to  po in t out tha t n a tu ra lis t ic  theories o f percep

tio n  can address cogn itive  a c t iv it ie s  w ithout b ifu rc a tin g  the organism 

from i t s  environment. Indeed, Dewey's Logic: A Theory o f Inquiry 

(1938) develops ju s t such a n a tu ra lis t ic  account o f cognition in  inqu iry .

Perhaps the best example a contextual is t  would o ffe r  comes from 

Dewey's (1928) rep ly to  E.W. H a ll. For the contextual i s t ,  events have 

meanings; in h is rep ly to H a ll, Dewey d istingu ishes between " re fe re n t ia l" 

and "immanent" meanings. A s a ilo r  in  a storm hears a whine, a roar, a 

crack. I f  the s a ilo r  were inexperienced, then such an event would s ig 

n ify  something else; i . e . ,  "he would have to  in fe r—use the noise as a 

symbol—and do something to  f in d  out what i t  s ig n if ie d "  (p. 351). On 

the other hand, fo r  an experienced s a ilo r  the noise w il l  be "a sa il
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blown out o f i t s  b o lt ropes." What Dewey means by immanent meaning is  

th a t "the consequences o f [the  s a ilo r 's ]  p rio r-tes ted  and v e r if ie d  in 

ferences enter d ire c t ly  in to  the object of perception." This funded, 

immanent meaning resu lts  from p r io r  re fe re n tia l or re fle c tiv e  re la tions  

and involves no computational processes or separate mental states. As 

I shall elaborate in the memory chapter, the past enters in to  and par

tic ip a te s  in perception d ire c t ly ,  but the organism contributes the 

meaning as much as the environment. Such insistence on the reciprocal 

m odifica tion  of organism and environment leads to  the primary d is t in c 

t io n  between Gibson's theory, as he explains i t ,  and contextual ism.

For the co n te x tu a lis t, the environment raises uncertainty--an 

uncerta in ty d ire c t ly  evolving from organism-environment in te ractions.

The in te ra c tio n  produces what Dewey terms "d is e q u ilib ra tio n s ." "Indeed, 

l iv in g  may be regarded as a continual rhythm of d isequ ilib ra tions  and 

recoveries o f equ ilib rium . . . . The state o f disturbed e q u ilib ra tio n  

cons titu tes  need. The movement towards i ts  resto ra tion  is  search and 

exp lo ra tion" (Dewey, 1938, p. 27). From the imbalance, "indeterminate 

s itu a tio n s " a rise  (p. 105). The s itua tion  includes the "p a rticu la r 

q u a lity  o f what pervades the given m a te ria ls ," (p. 105), and th is  q u a lity  

is  not ju s t  subjective but belongs as well to  the ex is te n tia l s itu a tion  

(p. 106). The indeterminate s itu a tion  is  experienced perceptually; and 

thus, fo r  Dewey (1912) perception is  best defined as "a process o f de

term ining the indeterminate" (p. 654) and "a process o f choosing" (p. 

663). Determining and choosing involve both the perceiver and the s itu a 

tio n  (context) perceived.
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Dewey (1938) argues th a t the indeterminate s itu a tio n  is  "pre-

cogn itive" (p. 107), and th is  is  somewhat close to Gibson's realism ;

however, Dewey departs from Gibson in tha t he argues the products of

past resolutions of indeterminate s itua tions enter in to  and p a rtic ipa te

in new perceptual experiences.

I see or note d ire c t ly  th a t th is  is  a type
w r ite r , tha t is  a book, the other th ing is  a 
ra d ia to r, e tc. This kind o f d ire c t "knowledge”
I snail ca ll apprehension; i t  is  seizing or 
grasping, in te lle c tu a lly ,  w ithout questioning.
But i t  is  a product, mediated through certa in  
organic mechanisms of re tention and hab it, and 
i t  presupposes p r io r  experiences and mediated 
conclusions drawn from them. (p. 143)

In add ition , the co n tex tua lis t is  much concerned w ith cu ltu ra l and h is 

to r ic a l determination o f perception. Gibson's theory makes a p lausible 

case fo r  perception a t the purely organic leve l o f behavior, but the 

con tex tua lis t would argue th a t such behavior is  re la t iv e ly  ra re : "To

a very large extent the ways in which human beings respond to physical 

conditions are influenced by th e ir  cu ltu ra l environment" (Dewey, 1938, 

p. 42). Gibson states d ire c t ly  tha t he is  uncertain about c u ltu ra lly  

transm itted knowledge (p. 258); fo r  the co n te x tu a lis t, h is to ry  and 

cu ltu re  are woven in to  the perceptual experience.

In conclusion, the con tex tua lis t holds tha t "the organism is  in 

volved in the occurrence o f the perception in the same so rt o f way tha t 

hydrogen is  involved in the happening—producing--of water" (Dewey,

1911, p. 105). Gibson’ s theory, as i t  stands, truncates the ro le  o f the 

organism since from the co n tex tua lis t view, i t  has the potentia l to 

bring more to the indeterminate s itua tion  than what is  specified by the
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l ig h t .  For example, Dewey's way o f re la tin g  past experience to  pre

sent s itua tions  is  hab it: "Habits enter in to  the co n s titu tio n  o f the 

s itu a tio n ; they are in and o f i t ,  not, so fa r  as i t  is  concerned, some

thing outside o f i t "  (1911, p. 105). Rather than exp lica ting  con

textual ism through Dewey, however, I shall turn to another contemporary 

theory o f perception (Neisser, 1976) which attempts to address the short

comings o f Gibson's theory.

Neisser' s Theory o f Perception

Gibson's theory of information pickup challenges a s ig n ific a n t 

body of psychological theo riz ing . Not only do Gibson's assumptions a l

te r ,  a t a metatheoretical le v e l, those more tra d itio n a l ones which o r i 

ginated w ith the a ssoc ia tion is t theories o f Berkeley and von Helmholtz, 

but i t  also challenges modern theories o f perception, l ik e  Gregory's 

(1973) or Bruner's (1957), not derived from the assoc ia tion is t tra d it io n . 

Moreover, i f  Gibson's assumptions were accepted, present-day visual in 

formation-processing models and theories would, as he asserts, have to 

be abandoned. This is  because many visual information processing models 

assume the f in a l perceptual experience can be traced back to  what is  

usually termed "sensory in p u t,"  and tha t turns out to be, as Neisser 

(1976) and Turvey (1977a) note, a re tin a l image or some such corre la te  

which has to be "constructed," "processed," or embellished in te rn a lly  

by the perceiver. Gibson's theory claims the reverse: the information

is  not contained in te rn a lly  in the perceiver but is  ava ilab le  exter

n a lly  in the 1ig h t.
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In addition  to  the extensiveness of h is theory 's  challenge, the 

tone o f Gibson's arguments makes c lea r, as Fodor and Pylyshyn (1981) 

put i t ,  tha t he "does not want to be read in a c o n c ilia to ry  way" (p.

141). Michaels and Carello (1981) d ire c t ly  discount the like lih o o d  

of re co n c ilia tio n  between Gibson's theory and, in p a r tic u la r , in d ire c t 

theories o f perception ch a rac te ris tic  o f tra d itio n a l information pro

cessing approaches. They s ta te :

The heart o f the matter is  whether two 
frameworks--one tha t approaches perception as 
a phenomenon in an animal and one tha t ap
proaches perception as a phenomenon in an an i
mal -environment system—are reconcilab le . We 
believe they are not. Indeed, the g u lf between 
the two camps is  so large tha t often one fee ls  
tha t the other is ,  a t best, ob liv ious to what 
the real problems o f perception are. Unfor
tuna te ly , the schism in metaphysics often mani
fes ts  i t s e l f  as sanctimonious disdain—in both 
d ire c tio n s , (p. 165)

S im ila r ly , I have suggested tha t Gibson has eschewed a mechanistic world

view and to  some extent replaced i t  w ith assumptions th a t move toward

a con tex tua lis t world view. To the extent tha t Gibson's theory fo llow s

co n te x tu a lis tic  categories, any piecemeal m odification o f i t  fo r the .

purpose of a lign ing  i t  w ith mechanistic categories would be an i 11 -

conceived endeavor, especia lly  given Pepper's (1942/1961) admonition:

I f  a world theory p a rtly  developed in one set 
o f categories is  broken in upon by a fore ign 
set o f categories, the s tructu re  o f corrobora
tio n  is  broken up and we cannot c le a r ly  see 
how the evidence l ie s .  (p. 330)

I f ,  indeed, Gibson's theory does specify an a lte rn a tive  worldhypothesis,

then his re je c tio n  o f an e c le c tic  approach would be consistent w ith

Pepper's metaphysical framework.
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Several psychologists (Neisser, 1976; Pribram, 1977; Weimer, 

1974), however, have argued fo r  re co n c ilia tio n  between c o n s tru c tiv is t 

and information pickup theories. Since a review of a ll  these theo

re tic a l e ffo r ts  to provide a c o n c ilia to ry  reading of Gibson is  beyond 

the scope o f th is  chapter, I shall focus on N eisser's. His theory 

attempts to  take Gibson's theory and expand i t  by assigning a more ac

tiv e  ro le  to the organism in perception. Several o f the theoretica l 

claims he makes w il l  be reviewed; and, as I shall i l lu s t r a te ,  they move 

in the d ire c tio n  of contextual ism ra the r than mechanism.

In developing h is theory, Neisser, l ik e  Gibson, re je c ts  t ra d i

tion a l image-cue models o f perception (pp. 15-16). Neisser also recog

nizes the value o f much o f Gibson's theore tica l fo rm ula tions. S p e c ifi

c a lly ,  he mentions the fo llow ing  advantages o f Gibson's views over t ra 

d itio n a l ones:

The organism is  not thought o f as buffeted^ 
about by s t im u li,  but ra the r as attuned to 
properties o f i t s  environment tha t are objec
t iv e ly  present, accurately spec ified , and 
v e r id ic a lly  perceived. The emphasis on the 
pickup o f information over time makes the 
theory applicable to  haptic (touch-relevant) 
and acoustic information as well as to  l ig h t ,  
a t lea s t in p r in c ip le . The most important 
th ru s t o f the theory is  to  suggest tha t stu
dents of perception should develop new and 
riche r descrip tions o f the stim ulus-inform a- 
tio n , ra ther than eve r-sub tle r hypotheses 
about mental mechanisms, (p. 19)

Those taking a c o n c ilia to ry  approach to  Gibson's theory have ac

knowledged these features as valuable. Neisser, however, in the same 

vein as Fodor and Pylyshyn, claims Gibson's theory "inadequate, i f  only 

because i t  says so l i t t l e  about the perce iver's  con tribu tion  to the
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perceptual act" (p. 9). A con tex tua lis t would share th is  concern 

as w e ll.

I f  perception is  part o f a t ru ly  in te ractiona l process between 

environment and organism, then even a t the perceptual level both o r

ganism and environment undergo m odifica tion . Such re c ip ro c ity  led 

Dewey and Bentley (1949) to use the term "transaction" to  describe o r

gan ism-environment interchanges. More s p e c if ic a lly , Dewey (1938) 

sta tes, "M odification of both organic and environmental energies is  in 

volved in 1i fe -a c t iv ity .  . . . What the organism learns during [the 

process of inq u iry ] produces new powers th a t make new demands upon the 

environment" (p. 35). For Dewey, as mentioned e a r lie r ,  organic change 

can be explained through "hab it" (p. 31); however, as A llp o r t (1939/ 

1951, p. 272) notes, because Dewey "ne ither e x p lic it ly  defined nor con

s is te n tly  employed" the term hab it, psychologists have not, generally, 

adopted or made use o f the concept. The important issue fo r  my purposes 

is  tha t a con tex tua lis t such as Dewey recognizes the need to account 

fo r  cognitive transformations or m odifications of the organism, p a r t i

c u la rly  in indeterminate s itua tions  which, the con tex tua lis t holds, 

characterize experience. In th is  vein, Sarbin (1977, p. 6) id e n tif ie s  

P iaget's theories o f psychological function ing—s p e c if ic a lly  his con

cept o f accommodation ( i . e . ,  adjustments which "a lte r  the conditions 

tha t enter the context o f seemingly s im ila r fu tu re  events")—as i l lu s 

tra t iv e  o f a con tex tua lis t paradigm.

No completely sa tis fa c to ry  psychological account o f the o r

ganism's ro le  in perception from a s p e c if ic a lly  contextual is t  world view
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has been advanced. Yet, based on Pepper's descrip tion , certa in  assump

tio n s , which fo llow  from co n te x tu a lis tic  categories, can be id e n tif ie d  

and discussed. Pepper (1942/1961) i l lu s tra te s  the interconnections be

tween the organism and i t s  environment in perception through the example 

o f perceiving a tab le . Textual co n tinu ity  exists in the physical o r

ganism and in the tab le ; both provide the context fo r  an event. These 

c o n tin u itie s  become fused in to  one texture in the act o f perception.

The q u a lit ie s  o f th is  texture include what 
we ca ll co lor and shape. As these are per
ceived, they are tex tu ra l and q u a lita tive  
emergents. That is ,  previous to the in te r 
locking of the strands o f the continuous 
textures of table and organism there were no 
such colors or shapes in existence (a t lea s t, 
not there in the texture o f the perception).
These are emergent q u a lita tiv e  and in tegra tive  
novelties a ris in g  from a texture  of strands 
p a rtly  derived from the so-called physical 
tab le  and p a rtly  from the so-called physical 
body of me. . . . But the important po in t to 
note is  tha t the q u a lit ie s  a rise  in the in te 
gration of the texture  and belong neither to 
me alone nor the table alone, but to the com
mon texture , (pp. 265-266)

So in te g ra tive  is  the ordinary perceptual act tha t ne ither the organism 

nor the tab le  can be iso la ted out o f the event. Always the con tex tua lis t 

points to  the indeterminate s itu a tio n , and i t s  " fe l t "  q u a lity , as per

vading l i f e  experiences, even perceptually. The reso lu tion of the in 

determinate s itu a tio n —constitu ted  by the organism and the e x is te n tia l 

conditions—depends on m odifications tha t occur re c ip ro ca lly ; and the 

m od ifica tion  the organism undergoes occurs cogn itive ly  as past resolu

tions enter d ire c t ly  in to  new s itua tions  and how they are perceived.
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Cognition, fo r  Dewey, cannot be treated as a grouping o f mental 

constructs which intervene between the organism and i t s  environment; 

rather thought, judgment, de libe ra tion , and so fo rth  d ire c t and organize 

p rac tica l a c t iv ity .  In th is  sense, Dewey's description o f higher men

ta l processes is  fu n c tio n a l. He sta tes, fo r  example: "Ideas are a n t i

cipated consequences (forecasts) o f what w il l  happen when certa in  opera

tions are executed under and w ith respect to observed cond itions"; they 

have a "prospective and an tic ip a to ry  character" (1938, p. 109). What 

the perceiver brings to  bear on new perceptual experiences, according 

to Pepper,

consists o f the re la tio n  or strands o f schemes 
which s a tis fy  p red ic tions. These schemes, such 
as maps, diagrams, formulas, functional equations, 
and symbolic systems, are themselves continuents 
and are instruments o f p red ic tion . These have 
been developed on the basis o f past social ex
perience. (p. 267)

Thus, fo r  the con tex tua lis t the organism holds schemes th a t allow i t

to  an tic ip a te  fu tu re  consequences, and these schemes d ire c t ly  a ffe c t

perception.

Neisser recognizes the need to  account fo r  the organism's ro le  

in perception. He adopts Gibson's theoretica l formulations o f the in 

formation ava ilab le  in  the l ig h t ;  but ra ther than arguing th a t a ll  the 

information is  contained and specified  in the l ig h t ,  he argues f i r s t ,  

th a t the perceiver brings in to  the perceptual experience information 

th a t determines what information is  u ltim a te ly  picked up and, second, 

tha t the information tha t is  picked up modifies the perce iver‘ s pre

vious inform ation. Perception is  an ongoing process, cyc lica l in nature, 

as Figure 1 i l lu s tra te s .
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Figure 1. The perceptual cycle. (From Neisser, 1976, p. 21)

The perceiver in te rac ts  w ith the information ava ilab le  in the l ig h t  

through what Neisser terms "an tic ipa to ry  schemata." "At each moment the 

perceiver is  constructing an tic ip a tio n s  o f ce rta in  kinds o f information 

th a t enables him to accept i t  as i t  becomes ava ilab le " (p. 20). The 

perce ive r's  a n tic ip a to ry  schemata d ire c t the exploration o f the informa 

tio n  ava ilab le  to him and are subsequently modified by what is  picked 

up.

Neisser's notion of a n tic ip a to ry  schemata needs fu rth e r examina

t io n , p a r tic u la r ly  since i t  has im plica tions fo r  the study o f other 

higher mental processes. Based on B a r t le t t 's  (1932, p. 20) use o f the 

term, Neisser defines schema as " th a t portion o f the e n tire  perceptual 

cycle which is  in te rna l to  the perceiver, modified by experience, and 

somehow spec ific  to  what is  being perceived" (p. 54). Neisser locates
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the schema in  the nervous system; i t  is  not "sta tioned" in the per

ce ive r' s brain apart from his b io log ica l function ing.

I t  is  some active  array o f physiological 
structures and processes: not a center in
the b ra in , but an e n tire  system tha t includes 
receptors and a ffe ren ts  and feed-forward un its 
and e ffe re n ts . I t  is  not l ik e ly  tha t th is
physiological a c t iv ity  is  characterized by any
sing le  d irec tion  o f flow  or u n ified  temporal 
sequence, (p. 54)

Schemata do not operate sequentia lly  or u n id ire c tio n a lly ; rather, "o r

ganisms have many schemata, re la ted  to  each other in complex ways" (p.

56). A schema is  not an ind iv idua l image (o r a fin ished  percept) or

a group o f images; i t  is  " ju s t one phase o f an ongoing a c t iv ity  which 

re la tes  the perceiver to h is environment" (p. 23). Experience shapes 

and develops schemata. Schemata can not operate apart from the existen

t ia l  contingencies o f the s itu a tio n  (the con text); thus Neisser stresses 

th a t in  perception "cogn ition" and " re a lity "  meet.

Schemata serve as a n tic ip a tio ns  and connect past experience with 

the information ava ilab le  to be picked up. The perceiver continues to 

be aware o f the flow  o f information in the to ta l event, but an tic ip a 

tions  guide and d ire c t the search. As Neisser states,

Perception is  d irected by expectations but 
not con tro lled  by them; i t  involves the 
pickup o f real inform ation. Schemata exert 
th e ir  e ffe c ts  by selecting some kind o f in 
formation rather than others. . . . The 
in te rp la y  between schema and s itu a tion  means 
th a t ne ithe r determines the course o f per
ception alone, (p. 43-44)

Neisser's concept o f a n tic ip a to ry  schemata has important im plications

fo r  estab lish ing contextual e ffec ts  and fo r  action.
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Gibson's theory of d ire c t perception ce rta in ly  recognizes the 

importance of the environment, but i t  tends to homogenize contextual 

e ffe c ts . I f  information is  always u n d iffe re n tia lly  ava ilab le , how do 

p a rtic u la r contextual e ffec ts  become sa lie n t in the event? The con

textual i s t  assumes in te rac tion  is  in it ia te d  most frequently  by a d is 

turbance in the perceptual f ie ld ,  and from tha t disturbance p a rtic u la r 

contextual features ( i . e . ,  "strands") emerge. These contextual e ffec ts  

become the basis fo r  action.

When objects or q u a lit ie s  are cogn itive ly  
apprehended, they are viewed in reference 
to the exigencies o f the perceived f ie ld  in 
which they occur. They then become objects 
o f observation, observation being defined 
precise ly as the re s tr ic t iv e -s e le c tiv e  de
term ination of a p a rtic u la r object or q u a lity  
w ith in  a to ta l environing f ie ld .  Usually the 
to ta l environing f ie ld  is  "understood," or 
taken fo r  granted, because i t  is  there as the 
standing condition of any d if fe re n t ia l a c t i
v ity  to  be performed. (Dewey, 1938, p. 150)

Neisser1s notion o f a n tic ipa to ry  schemata, then, s tipu la tes  how the per

ceptual system is  d irected toward p a rtic u la r contextual features in the 

event. Within an event, d if fe re n t strands and textures can emerge.

According to  Neisser1s theory, perceivers "see" information 

ava ilab le  in the l ig h t  d if fe re n t ly  or "see" d if fe re n t information in 

i t  because th e ir  schemata vary. D ifferences in what perceivers pick 

up can be p a rtly  a ttr ib u te d  to  perceptual learning ( i . e . ,  th e ir  past 

experiences in detecting the information specified in the layo u t); but 

d if fe re n t features o f the layout may also emerge given the a c t iv it ie s  

or purposes o f the perceivers. For example, i f  two f u l ly  capable per

ce ivers— say, a robber and my secretary—would enter my o ff ic e  and
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m
stand before my desk, each would look a t the same information ava ilab le  

d if fe re n t ly .  As both Gibson and a co n tex tua lis t would maintain, the 

information is  specified in the l ig h t ;  but as Neisser and a con tex tua lis t 

would claim , the perceivers1 p a rtic ip a te  in the co ns titu tio n  o f what 

is  "seen." Thus, my secretary would probably not "see" my s ilv e r  brace

le t  ly in g  by my b i l l f o ld ,  nor would the robber "see" the report. As 

th is  example also i l lu s tra te s ,  an tic ipa tions  d ire c tly  l in k  perception 

to action . E x is ten tia l conditions e x is t in the s itu a tio n , but d i f 

fe re n t contextual features may emerge given the q u a lity  o f the s itua 

tio n , and th e ir  emergence depends on the experience o f the perceiver 

and the expectations she may have. Neither the e x is te n tia l conditions 

nor the perceiver come f i r s t ;  no separate mental image stands between 

the two. For the contextual i s t  the continuous transaction o f organism- 

environment is  irred u c ib le .

Cone!usion

I have argued th a t the a ssoc ia tio n is t tra d it io n , as represented 

in the theories o f Berkeley and von Helmholtz, has s ig n if ic a n t ly  in 

fluenced psychological assumptions and investiga tions about the nature 

o f perception. In Pepper's metaphysical framework, th is  tra d it io n  in 

perception constitu ted a mechanistic world view. There is  a paradoxical 

tw is t in the app lica tion  o f associationism to psychology: in reducing

experience to i t s  pa rticu la rs  in order to gain epistemological cer

ta in ty , i t  concomitantly’ a ttr ib u te s  constructive powers to the "mind" 

(a lb e it only through associations passively formed). And so, as Yeats

rlocrrihoc Hho nv'anmafiral nronncf orm i c nin n-P a umnTrl 11 an
« hs w w> 9 w nv. frfi o ■ ww i )  j-> i ^  i j j  o  i u  v iw i i u  )  \  m i  i u i i  u i l
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asso c ia tio n is t l ik e  Berkeley reduced to p a rtic u la r sensations as the 

most secure, "s o lid "  basic fo r  knowledge) ex is ts  only in the "mind" 

which, paradoxica lly, can on the instan t "but change i t s  theme." Even 

though radical behavio ris ts , perhaps understandably skeptical about 

solving th is  paradox, tr ie d  to eradicate the mind from explanations o f 

behavior, th is  paradox has remained in psychology and has surfaced again 

during the la s t decade in the lite ra tu re  on information processing (see 

Fodor, 1981, fo r  a current review of behaviorism and cogn ition ). I t  

is  perhaps most notable in the in d ire c t theories of perception which 

underlie  information-processing models.

Gibson (1979) has claimed tha t h is  theory of d ire c t perception 

w il l  solve the paradox and make "old puzzles disappear" (p. 304). Cate

g o r ic a lly  re je c tin g  mechanistic assumptions about perception, he 

attempts to estab lish  a new root metaphor fo r  perception (and psycho

logy as a whole). Although I have focused on recent expressions o f a 

co n te x tu a lis tic  roo t metaphor, I should note th a t Gibson's and Neisser's 

theories are foreshadowed, to some extent, by the perceptual transac- 

t io n is ts  (Adelbert Ames, Hadley C a n tr il, W illiam  H. It t le s o n , andothers). 

D a lle t (1974) provides an exce llent h is to r ic a l analysis o f the re la tio n  

between the transac tion is ts  and recent researchers l ik e  Gibson.

On many counts, the root metaphor Gibson develops p a ra lle ls  a 

contextual i s t  one; ye t, u lt im a te ly , his theory inadequately specifies 

the perceiver'.s ro le , a ro le  which the contextual is t  claims has i t s  o r i 

gin in  b io log ica l a c t iv ity .  Fodor and Pylyshyn's (1981) c r i t ic a l  analy

s is  o f Gibson's theory points to i ts  shortcoming from a mechanist po in t
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of view. In d ire c t theories o f perception give far-reaching con

s tru c tive  capacities to the perceiver; Gibson's theory o f d ire c t per

ception gives p r io r i ty  to the environment. The con te x tu a lis t points 

to the transaction between the two. Neisser's theory o f perception as 

a cycle , in which both the perceiver and the perceived modify and are 

modified, is  an attempt to a lign  Gibson's theory to contextual ism; but 

as I shall argue in ny concluding chapter, Neisser's employment o f the 

term schemata raises d if f ic u l t ie s .  In con trast, Turvey, Shaw, Reed, 

and Mace (1981) develop Gibson's theory by focusing on natural laws and 

ecological re la tionsh ips . This may prove a more f r u i t f u l  approach in 

the long run.

My analysis o f two recent psychological theories o f perception 

indicates tha t a mechanistic world view alone w il l  not s u ffic e . As i l 

lus tra ted  in my analysis o f Johansson's (1973) experiment, mechanistic 

assumptions become extremely lim ite d  in explaining "event" perception. 

From Pepper's framework, both the theories about and much o f the re

search on event perception represent a move away from m u lt ip lic a tiv e  

corroboration as the only leg itim a te  kind of evidence. Event per

ception researchers and th e o ris ts  e x p lic i t ly  u t i l iz e  s truc tu ra l corro

boration; th is  s h if t  to a stra ightforw ard hypothetical method may prove 

to be the most dramatic e ffe c t th e ir  theore tica l and inves tiga tive  work 

may have in psychology. My analysis has also made c lea r th a t evidence 

fo r  a co n te x tu a lis t world view is  present in recent theore tica l and 

inves tiga tive  work in perception. In fo llow ing  Pepper's framework, con

textual ism can ne ithe r be proposed as the only leg itim a te  and adequate
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world view fo r  the psychological investiga tion  of perception, nor is  

i t  w ithout i t s  own theore tica l lim ita tio n s . Ity argument is  tha t con

textual ism appears to be as viab le as mechanism; and i f  th is  proves 

warranted, the metatheoretical s h if t  occurring in the f ie ld  o f per

ception w il l  have important im plications fo r  understanding other cogni

tiv e  processes as w e ll. Theoretical accounts of memory are, perhaps, 

most d ire c t ly  influenced, as I shall i l lu s t ra te  in the next chapter.
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Chapter IV

Memory

We want to know how, by i t s  own v i t a l i t y ,  
and w ithout carrying complementary ma
te r ia l in to  a mythical unconscious, con
sciousness can, in course o f time, modify 
the structure o f i t s  surroundings; how, 
a t every moment, i t s  former experience 
is  present to i t  in the form o f a horizon 
which i t  can re o p e n -- 'if i t  chooses to 
take tha t horizon as a theme o f know
ledge1 - - in  an act o f re co lle c tio n , but 
which i t  can equally leave on the frin ge  
o f experience, and which then im
mediately provides the perceived with 
a present atmosphere and s ign ificance.
A f ie ld  which is  always a t the disposal 
o f consciousness and one which, fo r  tha t 
very reason, surrounds and envelops i ts  
perception, an atmosphere, a horizon 
o r, i f  you w i l l ,  given 's e ts ' which pro
vide i t  w ith a temporal s itu a tio n , such 
is  the way in which the past is  present, 
making d is t in c t acts o f perception and 
re co llec tion  possible.

Merleau-Ponty, Phenomenology of 
Perception
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I have argued th a t, u n til recen tly , a mechanistic world view 

dominated the f ie ld  o f perception almost exc lus ive ly . In add ition , the 

underlying assumptions psychologists have held about perception have 

grea tly  influenced what they have claimed about memory. While t ra d i

t io n a lly ,  fo r  example, perception and memory have been c la s s ifie d  as 

two separate, mutually exclusive types of a c t iv it ie s  (Johansson, 1979, 

p. 97), conceptualizations and descriptions o f perceptual a c t iv it ie s  

have both directed and de lim ited conceptualizations and descriptions 

o f memorial a c t iv it ie s .  In tu rn , the assumptions about the nature of 

perception and memory, and th e ir  in te rre la t io n , a ffe c t assumptions about 

cogn itive  processes such as problem solving and concept form ation, which 

re ly  on complex perceptual and memorial function ing . Mechanism and 

contextual ism present contrasting assumptions not only about perception 

and memory but also about the re la tionsh ip  between them. In th is  chap

te r ,  I shall i l lu s t ra te  how Pepper's theory o f metaphysical systems, 

and in  p a rtic u la r, h is descrip tion o f contextual ism may be f r u i t f u l l y  

applied to  psychological theories of memory.

As in the f ie ld  of perception, psychologists in the f ie ld  o f me

mory have been engaged in f a i r ly  extensive metatheoretical discussions 

(N ilsson, 1979). Tulving (1979) id e n tif ie s  the growing in te re s t in meta

theoretica l issues in recent research l ite ra tu re  as one o f the most im

portant indices o f change w ith in  the memory f ie ld  (p. 25). C erta in ly , 

the application  o f the information-processing approach to the f ie ld  o f 

memory stimulated a plethora of models and m iniature theories, but as 

Nilsson (1979) notes, the mass o f data and numerous theories resu ltin g
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from th is  approach "existed fo r  the most part as independent e n t it ie s ,  

incapable o f being integrated by even the most clever o f theo ris ts  (p. 

6). So many d if fe re n t technical concepts emerged tha t Underwood (1972) 

concludes his review o f coding theories by s ta tin g : "Our models and

theories are overloading the subjects' memory" (p. 21). Thus, the re 

cent in te re s t in metatheoretical issues can be a ttr ib u te d , a t lea s t in 

pa rt, to the seeming lack o f any consistently  employed, cohesive frame

works in the construction of models under the information-processing 

approach (see Wickelgren, 1981, fo r  an a lte rn a tive  perspective on the 

status o f memory theories).

Many o f the metatheoretical discussions concerning memory focus 

on the ro le  associationism and mechanism have played in conceptualizing 

memory and i t s  investiga tion  in psychology (e .g ., Anderson & Bower,

1973; Wilson, 1980), and several memory researchers (e .g ., Bransford, 

McCarrell, Franks, & N itsch, 1977; Greeno, James, Da P o lito , & Poison, 

1978; Jenkins, 1974b; Voss, 1979) have drawn a conclusion about associa

tionism  th a t is  s tr ik in g ly  s im ila r to  Gibson's: other th e o re tic a l, and

u lt im a te ly , metatheoretical a lte rna tive s  need to  be explored. Jenkins 

(1974b) states,

[Associationism ] is  so pervasive in American 
psychology th a t i t  is  almost coextensive w ith 
being an experim enta lis t. . . . But associa
tionism  is  only one view; i t  is  not a necessary 
view. (p. 786)

Jenkins also makes c lea r tha t the application  of a ssoc ia tion is t models 

w ith in  psychology has supported a mechanistic world view. While recent 

theore tica l discussions in the f ie ld  o f perception have generally not
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recognized Pepper's World Hypotheses, i t  has been more widely referenced 

in memory l i te ra tu re ,  p rim a rily  since Jenkins employed Pepper's theory 

o f metaphysical systems in h is  analysis o f memory theories.

In arguing tha t contextual ism is  being developed as v iab ly  in 

the f ie ld  o f memory as i t  is  in  the f ie ld  o f perception, I shall draw 

on a number o f converging theo re tica l tendencies. Jenkins' a r t ic le  

(1974b) w il l  provide the general anchor fo r  my discussion; a d d itio n a lly , 

Turvey and Shaw (1979) apply the "ecological approach" (taken from the 

f ie ld  o f perception) to  the study o f memory. Bransford, McCarrell, 

Franks, and Nitsch (1977) in tegra te  the Gibsonian view o f perception 

w ith  th e ir  co n te x tu a lis t view o f memory. F in a lly , recent research in 

inform ation processing has forced problems o f knowledge representation 

to  surface in  the f ie ld  o f memory. As in  the f ie ld  of perception, the 

reso lu tion  o f th is  problem d if fe re n t ia te s  mechanist and con tex tua lis t 

world views. Winograd (1981), a leading researcher in a r t i f i c ia l  in te l

ligence, has adopted a co n te x tu a lis t view of understanding language, 

a view th a t d ire c t ly  a ffe c ts  the way in  which memory can be concep

tua lized  and investiga ted. So extensive is  the general in te res t in con

te x t in memory research th a t Seigal (1977) has claimed, "The con

textual is t  world view is  becoming more and more the dominant one" (p. 

197).

My approach in th is  chapter w il l  generally pa ra lle l tha t o f the 

perception chapter. In the f i r s t  section, I shall discuss mechanistic 

conceptualizations o f memory and then i l lu s t r a te  how c lassica l associa- 

t io n is t  assumptions provided the basis fo r  the research tra d it io n  which 

orig ina ted  with. Ebbinghaus (1913); these assumptions continued through
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the 1950s in seria l and paired associate verbal learning research, a l

though they were modified to f i t  the stimulus-response paradigm current 

during th is  period. With the introduction  of the ro le  of organization 

in to  memory research in the 1950s and 1960s, one o f the c lassica l "laws" 

o f associationism, co n tig u ity , was, on the whole, abandoned, and the 

information-processing approach began to be applied to the study of me

mory. As a re su lt o f organizational and information-processing points 

of view, models and miniature theories developed around various con

ceptualizations o f memory "components." My task, in trac ing  th is  de

velopment, w il l  be to i l lu s t ra te  how mechanism continued to influence 

psychological treatments of memory under the information-processing 

approach even though assoc ia tion is t p rinc ip les  continued to be modified 

(e .g ., Anderson & Bower, 1973; Wilson, 1980). S p e c ifica lly , the nature 

o f the input, the type o f processing the input undergoes, the h ie ra r

chical , associative networks tha t represent knowledge in semantic memory, 

and the relegation of context to  a peripheral ro le  w il l  be shown to 

exemplify mechanistic presuppositions. In the next section, I shall 

analyze a series o f experiments by Bransford and Franks (1971) which 

ca ll in to  question mechanistic assumptions about memory and show how 

the best in te rp re ta tion  of th e ir  find ings suggest a con textua lis t view

po in t. In the f in a l section, I shall present a view of memory based 

on con tex tua lis t philosophy and discuss recent theore tica l and empirical 

research in the f ie ld  of memory tha t moves toward a con tex tua lis t world 

view.
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The Mechanistic View o f Memory

In the la s t chapter, I  i l lu s tra te d  how the mechanist account of 

visual perceptions re lie s  on an e m p iric is t epistemology ( i . e . ,  a l l  know

ledge can be reduced to  perceptual knowledge); the mechanist view o f 

memory assumes empiricism but re lie s  p rim a rily  on associationism. In 

the c lass ica l e m p iric is t account o f visual perception, an organism's 

senses are stimulated by p a rticu la rs  from the environment, and the data 

are registered sequentia lly on the re tin a . These elements become bonded 

together in  experience through a psychological process; namely, through 

the operation o f the laws o f association. The connections between e le

ments are not ra tio n a l; in c lass ica l empiricism, they are usually lim ite d  

to those o f co n tig u ity , resemblance, and cause and e ffe c t. Of a ll the 

laws proposed, the law of co n tigu ity  remained foremost in accounting 

fo r  associa tion, p a r tic u la r ly  in psychology. As Anderson and Bower 

(1973) s ta te ,

[The focus on c o n tig u ity ] is  witnessed by the 
number o f subprinciples enunciated w ith in  
B r it is h  associationism whose only purpose was 
to augment the p r in c ip le  o f co n tig u ity . Speci
f ic a l ly ,  vividness o f experience, frequency o f 
experience, duration o f experience, and recency 
of experience were a l l  suggested as determining 
the strength o f a p a rtic u la r  association. This 
set o f p rinc ip les  should sound very fa m ilia r  to 
experimental psychologists, since they have 
generated a great many experiments on memory and 
verbal learn ing , (p. 23)

Given strength o f association determined.by such subprincip les, w e ll- 

formed simple associations bu ild  up to form more complex ones. A par

t ic u la r  sensory experience and any associations between p a rticu la rs  must 

be stored somewhere while others are registered and bound together; in 

the a ssoc ia tio n is t view tha t somewhere is  memory.
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Because memory can not be observed d ire c t ly  and i ts  contents and

functions can only be in fe rre d , most conceptualizations o f memory are

fundamentally metaphorical in nature (see Lakoff & Johnson, 1981;

Marshall & Fryer, 1978; Roediger, 1980; Watkin, 1978, fo r  discussions

of the type of metaphors employed in cognitive  psychology and in the

f ie ld  o f memory). In the c lass ic  assoc ia tio n is t accounts, memory, to

use John Locke's metaphor as an example, was conceptualized as "the

storehouse o f our ideas," a "re p o s ito ry ."  As Locke (1690/1959) states,

But, our ideas being nothing but actual per
ceptions in the mind, which cease to be any
thing when there is  no perception of them; th is  
laying up o f our ideas in the reposito ry of 
the memory s ig n if ie s  no more but th is ,—tha t
the mind has a power in many cases to revive
perceptions which i t  once had, w ith th is  ad
d itio n a l perception annexed to  them, th a t i t
has had them before, (p. 194)

Underlying the e m p iric is t view of perception, Gibson has id e n tif ie d  the

mechanistic metaphor, "The eye is  a camera"; in extending th is  metaphor,

memory becomes the container (o r, more f ig u ra t iv e ly ,  the picture-album)

fo r  the snapshots taken by the eye. Both the c lassica l assoc ia tion is t

assumptions and the "storage" metaphor have important im plications fo r

theories about memory.

For one, perception and memory are conceptualized as two separate 

processes. In visual perception, d iscre te  e n tit ie s  im prin t on the re

t in a ; in memory copies o f these e n t it ie s  are la id  down in traces which

la te r  can be searched out. As Johansson (1979) sta tes, "Perceptual

'm a te r ia l1 is  t ie d  together by memory 'p rocessing '" (p. 97). In a sense, 

memory becomes the bridge between sensations and experience. What en

te rs  memory, as Malcolm (1977) notes, " is  thought to stand in a one-
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to-one correspondence w ith . . . past r e a li ty ,  as remembered" (p. 126).

He goes on to  s ta te :

I t  would appear th a t the pe rs is ten t p h ilo 
sophical claim tha t "Memory demands an 
image" (Russell) is  not an insistence on 
what is  l i t e r a l ly  an image, but ra ther an 
insistence on the presence o f a "complex 
s truc tu re " which w il l  provide a representa
tio n  by v ir tu e  o f having a one-to-one cor
re la tio n  w ith what is  remembered, (p. 127)

From th is  view, not onlyare memory and perception separate, but memory al so

holds a s ta t ic  co lle c tio n  o f the objects o f past experience; i t  can not

enter in to  new perceptual experiences in  any active  sense.

Another im plica tion  o f the a sso c ia tio n is t view o f memory is  i t s  

spatiotemporal spread. The law of co n tig u ity  states tha t associations 

occur together in time and space. Since the p a rticu la rs  o f experience 

never lose th e ir  q u a lit ie s , any association th a t takes place between 

them must a llow  the separateness to  be reta ined. Such a connection, 

close as i t  may be in time and space, im plies mental space. According 

to  Roediger (1980), "The conception o f the mind as a mental space in 

which memories are stored and then re trieved  by a search process has

served as a general and powerful explanation o f the phenomena o f human

memory" (p. 238). Based on the law of co n tig u ity  (and i t s  subprinci

p les), stored associations w il l  be strong (e .g ., close together) or weak 

(e .g . fa r  apa rt). The metaphor o f the storehouse is ,  o f course, s p a tia l; 

moreover, the spread o f associations in  memory concomitantly explains 

re tr ie v a l o f past associations as a "search" through the storehouse.

The concept o f memory " tra ce ,"  which can decay or be in te rfe red  with 

by traces previously or newly la id  down, is  analogous to  a path through
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associations spread out in time and space. As William James (1890) 

s ta tes, "The habit-worn paths o f association are a c lear rendering of

what authors mean by 'p re d isp o s itio n ,' 've s tig e s ,' 'tra c e s ,' e tc ., l e f t

in the brain by past experience" (p. 655).

The pass iv ity  o f the organism in both perception and memory f o l 

lows from the above assumptions. As Voss (1977) states, "Associationism 

tended to maintain tha t what is  learned and remembered is  essentia lly  

a copy o f the environment, and in such learning the individual is  a pas

sive re c ip ie n t o f information rather than an active  processor (p. 377). 

The B r it is h  Em piric ists thought tha t an ind iv idual could "de libera te ly  

re f le c t"  on p r io r  associations and so discover new ones, but the basic 

elements o f such re fle c tio n  simply produced new bonding. Memorability 

resu lts  from the recording o f impressions and associations, and remem

bering consists in re tr ie v in g  them. In c lass ic  assoc ia tion is t views, 

whatgets stored in memory has no organizing capacity or construal po

te n t ia l;  the organism makes no active  con tribu tion  to memory. Even 

more recent approaches to  memory have d i f f ic u l t y  with the organism's 

ro le . For instance, information-processing theo ris ts  have generally 

asserted tha t the view o f the ind iv idua l as passive has been obviated 

by the claim th a t inform ation, in th e ir  models, is  not "processed."

Yet, as many c r i t ic s  have pointed out, "who" processes the information 

remains unclear; the hypothesis tha t a homunculus or "inner person" 

"sees" the re tin a l image and then processes i t  leads to  an in f in i te  re

gress because how the "inner person" perceives must be explained (c f. 

Shaw & Bransford, 1977, pp.. 7-10).
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F in a lly , l ik e  the act of perceiving, memorial processes in the 

asso c ia tion is t view s tr ip  experience of i t s  context. Perception con

s is ts  o f images, impressions, and/or objects iso la ted from the s itua 

tions in which they are embedded, and memory stores them as such an iso

lated co lle c tio n  of th ings extracted from experience. This, of course, 

occurs as the re s u lt o f reductionism, a key p rin c ip le  in the em piri

c is ts ' claim about empirical knowledge. The em p iric is t rea lizes that 

the world is  not experienced as a series o f d iscrete sensations, and 

so the world must be reconstitu ted through associative laws. Although 

several o f the a sso c ia tion is t assumptions have been modified h is to r i

c a lly  in psychological theories o f memory, th is  reduc tion is t assumption 

continues throughout every associative theory o f memory. For the me

chanist, the association between p a rticu la rs , whether they be defined 

as sensations, words, propositions, or p roperties, involves the reduc

tio n  o f experience and simultaneously a derogation of context (or s itua 

t io n ) .  Conversely, con tex tua lis ts  view the experien tia l context as es

sentia l and irre d u c ib le ; and while not denying the fa c t o f association, 

they view i t  as a single component o f the experience.

Such a broad overview of the tra d itio n a l assoc ia tion is t account 

o f memory leaves out d if fe re n t formulations and more technical develop

ments tha t occurred w ith in  the em p iric is t philosophical tra d it io n , but 

the main assumptions which I have outlined w il l  serve to guide n\y analy

sis o f how mechanism has influenced (and continues to influence) psycho

log ica l th ink ing  about memory. In the chapter on perception, I began 

the discussion of the e m p iric is t-a sso c ia tio n is t tra d it io n  in psycho

logy by brie flyexam in ingthetheory o f a key experimental psychologist,
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von Helmholtz, whose works have had la s tin g  influence on the psycholo

g ica l investiga tion  o f perception. In the f ie ld  o f memory, the assump

tions and experiments o f Ebbinghaus (1913) had as powerful an impact on 

the subsequent theory and investiga tion  o f memory as von Helmholtz's 

had in the f ie ld  of perception.

Within the c lassica l assoc ia tio n is t conception, memory contained 

images or copies of past experience; however, ne ithe r these bare p a r t i

culars nor th e ir  association are remembered, only the products o f asso

c ia tio n s . That is ,  one does not remember a "red" but the "redness" of 

an apple. A d d itio n a lly , since memories can not be d ire c t ly  observed, 

the experimenter had e ith e r her own subjective experiences or the verbal 

reports of others. In order to  study memory s c ie n t if ic a l ly ,  then, the 

experimental psychologists needed a basic u n it to  serve as the indepen

dent variable in the laboratory se ttin g ; moreover, such a basic u n it 

had to  be capable o f undergoing the processes of association. The basic 

u n it which Ebbinghaus id e n tif ie d  and experimented w ith was the nonsense 

sy lla b le .

B a rtle tt (1932) provides one o f the most succinct accounts of

Ebbinghaus' experimental ra tiona le  fo r  using the nonsense sy llab le  in

memory experiments.

[Ebbinghuas] rea lised tha t i f  we use con tin 
uous passages o f prose or verse as our material 
to  be remembered, we cannot be certa in  tha t any 
two subjects w il l  begin on a le v e l. Such ma
te r ia l sets up endless streams o f cross
association which may d if fe r  s ig n if ic a n t ly  from 
person to person. I t  is  an experiment with 
handicaps in which the weighting is  unknown.
Provided the burden of explanation has to be 
borne by the stim ulus, th is  is  obviously a real
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d i f f ic u l t y ;  fo r  the s tim u li have every ap
pearance of varying from one person to 
another in ways inca lcu lab le  and uncontrol
la b le . There appears an easy way of over
coming th is  obstacle. Arrange material so 
th a t i t s  sign ificance is  the same fo r  every
body, and a ll  tha t fo llow s can be explained 
w ith in  the l im its  o f the experiment i t s e l f .
Since the experimental conditions are both 
known and read ily  analysable, the explanations 
can be expressed d e fin ite ly  and w ith the
r *  v *  a  4 " />  r*  4» ^  i  M  i  4 * U  a i  iy i c a c c ^ u  t e l  u a i u u y .  »iOYv» u i u u y i i t
Ebbinghaus, w ith great ingenuity, i f  a l l  the 
material i n i t i a l l y  s ig n ifie s  nothing, a l l  
the material must s ig n ify  the same fo r  every
body. Moreover, any variab le  s ign ificance 
tha t becomes apparent in the course o f the ex
periment must be explained by the course of 
the experiment, (p. 3)

Germane to  Ebbinghaus' methodology was the a n a ly tic  view o f associa

tion ism -- "the view tha t attempts to reduce psychological phenomena to 

as many simple p a irs , o r sets, o f items as possible" (Robinson, 1932, 

p. 25). In a con tro lled  experiment using language, the stimulus had 

to  be simple, iso la ta b le , and, in Ebbinghaus1 th in k in g , meaningless 

since a meaningful stimulus would carry w ith i t  p re -ex is ting  complexes 

o f associations which would contaminate any measurements made during 

the experiment. The asso c ia tion is t psychologists, a t the turn of the 

nineteenth century, saw th e ir  p rinc ipa l task as investiga ting  how sim

p le , elementary e n t it ie s  combine to form more complex ideas. The forma

tio n  o f simple associations was taken to  be the basic process from which 

more complex behaviors could be explained. Discovering how elementary 

un its  l ik e  nonsense sy llab les did combine in memory could eventually 

be generalized to  explain how more complex and meaningful m ateria ls could 

be remembered.
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By and la rge , Ebbinghaus1 experiments conformed to the associa

t io n is t  tra d it io n  which had evolved from the B r it is h  E m piric is ts . Be

cause h is experiments have been widely c ite d , I shall b r ie f ly  describe 

th e ir  main th ru s t. He repeated aloud a l i s t  o f nonsense sy llab les  (to  

the beat o f a metronome) and then tr ie d  to  repeat, from memory, what 

he had read. His c lass ic  " fo rg e ttin g  curve" charts the number of non

sense sy llab les  retained in  re la tio n  to  the number of t r ia ls  required 

to relearn the in i t ia l  material over various time in te rva ls . As Marshall 

and Fryer (1978) conclude,

The nature o f Ebbinghaus1 re s u lts : tha t
the number o f t r ia ls  required to learn increases 
very rap id ly  as the material increases in  length; 
tha t the curve o f fo rg e ttin g  fa l ls  ra p id ly  a t 
f i r s t ,  then more slow ly; th a t overlearning is  
p ropo rtiona lly  re la ted to  extent o f remembering; 
and th a t re p e titio n s  separated in time ('spaced ') 
are more e ffe c tiv e  than when crammed together 
('massed') is  . . . unexciting . The precise, 
numerical parameters o f these e ffe c ts  are, how
ever, o f paramount importance in  the construction 
o f f in e ly  de ta iled , f u l ly  e x p lic i t  models, (p. 7)

In the progress o f h is experiments, Ebbinghaus soon discovered tha t the 

seemingly meaningless nonsense sy lla b les  he was memorizing could eas ily  

e l i c i t  numerous associations (which he tr ie d  to surpress during the ex

periment). He notes, fo r  example, th a t

the homogeneity o f the series o f sy llab les  
fa l ls  considerably short o f what might be 
expected o f i t .  These series e x h ib it very im
portant and almost incomprehensible va ria tion  
as to ease or d i f f ic u l t y  w ith which they are 
learned. I t  even appears from th is  po in t of 
view as i f  the d ifferences between sense and 
nonsense material were not nearly so great as 
one would be inc lined  a p r io r i to  imagine.
(1913, p. 3)

Most researchers who followed Fbhinghat.is recognized tha t nonsense
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sy llab les are not "meaningless" and gave up the attempt to describe the 

formation o f simple associations from scratch, so to  speak, and instead 

attempted to "describe the conditions tha t modify the strength of [already 

formed] associations" (Deese, 1965, p. 7).

Ebbinghaus1 use o f small l in g u is t ic  items to study association 

and the q uan tita tive  and methodological techniques he employed had con

siderable impact on the study o f memory and association in psychology 

as a whole. The method he used, ca lled seria l reproduction, became the 

basis fo r  the verbal learning tra d it io n  which focused so le ly  on small 

verbal elements and th e ir  association. S p e c if ic a lly , three experimental 

paradigms emerged. In seria l learn ing, the technique employed by 

Ebbinghaus, the subject is  presented one word a t a time from a l i s t  and 

on subsequent presentations t r ie s  to an tic ipa te  the next word tha t w il l  

be shown (M orris, 1978, p. 27). During the next few decades, however, 

the paired-associate learning task, an outgrowth o f se ria l learn ing, 

came to be the dominant experimental paradigm fo r  te s tin g  memory. In 

th is  experimental procedure, subjects are presented pairs o f items and 

then required to reca ll one, usually the second, by being shown the other. 

In free  re c a ll,  the th ird  method, the experimenter presents the subject 

a l i s t  o f words, one a t a time, and then asks subjects to reca ll the 

words in any order they choose. The paired-associate learning task, 

which evolved from Ebbinghaus1 experiments, f i t  congruently w ith the 

asso c ia tion is t tra d it io n  but also with the behavio ris t stimulus-response 

paradigm th a t flou rished  during the 1930 and 1940s.

An important theoretica l s h if t  took place when the a ssoc ia tion is t 

view o f memory was incorporated in to  the stimulus-response p a r a d i g m :
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essen tia lly  psychologists turned away from the B r it is h  E m p iric is ts ' con

cern about association between ideas in the mind and focused on associa

tions between s tim u li and responses. As Greeno, e t a l . (1978) note,

I f  one considers an association to be a con
nection between a stimulus and a response, 
then paired-associate memorizing represents 
a paradigm case fo r  association theory, in that 
the process of forming an association can be
\JL/C5ci vcu m i  d i c i d t i  vciy b uiip i c anu jjui c i ui nu

(p. 57)

Robinson's (1932) theoretica l analysis o f associationism trans

lated a sso c ia tion is t p rin c ip les  o f con tigu ity  and ass im ila tion  in to  the 

language o f stimulus-response psychology. In order to f i t  the p rin c ip le  

o f co n tig u ity  in to  the stimulus-response paradigm, he had to  argue 

against a s t r ic t  in te rp re ta tio n  o f contiguously formed associations 

( i . e . ,  temporal overlap or immediacy). For example, he sta tes,

But co n tigu ity  is  a fte r  a ll a continuous 
variable and the supposition tha t we get 
association only with a zero in te rva l be
tween associated processes is  not exactly 
what one would expect . . .  i t  would seem as 
though we ought to  get varying degrees o f as
sociation w ith  varying degrees o f co n tigu ity .
(p. 74)

E ssentia lly  Robinson emphasizes the secondary facto rs  o f association, 

l ik e  frequency, in te n s ity , and duration, as s u ff ic ie n t conditions fo r  

learn ing , ra ther than con tigu ity  alone. Further, as Deese (1965) ex

p la ins , "Associations a fte r  Robinson are c le a rly  u n id ire c tio n a l. The 

f i r s t  element, whether i t  is  conceived o f as a percept or a ce n tra lly  

occurring idea, has the property o f a stimulus, and the second element 

has the property o f a response" (p. 7).
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In the process o f a lign ing  associationism with behaviorism, the

conception o f the stimulus changed. Associations occurred not between

elementary ideas ( in  the mind) but between the observable stimulus as

presented by the experimenter and the sub ject's  response. Thus the

stimulus could be studied fu n c tio n a lly , and verbal learning came to be

equated w ith verbal behavior. Nonetheless, the experimental ra tiona le

remained the same:

The c lear pa ra lle l between the paired- 
associate paradigm used to  study the ex
perimental association of a r t i f i c ia l  ma
te r ia l ,  and the stimulus-response pairs 
studied in  word association investiga tions 
points to a basic congruence in the assump
tions underlying the two methods. That is ,  
in both cases i t  is  assumed tha t under
standing the simple S-R associative habit 
w il l  be benefic ia l in understanding more 
complex cogn itive  processes. (Cramer, 1968, 
p. 3)

Although the re la tio n  between the stimulus and response came to  be viewed 

fu n c tio n a lly , researchers continued to use sing le  words as s tim u li in 

verbal learning experiments because they held an a ssoc ia tio n is t (o r ob- 

je c t iv is t )  view o f language. Lakoff and Johnson (1980) summarize the 

bu ild ing  block theory o f meaning, which underlies such a view o f lan 

guage, as fo llow s :

When words and sentences are w ritten  down, 
they can be read ily  looked upon as objects.
This has been the premise o f o b je c tiv is t 
l in g u is t ic s  from i t s  o rig in s  in a n tiq u ity  to 
the present: l in g u is t ic  expressions are ob
je c ts  th a t have properties in and o f them
selves and stand in fixed  re la tionsh ips to 
one another, independently o f any person who 
speaks them or understands them. As ob jects, 
they have parts—they are made up o f b u ild 
ing blocks, (p. 204)
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In short, Lakoff and Johnson note, "the meaning of the whole sentence 

w il l  depend e n tire ly  on the meanings o f i t s  parts and how they f i t  to 

gether" (p. 202). In the word association tra d it io n , the study of 

"words," the basic bu ild ing  blocks fo r  meaning, could through associa

tiv e  "cha in ing," cons titu te  meaning in language (and thought). Thus, 

the behavioris t influence sh ifted  a tten tio n  away from the association 

o f mental e n tit ie s . Even though th is  p a rtic u la r feature o f c lassica l 

associationism was redefined, such a s h if t  did not a lte r  other associa

t io n is t  p rin c ip le s , such as reductionism.

Ebbinghaus thought he could investigate  pure memory experi

mentally in the laboratory. Under the influence of behaviorism, which 

emphasized the importance o f overt behavior, the study o f memory in and of 

i t s e l f  ( i t s  functions, processes, and s truc tu re ) a ttrac ted  l i t t l e  a tten 

tio n . In te re s tin g ly , the same year Robinson's (1932) book on associa

tionism  was published, B a r t le t t  published a book which c r it ic iz e d  asso

cia tion ism  and offered an a lte rn a tive  approach to the study of memory. 

That B a r t le t t 's  book, on the whole, d id not gain much a tten tion  in memory 

lite ra tu re  u n til the 1970s exem plifies the strong holdassociationism  

had on the f ie ld  o f memory research. As Watkins (1978) notes, memory 

span provided a device fo r  measuring associations. Most o f the experi

ments in  the verbal learning tra d it io n  u n t il the 1950s investigated a 

va rie ty  o f task and material variables (see M orris, 1978, fo r  a b r ie f ,  

cogent review). Experimenters tested the e ffe c ts  o f s im ila r ity  between 

word l is t s ,  trans fe r and p ractice , d is tr ib u tio n  o f p ractice , and other 

variables tha t a ffected acqu is ition  (see Hovland, 1951; Kausler, 1974; 

McGeoch & Ir io n , 1952, fo r  more extensive accounts of th is  research).
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In terference e ffec ts  (proactive and re troa c tive ) which explained fo r 

ge tting  were extensively studied.

Although behaviorists l ik e  Watson disparaged any re liance on 

higher mental processes to  explain behavior, the verbal learning tra d i

t io n , to the extent i t  made theoretica l claims about memory, retained 

a f a i r ly  tra d it io n a l assoc ia tion is t view. The assumption tha t percep

t io n , language, thought, and memory consisted of d iscrete mental e le 

ments a l l  o f which correspond to the physical world through empirical 

connections had strongly influenced psychological th ink ing  (u n til the 

advent o f c lassica l behaviorism). As Pepper (1942/1961) notes,

This psychology o f d iscre te  mental elements 
is  the neatest and, in tha t respect, the 
most in te lle c tu a lly  sa tis fy in g  psychology 
tha t has been developed. I t  almost works, 
and has been very widely accepted from its  
f i r s t  extensive systematization by Locke 
to i t s  complete development in  Titchener.
(p. 219)

Although the way in which memory was treated changed under the influence 

o f the stimulus-response paradigm, in  the verbal learning tra d it io n  

memory s t i l l  remained a reposito ry fo r  stored connections. With the 

in troduc tion  of mediation in to  the behaviorist paradigm, the conception 

o f memory as storehouse reappeared e x p lic it ly  (see Cofer & Foley, 1942; 

Goss, 1961 fo r  theo re tica l discussions o f mediation). The hierarchy 

o f associative chains o f behaviors, organized from simple to  complex, 

existed in  memory; they could be re trieved and function as mediators 

in  behavior. Maltzman's (1955) extension, of H u ll's  fam ily -h a b it- 

hierarchy to problem solving re lie s  on such a view of memory.
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The general assoc ia tion is t theory o f memory tha t I have been

tracing  in psychology can be stated as fo llow s:

The world presents i t s e l f  as a diverse series 
of events; we respond w ith d iscrete mental 
states (ideas) or behaviors (responses) in a 
series which copies some aspects o f the w orld 's  
series and which can be activated by some por
tion  o f tha t series a t some la te r  time.
(Jenkins, 1974a, p. 2)

In his a r t ic le  on memory metaphors, Roediger (1980), summarizing the

dominant analogies used to describe memory u n til organizational theories

emerged in the 1960s, sta tes,

The analogies . . . employed some par
t ic u la r  object to represent a likeness to 
memory. The usual assumption was tha t me
mories could be conceived as d iscrete ob
je c ts  d is tr ib u te d  across some space (the 
spatia l storage assumption) fo r  which one 
must then search during reca ll (the search 
assumption), (p. 237)

This complements the tra d it io n a l,  and I have argued mechanistic, approach 

in the f ie ld  o f perception; as Gibson (1979, p. 206) documents, the t ra 

d itio n a l u n it fo r  the investiga tion  o f perception was the object (or 

i t s  parts) which was stored in  memory. In the f ie ld  o f memory, experi

ments in the verbal learning tra d it io n  assumed the basic u n it fo r  under

standing verbal behavior was the word (o r i t s  p a rts ). A c tive ly  involved 

in word association research in the 1950s, Jenkins (1974b) ou tlines the 

main asso c ia tion is t presuppositions tha t guided his experimental in v e s ti

gation :

1. Units. I believed tha t words were 
the fundamental un its  o f language. To 
me th is  was natural and obvious.
2. Relations. I believed tha t there 
was one kind o f re la tio n  between words, 
associative 1inkage. Words became 1 inked
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to  each other through use together or use in 
the same "frames."
3. Structures. I believed tha t mental s truc
tures ( i f  there re a lly  were any) were assem
b lie s  o f lin k s , e ssen tia lly  chains o f the funda
mental un its  in th e ir  fundamental re la tio n .
Hierarchies, l ik e  H u ll's  "hab it fam ily h ie ra r
ch ies ," were simply l is t s  o f chains varying
in strength, so tha t one was employed f i r s t ,  
then another.
4. Complex behaviors. I believed tha t complex 
behaviors were b u i l t  o f simple subassemblies 
and tha t things got more complicated but not 
d if fe re n t "in  k in d ." (This b e lie f ju s t if ie d  
concern w ith  simple un its  and re la tio n s  and 
sanctioned experiments on such un its  in  the 
fa ith  tha t they would eventually add up to the 
complex behaviors o f language.)
5. Mechanistic explanation. I believed tha t 
explanation u ltim a te ly  rested on a description 
o f the machinery tha t produced the behavior.
I believed tha t a descrip tion o f the machinery 
plus the h is to ry  o f the organism and i t s  pre
sent circumstances ine v ita b ly  predicted i ts  
behavior. There are two co ro lla r ie s  o f th is  
b e lie f. F irs t ,  I thought th a t the action of 
the machinery must necessarily be automatic.
And, second, I could see tha t most o f the in 
te resting  behaviors had to  be explained by ex
tensive re liance on learning and memory.
(p. 786)

S im ilar accounts o f such pre-suppositions can be found in Anderson and 

Bower (1973) and Greeno, e t a l . (1978).

As in the f ie ld  o f perception, an a ssoc ia tio n is t view of memory 

had to account fo r  organization in memory. C erta in ly , Robinson ex

tended and lib e ra lize d  B r it is h  E m p iric is ts ' law o f c o n tig u ity , however, 

"almost a l l  o f the experimental study o f association was based upon con

t ig u ity  in presentation and stimulus-response re la tions  in  analys is" 

(Deese, 1965, p. 29). The law of co n tigu ity  implies no ra tiona l order 

or arrangement among mental events; as Deese continues, "these laws, 

in the simplest epp lice tion , nrovide fo r  e re ther em e tic  end henhezerd
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organization in associative processes. For, a t the bottom, associa

tions are determined by the accidental contingencies of experience." 

Stated a lte rn a tiv e ly , "One metafeature o f associationism denies s ig n i

f ic a n t in te rna l s tructu re  in the basic u n it"  (Shimp, 1976, p. 123). In 

the la te  1950s and early  s ix t ie s  a growing number o f memory researchers 

raised issues which challenged the a ssoc ia tion is t tra d it io n .

Experimental find ings (e .g ., Bousfie ld , 1953; Murdock, 1961; 

Tulving, 1962; 1964), a r t i f i c ia l  in te llig e n ce  programs (e .g ., Newell 

& Simon, 1961; 1963), new theoretica l frameworks (e .g ., Broadbent, 1958; 

M ille r ,  1956), and methodological developments (e .g ., Brown, 1958; 

Peterson & Peterson, 1959; Sternberg, 1966) a ll  converged under the 

information-processing viewpoint. The organizational approach (e .g .,

Mandler, 1962; 1967), which focused on the concept o f memory "s truc

tu re s ,"  incorporated a ll  o f these new developments. With the introduc

tio n  o f information processing in to  the f ie ld ,  a host o f new technical 

concepts flooded the f ie ld  and research became very specialized. Before 

turn ing to  the information-processing approach, I shall i l lu s t ra te  some 

o f the problems raised about associationism during th is  time.

Bousfie ld 's (1953) experiment on category c lus te ring  in free  re

c a ll challenged the view tha t associations a rise  contiguously. Using 

the free  reca ll paradigm, Bousfield presented subjects w ith a l i s t  o f 

words which belonged to  d if fe re n t conceptual categories; he presented 

the words randomly, w ithout regard to class membership. When he asked 

the subjects to reca ll the l i s t  in any order they chose, he found tha t, 

in  re c a ll,  they reorganized the randomly presented l i s t  in to  groups or
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c lus te rs  o f words tha t f i t  the categories. Deese (1965), who reviews

B ousfie ld 's  experiment as a paradigm case th a t c a lls  in to  question the

law of co n tigu ity , states,

The cluste ring  occurs . . . because there 
was a mediation by a category or concept 
name or some nonverbal equivalent o f a cate
gory. (p. 36)

Thus, these find ings ind icate tha t the kinds of haphazard arrangement 

o f items one would expect,given contiguous association from past ex

perience, do not occur and tha t subjects act upon the input and restruc

ture  i t  according to some higher order u n it (see C olle , 1972, fo r  a re

view of the subsequent research on c luste ring  phenomena).

Not long a fte r  B ousfie ld 's  study, M ille r  (1956) introduced his 

theory o f "chunking" in  short term memory. He argued tha t short term 

memory could re ta in  seven plus or minus two items, but the items did 

not necessarily consist o f s ing le  un its  ( l ik e  le t te rs  or numbers). They 

could consist of la rg e r, more subjective un its  ( l ik e  groups of words 

or numbers) depending on the sub ject's  past experience. Both c luste ring  

and chunking defied the law o f co n tigu ity  (and i t s  subprincip les) be

cause they suggested the importance o f the sub ject's  construal capacity 

and s tructu ra l properties w ith in  the stimulus m ateria l.

Tu lv ing 's (1962, 1964) experiments on subjective organization 

in  free  reca ll produced resu lts  tha t reinforced these phenomena. Unlike 

Bousfield,who used a categorized word l i s t ,  Tulving asked subjects to 

reca ll as many words as possible from a l i s t  o f 16 unrelated words, which 

he presented one a t a time. He then had the subjects study and reca ll 

the l i s t  again over several t r ia ls  (a procedure ca lled  m u lt it r ia l free
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re c a ll) .  As would be expected, reca ll increased w ith t r ia ls .  Of more 

importance, subjects tended to reca ll words in the same order over suc

cessive t r ia ls  but not in  the order in which they were presented.

Tulving hypothesized tha t subjects were using a strategy which he ca lled 

"subjective organization" in  order to enhance th e ir  re c a ll.  Moreover, 

as Mandler (1967) and Tulving (1967) la te r  found, use of the strategy 

o f subjective organization served to increase re c a ll. Again, as in 

B ousfie ld 's  study, Tu lv ing 's  studies found evidence of "u n itiz a tio n "  

o f stimulus m ate ria l; the subjects a ltered the material during thecourse 

o f the experiment. "Tu lv ing 's analysis o f output protocols convinced 

psychologists tha t active  processes organized unrelated l is t s "  (Mandler, 

1979, p. 312). The patterning o f the stimulus material occurred neither 

as a product o f the order in which the items were presented nor as a 

re s u lt o f an increase in  strength over t r ia ls .  In another experiment, 

Underwood, Ham, and Ekstrand (1962) found tha t subjects could associate 

a response w ith only a part o f a given stim ulus, a part which they se

lected during the experiment. Based on the find ing  tha t the stimulus 

the experiments presented might not be what operates as the stimulus 

fo r  the subject, Underwood (1963) distinguished a nominal stimulus (e .g ., 

what the experimenter presents) from the functional stimulus (e .g ., what 

the subject represents the stimulus to be).

Findings such as these could not eas ily  be accommodated by asso

ciation ism . In the s t r ic t  assoc ia tion is t view in psychology, con tigu ity

was taken to  be a necessary and s u ff ic ie n t condition fo r  learning to 

occur. Robinson (1932) had argued tha t the law o f con tigu ity  did not

r  r \ nm kn  f  ̂  aw f  a 1 aa mm 4 4»a a a a i * m • a 4- .«,J -! a, a 1 -I I, a
o \~v;iii uu uc  u ou i i i t i c i i t  o u i iu i  u i u i i  i ui  i cu r 11 i i i y  uu u ^ u u i  j  b i u u i c i  i i n c
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Tu lv ing 's raised the question o f whether co n tigu ity  was even a necessary 

condition . Indeed, the find ings  pointed to the ro le  o f semantics in 

estab lish ing re la tio n s , ra ther than close temporal proxim ity . More 

se rious ly , these studies challenged the assumption tha t the experimenter 

could iso la te  some basic, inva rian t element as a stimulus. In an impor

tan t analysis o f how the stimulus changed as a re su lt o f fre e -re ca ll 

studies, Shimp (1976) sta tes,

Several te n ta tive  conclusions have been drawn 
from fre e -re ca ll data. Most important, a simple 
response, such as a single word, does not neces
s a r ily  have the properties o f a functional u n it 
simply by v ir tu e  o f i t s  extreme s im p lic ity  and 
comparative lack o f in te rna l s truc tu re : a func
tiona l u n it o f behavioral analysis may change 
during the course o f an experiment depending on 
the nature o f the contingencies imposed on a sub
je c t 's  behavior, and some resu lting  un its  may 
be qu ite  complex, (p. 117)

The mechanist world view, which the a ssoc ia tion is t assumption 

undergirds, s tr ip s  away s itu a tio n a l context by i t s  reduction o f ex

perience (and language) to  the p a rticu la rs  which cons titu te  i t .  Through

out the verbal learning tra d it io n , l i t t l e  a tte n tio n  was paid to  the con

te x t in which psychological a c t iv it ie s  occurred. The nature o f the task,

the kind o f in s tru c tio n s , the se ttin g , and even the verbal context pro

vided by the stimulus m aterials themselves were la rge ly  ignored. In 

the f ie ld  o f perception, the G estalt psychologists c r it ic iz e d  the asso

c ia t io n is t  account o f perception because th e ir  experience indicated that 

a spe c ific  stimulus could have d if fe re n t e ffec ts  in d if fe re n t contexts. 

The fre e -re ca ll experiments o f the 1960s im p lic it ly  raised a s im ila r 

c r it ic is m  in  tha t the properties o f the stimulus changed based on the 

arrangement o f stimulus m ateria l and/or the sub ject's  past experience.
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The experimental tra d it io n  Ebbinghaus in it ia te d  assumed th a t through 

is o la tio n  and control "meaningfulness" could be lim ite d  to  the 

stim ulus. Somewhat iro n ic a lly ,  B a r t le tt  (1932) antic ipa ted  the pro

blem raised by these experiments.

To make the explanation o f the va rie ty  
o f reca ll responses depend mainly upon 
varia tions o f s tim u li and o f th e ir  order, 
frequency and mode o f presentation, is  to 
ignore dangerously those equally important 
conditions o f response which belong to the 
subjective a ttitu d e  and to  predetermined 
reaction tendencies, (p. 4)

Not u n t il the early  1970s did memory researchers system atica lly ex

p lore the question o f contextual e ffe c ts  in  recognition (e .g ., Thomson, 

1972; Tulv ing, 1972; Watkins & Tulving, 1975).

With growing experimental evidence o f the ro le  o f organization 

in  memory, and p a r t ic u la r ly  in  re c a ll,  most references to  the law 

o f co n tig u ity  and i t s  subprincip les disappeared from memory research. 

More recent advocates o f associationism (Anderson & Bower, 1973; 

Wickelgren, 1981; Wilson, 1980) are quick to  separate th e ir  associa

tionism  from the c lassica l formulations o f i t .  Not a ll researchers 

abandoned co n tig u ity ; fo r  example, the more tra d it io n a l assoc ia tion is t 

pos ition  could explain categorical c lus te ring  as associative c lus te rin g , 

but Cofer's (1965) study demonstrated th a t associative c lus te ring  

and categorical c lus te ring  were independent kinds o f organization. 

Although the information-processing approach and the organizational 

approach raised questions about associationism, th e ir  proponents 

tended to  conceive o f these approaches as a th e o re tica l. No one makes 

th is  claim  as c le a rly  as Mandler (1979):
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As a b e lie f, as a po in t o f view organi
zational approaches are not testable in 
any conventional sense o f the term. The 
organization o f mental contents is  assumed 
to  be a x io m a tic -- it guides the kind o f theo
re tic a l endeavor i t s  adherents propound; i t  
does not i t s e l f  lead to any testab le  or 
fa ls if ia b le  consequences. Thus any kind o f 
observation about human memory is  g r is t  fo r 
the organization th e o r is ts ’ mi i l l . Even 
the remaining strongholds o f association 
th e o ris ts , pairwise and se ria l "associa tions," 
are viewed as nothing but challenges, (p. 306)

Whether or not such an analysis holds, the organizational approach,

as i t  merged w ith and adopted information-processing views, did not

overthrow the tra d it io n a l mechanist conceptualization o f memory, nor

did i t  produce a new metatheory.

As I shall argue throughout the remainder o f the chapter, the

information-processing approach to  memory generally supported mechanist

pre-suppositions and assumptions, p a r t ic u la r ly  about semantic memory. 

Estes (1979) sta tes,

Contemporary th eo re tica l treatments o f 
long-term, semantic memory, l ik e  those o f 
short-term  memory, have been strong ly in 
fluenced by the information-processing ap
proach; but fo r  the most part they have not
departed as sharply from tra d it io n a l con
ceptions o f associations, (p. 51)

The information-processing approach introduced formalism in to  con

ceptua liza tions o f memory and i t s  function ing . Processing models were 

programmed on d ig ita l computers which operate w ith  information repre

sented in terms o f "b its "  or d iscre te  elements. These elements re

la te  to  each other according to formal ru les. Although inform ation- 

processing research has increasing ly employed more f le x ib le  and con

te x tu a lly  sensitive  data types, in  a ll programs experience and
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knowledge are reduced to basic, iso la ted components or facts connected 

through log ica l operations. But the mechanism is  perhaps most evident 

in  the man-machine analogy.

The man-machine analogy underlies most information-processing

approaches designed to  simulate how knowledge in  memory operates.

B r ie f ly  stated, "Mental processes resemble . . .  the kinds o f processes

found in  computer programs: a rb itra ry  symbol associations, tre e lik e

storage schemes, conditional trans fe rs , and the lik e "  (Minsky, 1969,

p. 429). The analogy pervades much research in  cognitive psychology

and memory. Although somewhat s im p lifie d , the extension o f the analogy

is  described best in  in troducto ry  textbooks. Loftus and Loftus (1976)

s ta te , fo r  example:

Both computers and people are inform ation-pro
cessing systems. . . . Both computers and hu
mans take in  information from the environment.
Computers do th is  using card readers, tape 
drives, e tc ., whereas humans do i t  using th e ir  
sense organs. Inside a computer, the informa
tio n  from the environment is  manipulated, re
coded, and combined w ith other information a l
ready there. This is  done via ac tiva tion  o f 
e lec tron ic  re g is te rs . Inside a person, in fo r 
mation is  manipulated, recoded, and combined 
w ith other information already there. This 
is  done via  ac tiva tion  o f memory. F in a lly , 
a computer outputs information to  the environ
ment via output devices, such as teletypes 
and lin e  p rin te rs . Likewise, humans output 
information to  the environment via such out
put devices as mouths and hands, (pp. 5-6)

Many psychologists employing information-processing concepts claim

the man-machine analogy is  "used purely as an heu ris tic  device" and

"does not imply any p a rtic u la r e th ica l o r philosophical pos ition "

(H e rrio t, 1974, p. 3). One o f the main tenets o f th is  d isse rta tion
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is  tha t analogies such as th is  do not arise  in  a metatheoretical 

vacuum. Pepper's theory o f metaphysical systems, Kuhn's (1962) theory 

o f s c ie n t if ic  paradigms, and more recently Lakoff and Johnson's (1980) 

theory o f metaphor and thought assert th a t conceptual to o ls , such as 

metaphors or analogies, provide frameworks th a t place constra in ts on 

the development o f theory and, u ltim a te ly , metatheory. C erta in ly , the 

use o f the computer as an analogical too l does not a p r io r i imply a par

t ic u la r  metatheory; ra the r, in the case o f the computer analogy, the 

lite ra ln e s s  w ith  which the analogy is  applied and the extent o f i t s  ap

p lic a tio n  to  cognition determine i t s  metatheoretical import. As several 

c r i t ic s  (Dreyfus, 1979; Shaw & Bransford, 1977) have documented, the 

information-processing approach in  cognitive psychology takes "the mind 

as machine" metaphor qu ite  seriously.

To i l lu s t r a te  how information-processing approaches explain me

mory, I shall b r ie f ly  summarize the fa i r ly  standard account given by 

Loftus and Loftus (1976). Accompanying most descriptions o f the flow 

o f information through memory are charts (s im ila r to  the one i llu s tra te d  

e a r lie r ,  p. 22). Inform ation, impinging on the senses, goes in to  what 

are ca lled  sensory stores (icon ic  or echoic, fo r  example). Through some 

type o f recognition process, usually feature detection, information gets 

transferred  from the sensory stores to  a short-term  store where, i f  i t  

is  e labo ra tive ly  rehearsed, i t  enters long-term store. Once the in fo r 

mation reaches long-term memory, i t  must then be stored in  such a way 

th a t i t  can be re trieved . In the information-processing framework, 

most a tten tion  has been given to  the contents and structure o f long-term ,
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semantic memory because, as Loftus and Loftus (1976) s ta te , " in  order 

to  theorize about a re tr ie v a l process, we need to  know something about 

the s tructure  from which we are re tr ie v in g "  (p. 124).

Although such an approach and the types o f pyschological ques

tio n s  i t  brings w ith i t  fo r theory and research deviate s ig n if ic a n t ly  

from the word association tra d it io n , most o f the assumptions which under

l ie  i t  have supported a mechanist view. This can be illu s tra te d  best by 

the model's re liance on the sensory store which holds "raw, sensory in 

form ation, as ye t unanalyzed fo r meaning" (Loftus & Loftus, 1976, p. 21). 

As noted in  the perception chapter, such an assumption implies th a t per

ception is  in d ire c t; tha t is ,  th a t the information received is  somehow 

in s u f f ic ie n t and must be reconstructed (which is  equivalent to  "pro

cessed"). Although Neisser (1976) a lte red  his views o f perception, his 

o r ig in a l book (1967) presents the c lass ic  form ulation o f cognitive  psy

chology from the information-processing po in t o f view. In i t ,  he advo

cates the in d ire c t perception hypothesis:

As used here, the term "cogn ition " re fe rs  to  
a ll  the processes by which the sensory input 
is  transformed, reduced, elaborated, stored, 
recovered, and used. (p. 4)

N eisser's d e fin it io n  o f sensory inp u t, the basis fo r  a ll  cogn itive  a c t i 

v i ty  in  the information-processing view, is  not e x p lic i t ly  stated, but 

i t  turns out to  be some rudimentary perceptual ob jec t, fo r  he la te r  d is 

cusses motion perception as "successive 'snapshots' taken by the moving 

eye" (p. 140).

The information-processing approach, then, in most standard 

accounts re lie s  on the tra d it io n a l mechanist account o f perception. "In
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th is  way perception and memory are separated in  accordance w ith  the 

tra d it io n a l d e fin it io n s : The information is  obtained in  a series o f un

changeable percepts and stored and combined by memory acts" (Johansson, 

1979, p. 96). The nature o f the information th a t undergoes processing 

varies from model to  model, but most models pos it some basic, elemental 

un its  as "nodes" in  a network w ith  associative connections (o r lin k s )  

between them.

Another i l lu s t ra t io n  o f mechanistic assumptions underlying the 

standard information-processing approach is  the account o f pattern re 

cognition ca lled  feature analysis. Although i t  can be argued th a t the 

feature-ana lys is tra d it io n  in  perception and memory conforms to  Pepper's 

fo rm is t root metaphor (c f. Verbrugge, 1977), I would argue th a t, on the 

whole, information-processing theories attempt to  describe spatiotemporal 

re g u la r it ie s  in cognition. Pepper frequen tly  documents (see pp. 174- 

177, 184-185, 198, 220) how fo rm ist and mechanistic categories can c o l

lapse in to  each other. The t ie s  between p a rticu la rs  in  formism and the 

mechanist's s truc tu ra l p a rticu la rs  in  time and spacearea case in  p o in t. 

Once the information-processing approach, however, s tr ip s  the s itu a tio n a l 

context to  some elemental u n it (usua lly  a ttr ib u te s  or fea tu res), then 

some kind o f mechanism (or program) must operate on i t  in  order to  re 

co n s titu te  the integrated nature o f patterns in  recognition. Such a view 

o f how information enters memory has im plica tions fo r  how i t  is  stored

and re trieve d . The usual assumption is  th a t some basic u n it is  mapped

in to  semantic memory.

Whether semantic features or networks best represent semantic

memory has been recently debated (e .g. 5 C ollins & Loftus, 1375; Rips,
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Shoben, & Smith, 1973; Smith, Shoben, & Rips, 1974). Wilson (1972) 

and Hoilan (1975) have argued tha t these forms o f representation do not 

e sse n tia lly  con trad ic t each other (see Wilson, 1980, pp. 145-153, fo r 

a more extensive discussion o f these issues). A m a jo rity  o f the models 

proposed represent semantic memory in the form o f an elaborate network of 

interconnected "nodes" (see F rijd a , 1972, fo r  a review o f th is  develop

ment). Depending on the model, the information th a t undergoes pro

cessing has various characteriza tions: "chunks, features, associations,

semantic markers, phrase s tructu res, l is t s ,  d iscrim ination  nets, and 

propositions" (Anderson & Bower, 1973, p. 136). Q u illian  (1969) and 

C ollins  and Q u illia n  (1969) introduced the network analogy to  account 

fo r  knowledge about word meanings.

Unlike e a r lie r  formulations o f association which stressed con

t ig u it y ,  C o llins  and Q u illia n 's  model stressed re la tions  or connections 

between words th a t are stored. Q u illia n  (1968) states the ra tiona le  

fo r  h is program:

In se lecting a task to  perform w ith a model 
memory, one th inks f i r s t  o f the a b i l i t y  to 
understand un fam ilia r sentences. I t  seems 
reasonable to  suppose tha t people must ne
cessarily  understand new sentences by re 
tr ie v in g  stored information about the mean
ing o f iso la ted words and phrases, and then 
combining and perhaps a lte r in g  these re 
trieved  word meanings to  bu ild  up the mean
ings o f sentences. Accordingly, one should 
be able to  take a model o f stored semantic 
knowledge, and formulate rules o f combina
tio n  tha t would describe how sentence mean
ings get b u il t  up from stored word meanings.
(p. 236)

In the representational network, the conceptual items are h ie ra rch ica lly  

organized in to  lo g ic a lly  nested subordinate-supercrdinate re la tions
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between words. The p a rtic ip a tio n  in  the re la tionsh ip  determines the 

associa tion, not co n tigu ity . Other network models have been proposed by 

Anderson and Bower (1973); Hayes-Roth (1977); Kintsch (1972, 1974); and 

Rumelhart, Lindsay, and Norman (1972).

The emphasis on lo g ica l re la tio n s  and semantic factors resu lted , 

in p a rt, from the impact o f Chomsky's l in g u is t ic  theory, which pointed 

to  grammatical re la tions not apparent in  surface s truc tu re , and psycho

lo g ica l studies such as Sach's (1967), whose find ings indicated th a t 

syn tac tic  s tructu re  had l i t t l e  impact on long-term retention while mean

ing d id . Since Anderson and Bower's (1973) Human Associative Memory 

(HAM) has been so in f lu e n tia l in  research l i te ra tu re ,  I shall use i t  

not only fo r  i l lu s tra t io n  but also fo r  comparison purposes as w e ll. HAM 

is  "conceived to  be a network o f associative re la tions  among abstract 

semantic concepts—an in te rre la te d  set o f 'meaningful p ropos itions '"

(p. 36). Anderson and Bower claim th e ir  theory to  be "neo-associa- 

t io n is t . "

Unlike past associative theories, we w il l  not 
focus on associations among sing le  items such 
as le t te rs ,  nonsense sy lla b le s , or words.
Rather, we w il l  introduce propositions about 
the world as the fundamental u n it. A propo
s it io n  is  a configura tion  o f elements which 
(a) is  structured according to  rules o f forma
t io n , and (b) has a tru th  value. . . .  We 
w il l  suppose th a t a ll information enters 
memory in  propositional packets. On th is  view, 
i t  is  not even possible to  have simple word- 
to-word associations. Words can become in te r 
associated only as th e ir  corresponding con
cepts p a rtic ip a te  in  propositions th a t are en
coded in to  memory. However, propositions w il l  
not be treated here as un ita ry  objects or 
Gestalt wholes in  memory having novel, emer
gent properties. Rather, propositions w il l  be 
conceived as structured bundles o f
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associations between elementary ideas or
concepts, (p. 3)

Although the u n it o f analysis has been a lte red , assoc ia tio n is t pre

suppositions abound. F irs t HAM reduces a ll  information to  propositional 

packets which are "s truc tu ra l bundles o f associations between elemen

ta ry  ideas or concepts." Each u n it re ta ins i t s  d is tinctiveness so tha t 

i t  can be "activated" or "primed," and the linkage between un its  is  

context-independent. As Anderson and Bower s ta te , "Our theory provides 

a qu ite  'mechanistic' in te rp re ta tio n  o f sentence learn ing" (p. 332); 

indeed, i t  corresponds almost exactly to Lakoff and Johnson's (1980) de

sc rip tio n  o f the o b je c tiv is t view o f language. Most o f the probed reca ll 

experiments which Anderson and Bower present involved the presentation 

o f simple sentences (propositions) iso la ted from any context (much l ik e  

experimenters iso la ted ind iv idua l words in  word stud ies). Other net

work models, notably Hayes-Roth's (1977) and K intsch's (1974), depart 

from Anderson and Bower's model in  th a t they argue against the indepen

dent associate lin k s  ( in  HAM) and fo r  h igher-order u n its , more compati

ble w ith the notion o f g e s ta lts , which change in  the learning process 

and under the influence o f any given s tructu re  imposed upon them (see 

Goetz, Anderson, & S cha lle rt, 1981, fo r  recent experiments th a t chal

lenge HAM's independent associative l in k s ) .  These models are more 

sensitive  to context.

Many o f the associative network models have been forced to  face 

the issue o f context because o f the work o f Tulving (1972) and his 

associates (e .g ., Tulving & Thomson, 1973; Watkins & Tulving, 1975; 

Wiseman & Tulving, 1975). They have demonstrated th a t semantic
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contextual va ria tions during learn ing dram atica lly influence re tention  

and re tr ie v a l.  Tu lv ing 's (1972) encoding s p e c if ic ity  p r in c ip le  "empha

sizes the importance o f encoding events a t the time o f input as the 

primary determinate o f the storage format and re t r ie v a b i l i ty  o f in fo r 

mation in  the episodic memory system" (p. 392). Tu lv ing 's  theory o f 

episodic memory assumes th a t a ll  the events surrounding the acqu is i

t io n  o f a word become represented in memory. The assoc ia tion is t can, 

in  face o f th is  evidence, t r y  to control contextual variables or fu rth e r 

iso la te  the stimulus from contextual e ffec ts  so th a t i t  can enter a

"node" in  semantic memory independently, but the complexity o f con

textua l e ffe c ts  u ltim a te ly  raises a serious problem fo r  networks; to 

s ta te  i t  simply, once they are admitted, they "jam" the system.

I f  the number o f senses a word has de
pends on the number o f possible contexts 
o f the word, the number o f nodes fo r a 
single word in  the system may become un
manageably large. (Watkins & Tulving, 1975,
P. 28)

A ssocia tion is t theories o f memory always tend to  provide ad hoc 

accounts o f context. Bower (1972), fo r  example, describes a l l  the pos

s ib le  contextual features in  an experiment as "contextual d r i f t , "  which 

simply operate to  enhance re c a ll.  Thus, the more s itu a tion a l a ttr ib u te s  

the subject encodes, the more cues w i l l  be ava ilab le  fo r re tr ie v a l,  and 

th is  increases the p ro b a b ility  fo r  successful reca ll o f the item (c f. 

Bransford, McCarrell, Franks, & N itsch, 1977, fo r  a con tex tua lis t anal

ys is  o f how HAM handles context through "tagg ing"). Another example o f 

Anderson and Bower's derogation o f context is  th e ir  explanation o f e p i

sodic memory; th is  explanation can be in fe rred  from th e ir  account o f
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learn ing sing le  words (in  word association s tud ies). Since such in 

formation is  not in  propositiona l form i t  must be converted in to  some 

kind o f proposition  such as "In  the l i s t ,  I was presented w ith  X" or 

" I  thought o f word X, then thought o f word Y." They go on to  s ta te :

These [p ropos itions ] encode autobiographic 
events—what Tulving (1972) has ca lled  
"ep isodic" memories. I f  such propositions 
are learned, then presentation o f appropriate 
cues would cause re tr ie v a l o f the proposi
tio n a l memory s truc tu res, (p. 418)

When faced w ith  nonpropositional data elements in  experiments—which 

the to ta l s titu a tio n a l context would c e rta in ly  consist o f as w e ll—HAM 

adds propositions to  match them. Anderson and Bower admit th a t "HAM 

does not provide any magical tru th s  about encoding s tra teg ies" (p. 419). 

Nevertheless, the overa ll context can not be reduced to ju s t another 

set o f p ropositions; even fo r  th e ir  theory to  be consistent, the propo

s it io n  about the stimulus material which enters memory has to be seen 

"through" the to ta l context o f the m ateria ls and experimental s itu a tio n .

I have argued th a t, in general, the information-processing ap

proach to  memory is  mechanistic, even though c lass ica l a ssoc ia tio n is t 

assumptions have been modified. To the extent th a t the network models 

o f memory claim  to  be comprehensive accounts o f the s truc tu re  o f know

ledge, they tend to  embody a mechanistic world view. Thus, the model 

o f Kintsch (1974), who l im its  h is analysis o f the construction o f mean

ing in  memory to  a w ritte n  te x t, is  less mechanistic than Anderson and 

Bower's (1973), which posits  the proposition as the basic u n it o f a ll 

in form ation. The problems w ith  context have been so powerful th a t re

cen tly  a r t i f ic ia l- in te l l ig e n c e  programs which use "frames,"
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"s c r ip ts ,"  and "schemata" to  represent stereotypical s itua tions  have 

been advanced (e .g ., Bobrow & Norman, 1975; Minsky, 1975; Shank &

Abel son, 1977). These programs move toward a co n te x tu a lis tic  world 

view; however, as I shall i l lu s t ra te  la te r ,  Dreyfus (1979) and Winograd 

(1981) have noted the lim ita tio n s  o f such programs fo r  capturing a ll 

aspects o f s itua tiona l contexts.

E ssen tia lly , the spatia l metaphor fo r  memory as a storehouse 

fo r  associations has dominated conceptions o f memory in most psycholo

g ical theories. Roediger (1980) concludes tha t

there are cu rren tly  very e x p lic it  associa
t iv e  theories tha t embody, as do the o r
ganizational theories, the spatia l storage 
and search assumptions (e .g ., Anderson &
Bower, 1972, 1973). T yp ica lly , these theo
ries  assume th a t memory can be represented, 
much as in the subway-map model, as a great 
network o f nodes th a t represent word concepts 
and are linked by associative paths . . . the 
organization, h ie ra rch ica l, and associative 
theories are a l l  s im ila r in  containing the 
spatia l storage and search metaphors, despite 
the fa c t th a t none o f them makes an e x p lic it  
comparison between memory and p a rticu la r 
objects, (p. 237)

Although the nature o f basic elements has sh ifte d , association between 

them prevails.. Instead o f being simply connected, they are linked asso- 

c ia t iv e ly  through re la tio n s . In th e ir  review o f the metaphors which 

have dominated the f ie ld  o f cognitive psychology, Lakoff and Johnson 

(1981) conclude th a t "the mind is  a machine" and "the memory is  a con

ta in e r" metaphors need a lte rna tives i f  cognitive science is  to  grow.

To such an a lte rna tive  I now tu rn .
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Memory fo r Events

I shall introduce a con tex tua lis t view o f memory by analyzing 

a series o f experiments by Bransford and Franks (1971). The find ings o f 

th e ir  now-classic experiments challenge many o f the asso c ia tion is t 

assumptions which supported tra d it io n a l investiga tion  o f memory through 

the use o f ind iv idua l word items. Jenkins (1974b) supports his con- 

te x tu a lis t  view o f memory, in p a rt, through an analysis o f Bransford 

and Frank's study under a section e n tit le d  "Event Recognition." A num

ber o f other experiments fo llow ing  in  the wake o f Bransford and Franks' 

experiments have corroborated th e ir  find ings (see Bransford & Franks, 

1973; Bransford, McCarrell, Franks, & N itsch, 1977, fo r reviews o f th is  

research). In many respects, th is  experiment and i t s  resu lts  p a ra lle l 

Johansson's (1973) experiment on event perception and raise s im ila r pro

blems fo r associationism. Although Branford and Franks (1971) do not 

discuss th e ir  experimental find ings w ith in  the metatheoretical frame

work employed by Pepper, the conceptualization, purpose, design, and 

re su lts  o f th e ir  series o f experiments are s ig n if ic a n t ly  d if fe re n t from 

assoc ia tion is t presuppositions about what is  remembered.

To carry out th e ir  study, Bransford and Franks constructed four 

complex sentences which could be broken down in to  four simple, declara

t iv e  sentences. For example:

COMPLEX: The ants in  the kitchen ate the sweet je l l y  which 
was on the tab le .

SIMPLE: The ants were in  the kitchen.
The je l l y  was on the tab le .
The je l l y  was sweet.
The ants ate the je l ly .
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These simple sentences (which they termed one-component ideas) were 

then recombined to  form sentences which contained two o f the component 

ideas (e .g ., The ants in the kitchen ate the je l ly )  or three o f the 

component ideas (e .g ., The ants ate the sweet j e l l y  which was on the 

ta b le ). A complete set o f sentences fo r  each complex sentence (or FOUR 

component idea) contained one FOUR, three THREES, four TWOS, and four 

ONES. The acqu is ition  l i s t  contained tw enty-four sentences, s ix  from 

each o f the four d if fe re n t idea sets ( i . e . ,  two ONES, two TWOS, and two 

THREES from each idea se t). The subjects were never presented the FOUR 

component sentence. The sentences were randomly arranged w ith  the con

s tra in t  tha t no two sentences from the same idea set occurred conse

cu tive ly  on the l i s t  (p. 336).

During a cq u is ition , the experimenters read the tw enty-four sen

tences; fo llow ing  a cq u is ition , they presented the subjects w ith  the 

recognition set o f sentences which contained new sentences in  addition 

to the ones they had heard. The new sentences (which included ONES, 

TWOS, THREES, and FOURS) were taken from the four idea sets o r ig in a lly  

constructed but not included on the acqu is ition  l i s t .  The subjects were 

instructed  to  decide whether or not they had heard the sentence during 

acqu is ition . For each sentence, they were to  assign a confidence ra 

t in g  to  th e ir  judgment. In a second experiment, Bransford and Franks 

repeated the f i r s t  experiment but added "noncase" sentences, sentences 

which were s yn ta c tica lly  s im ila r to  those in  the o rig in a l acqu is ition  

set but which "contained combinations o f re la tions  which were not con

sonant w ith any o f the ideas presumably acquired during acqu is ition "

(p. 342) .
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The resu lts  o f th e ir  experiments indicated th a t subjects "recog

nized" many new sentences w ith great confidence even though they were 

never a c tu a lly  presented during the acqu is ition  task. As Bransford 

and Franks s ta te ,

Many NEW sentences received higher recog
n it io n  ra tings than OLD sentences Ss had 
a c tu a lly  heard before. . . .  I f  Ss remem
bered those sentences heard during acqu is i
t io n , OLD sentences should have received 
higher confidence ra tings than a ll  NEW sen
tences. Data c le a r ly  ind ica ted , however, 
th a t OLD sentences did not receive the
highest ra tings on the recognition l i s t .
(p. 340)

The recognition and ra tin g  depended on the complexity o f the sentences. 

Subjects rated w ith confidence (+4 and +5 on a scale o f 5) the complex 

sentence (FOUR component idea) when in  fa c t they had not been presented 

i t  during acqu is ition . A d d itio n a lly , Bransford and Franks po in t to  the 

ord inal re la tionsh ip  between FOURS, THREES, TWOS, ONES, and NONCASES.

The THREES and TWOS received pos itive  mean ra tings (+2 o r b e tte r) ; the

ONES s l ig h t ly  negative ra tin gs ; the NONCASES low ra tings (averaging 

about -4 ).

These find ings suggest th a t memory is  not ju s t  a function o f in 

d iv idua l items presented during a cq u is ition . The subjects "acquired 

something more general or abstract than simply a l i s t  o f those sentences 

experienced during acqu is ition " (p. 348). C erta in ly , the subjects re

lie d  on the information presented since they re a d ily  recognized and con

f id e n t ly  rejected noncase sentences; nonetheless, some type o f in tegra 

tio n  o f the ind iv idua l items in to  w h o lis tic  semantic ideas occurred. As 

Bransford and Franks s ta te , "The subjects were most confident o f having

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

154

heard those sentences expressing a ll the semantic information charac

te r is t ic  o f the complete ideas acquired during acqu is ition " (p. 348). 

Bransford and Franks describe the in teg ra tive  phenomena th e ir  experi

ment reveals as "the abstraction o f l in g u is t ic  ideas"; i t  has also been 

va rious ly  termed "abstract schemata construction" or, more p rosa ica lly , 

"memory fo r  g is t . "

Bransford and Franks' study departs from the assoc ia tion is t re 

search tra d it io n  on memory fo r language. They note tha t many previous 

studies treated memory fo r  l in g u is t ic  items, such as words or sentences, 

and state th e ir  purpose as fo llow s:

The primary concern o f the present paper is  
not w ith memory fo r  ind iv idua l sentences or 
ind iv idua l words; ra ther i t  is  fo r  w h o lis tic , 
semantic ideas. . . . [W ho lis tic  ideas] may 
re s u lt from the in tegra tion  o f information 
expressed by many d if fe re n t sentences ex
perienced successively and often non-conse- 
cu tive ly  in time. (p. 332)

Like Johansson's (1973) study o f motion perception, Bransford and Franks' 

study does not presuppose th a t memory can be reduced to  a s ta tic  co l

le c tio n  o f elements to ta l ly  contained w ith in  the s tim u li; rather the 

s tim u li (moving dots in Johansson's experiment and sentences in 

Bransford and Franks') consist o f re la tio n a l sets which in te ra c t and 

a lte r  the cha rac te ris tics  o f ind iv idua l stimulus components (a dot or a 

simple sentence). Since Bransford and Franks found tha t subjects 

thought they recognized both complex sentences (which they had never 

seen) as well as novel sentences which were consonant w ith the abstracted 

ideas, they claim , much l ik e  Johansson, tha t subjects a c tive ly  in tegra

ted the information contained in  ind iv idua l sentences presented to  them.
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Contrary to  a sso c ia tio n is ts1 claims—namely, th a t visual perception 

and remembering depend on the reconstitu tion  o f experience from par

t ic u la rs  which accumulate over time--Johansson's and Bransford and 

Franks' find ings ind icate  the to ta l perceptual or memorial event de

termines what is  perceived and remembered and not the p a rticu la rs  f i r s t  

registered and then stored consecutively through time.

Both studies strong ly suggest th a t visual perception and 

memory are not a function o f the consecutiveness o f ind iv idua l items 

presented over time. Associationism holds th a t products o f visual per

ception (usually a s ta t ic  re tin a l image or icon) and memory re ta in  th e ir  

in d iv id iu a l id e n tit ie s ; thus each complex whole can be reduced to  i ts  

parts. During recognition, subjects reconstitu te  perceptions and me

mories from these elemental parts which spread out consecutively over 

time. The speed o f the subjects1 recognition in  Johansson's experiment 

suggests th a t subjects were not re co ns titu tin g  ind iv idua l id e n tit ie s  

(d o ts ); and, as Bransford and Franks note, "The information encompassed 

by NOVEL THREES and FOURS could only have been acquired by in tegra ting  

information across various acqu is ition  sentences experienced nonconse- 

c u tiv e ly  in  time" (p. 348, emphasis added). Most associative network 

models would p red ic t th a t: 1) subjects would remember those sentences 

a c tu a lly  presented and 2) th a t the simple sentences would gain the 

highest confidence ra tings since those simple bu ild ing  blocks should be 

stored and activated f i r s t  during recognition. In opposition to  th is  

p red ic tion , the to ta l l i s t  o f sentences presented to  subjects in 

Bransford and Franks' experiments formed a context during acqu is ition  

th a t a ffected the ind iv idua l items during recognition. As Jenkins
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(1974b) notes, "The phenomena we fin d  in  recognition depend on the 

q u a lity  o f event tha t the subject constructs from the experimental ma

te r ia l during the acqu is ition  phase o f the experiment" (p. 790).

In challenging the a ssoc ia tion is t assumption th a t what is  remem

bered is  the accretion o f ind iv idua l items stored consecutively over 

time, Bransford and Franks' experiments concomitantly challenge the ob- 

je c t iv is t  view o f language assumed in  past memory research. Given th e ir  

find in gs , a sentence (or set o f sentences) is  not ju s t  a l in g u is t ic  ob

je c t  whose en tire  meaning depends on parts and how they f i t  together. 

Associationism assumes meanings l ie  in  words or propositions which be

come interconnected in  a network o f re la tio n s . The information 

Bransford and Franks' subjects constructed was more than what was d i

re c tly  represented in  the acqu is ition  sentences. The NOVEL sentences 

contained combinations o f re la tions  the subjects had not experienced. 

C learly , the subjects were not passively encoding information but in te 

grating and ass im ila ting  the informatipn in  ways th a t produced a degree 

o f semantic precision considerable enough to  allow them to recognize 

and re je c t NONCASE sentences.

F in a lly , Bransford and Franks' find ings cannot be eas ily  accom

modated by most assoc ia tive ly  constructed storage theories. Although 

d if fe re n t network models pos it various kinds o f elemental un its  (inpu t) 

and d if fe re n t types o f linkages, the ind iv idua l input e n t it ie s ,  however 

defined, must remain impervious to the in teg ra tive  or abstraction 

phenomena id e n tif ie d  by Bransford and Franks or else one loses access 

to  any control element which functions as a gate in  a network o f
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associations (c f. Estes, 1972). How an item enters memory (or how i ts  

trace is  la id  down) is  not as important as a c tiva tion  and organization 

o f the network i t s e l f .  A d d itio n a lly , the concept o f a c tiva tion  usually 

assumes a spatiotemporal spread o f nodes. In Bransford and Franks' 

study, the l in g u is t ic  s trings interacted in  such a way th a t th e ir  in 

d iv idua l id e n tit ie s  were transformed, yet the meaning remained. What 

entered memory was not what was recognized, and what was recognized can 

not be eas ily  accounted fo r  by lin e a r, h ie ra rch ica l processing.

The Bransford and Franks study is  a paradigm case o f an experi

ment th a t more re a d ily  lends i t s e l f  to  a con tex tua lis t ra ther than asso

c ia t io n is t  in te rp re ta tio n  o f remembering. Jenkins (1974b) o ffe rs  the 

fo llow ing  con te x tua lis t account o f the experiment:

The subjects have used the various strands 
repeatedly ava ilab le  in  the textu re  o f the 
experiment to  construct four events th a t 
are completely described by the four long, 
complex sentences. The q u a lity  o f each o f 
the events is  indeed the to ta l meaning o f 
the complex sentence. Once the fusion o f 
the strands in to  events has occurred (par
t ic u la r ly  since the strands are heard over 
and over again in  various combinations), 
the subject cannot perform an analysis to  
recover the exact pattern o f input tha t 
furnished support fo r  the construction 
th a t he made. (p. 190)

The co n te x tu a lis t category o f fusion (c f. Chapter 2, p. 55) states tha t 

d if fe re n t strands and textures in  the event merge together w ithout re

gard to  consecutiveness in  time and space. The strands and textures so 

t ig h t ly  fuse th a t they cannot be in d iv id u a lly  extracted from the to ta l 

context. What is  remembered is  not the ind iv idua l l in g u is t ic  items but
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the q u a lity  o f the subjects ' in te rac tio n  w ith the stimulus m ate ria l. 

" Remembering is  a function o f the to ta l set o f experiences to  which an 

input belongs" (Bransford, McCarrell, Franks, & N itsch, 1977, p. 455).

Although I have argued tha t Bransford and Franks' find ings cor

roborate a con te x tu a lis t view o f memory, I should note b r ie f ly  th a t 

some attempts have been made to  re in te rp re t th e ir  find ings from an 

a ssoc ia tio n is t perspective. Anderson and Bower (1973), fo r  example, pro

vide an adm ittedly post hoc explanation o f the resu lts  (even though HAM 

is  b u i l t  from propositions s im ila r to the sentences used by Bransford 

and Franks). They argue th a t each sentence (which Bransford and Franks 

presented the subjects) has an accompanying context tag , something o f 

the order "In  context C, I studied th a t the ants ate the je l l y "  (p.

348). Because the sets o f  sentences contain material which overlaps, 

each sentence has several context tags. Thus a kind o f  in terference 

e ffe c t explains why the subjects cannot d iscrim inate NEW from OLD sen

tences. The problems w ith  th is  explanation (as they admit) l ie s  in 

the complexity o f in te rre la tio n s  between propositions since the subjects 

must "compute" the re la tio n s :

The [sub ject] must examine a ll  the contextual 
linkages o f a ll the propositions in  the ta r 
get sentence, determine i f  there are any in 
te rsec tions , check whether these in te rsec tin g  
contexts lead to  a l l  the ta rge t propositions, 
and f in a l ly  make sure th a t no nontarget pro
positions are connected to  any candidate 
contexts, (p. 350)

The concepts o f in terferences or confusion ty p ify  most a ssoc ia tion is t

explanations o f the re su lts  obtained by Bransford and Franks (c f. Walker
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& Meyer, 1980). Nevertheless, as Bransford, McCarrell, Franks, and 

Nitsch (1977) rep ly to such an explanation, the fa c t remains th a t 

"the subjects are not confused about the global information derived from 

the to ta l set o f acquis ition  experiences. They know the overa ll events 

th a t were communicated" (p. 456).

Not a ll  assoc ia tion is t theories account fo r the phenomena o f 

l in g u is t ic  abstraction l ik e  HAM does. Hayes-Roth's (1977) knowledge 

assembly theory, fo r example, explains th is  phenomenon through the theo

re t ic a l constructs o f higher order assemblies and u n itiza tio n  (and thus 

her account is  not post hoc). Stated in  terms o f her the o re tica l con

s tru c ts , co g its , "the smallest information s tructure  perceptually or 

co g n itive ly  delineated," assemble in  configurations which can be 

strengthened to the point o f u n it iz a t io n ; "the configuration then acts 

as a d iscre te , a ll-o r-none  activa tab le  memory representation" (p. 261). 

Through frac tiona tion  o f cog it representation w ith in  the assemblies and 

u n its , integrated facts re ta in  th e ir  ind iv idua l id e n tity .

The representation [ o f  complete knowledge 
structures] presumably changes from a c o l
lec tion  o f parts to  a u n ita ry , integrated 
representation o f a ll  the parts. Therefore, 
reca ll and recognition o f parts o f studied 
materials should occur p rim a rily  fo r  ma
te r ia ls  tha t do not have un itized repre
sentations. Recall and recognition o f ma
te r ia ls  th a t do have un itized  representa
tions should be a ll-o r-none . (p. 264)

Although Hayes-Roth (1977) does not discuss Bransford and Franks ' experi

ments, u n itiza tio n  o f the information might appear to  account fo r  the 

fa c t tha t subjects in th e ir  experiment rated the complex sentence w ith
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a high degree o f confidence rather than the ind iv idua l sentences; the 

configurations formed by the sentences would be activated a ll  a t once. 

The fa c t th a t words were repeated across sentences in d if fe re n t combina

tions would cause interference in ve rify in g  ind iv idua l sentences 

(Walker & Meyer, 1980, p. 428).

Hayes-Roth's knowledge-assembly theory addresses several con

te x tu a lis t  concerns; however, from a con tex tua lis t view, the shortcoming 

o f Hayes-Roth's theory in  accounting fo r  the abstraction o f l in g u is t ic  

ideas l ie s  in  the mechanistic account o f perception (c f. Chapter 3, p. 

74) and the concept o f the "cog it" which functions as a d iscre te  memory 

representation. The perceived "stimulus" and represented memory "cog it"  

enter the sub ject's  knowledge structu re  context free . An assoc ia tion is t 

account o f perception would have to  hold tha t subjects in  the Bransford 

and Franks study f i r s t  extracted and kept iso la ted basic perceptual 

un its  which become stored in  memory as cog its . These un its  " in te ra c t"  

only a fte r  they enter the sub ject's  knowledge s truc tu re . The contextua

l i s t  argues th a t the in te rac tio n  is  pervasive throughout the acqu is i

tio n  process. Such factors as the nature o f the experimental task and 

the a c t iv it ie s  o f the subject (e .g ., problem so lv ing , inference, and 

e f fo r t  to  comprehend) determine what is  remembered in  an experiment be

cause these a l l  combine to  constitu te  the q u a lity  o f the event.

Bransford and Franks' find ings po int to  a dynamic in te ra c tio n , even 

transaction , between the subject and the experimental task and materials 

which Hayes-Roth's theory can not ea s ily  address given i t s  s t r ic t  asso

c ia t io n is t  account o f acqu is ition .
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Several experiments which have explored and extended Bransford 

and Franks' find ings suggest th a t what is  remembered is  not e n t it ie s  or 

iso la ted  word items but events (e .g ., Barclay, 1973; Bransford, Barclay, 

& Franks, 1972; Bransford & Johnson, 1972, 1973; Bransford & McCarrell, 

1974; Johnson, D o ll, Bransford, & Lapinski, 1974). Such a view o f me

mory c a lls  fo r  a metatheoretical s h if t .  The constructive  nature o f me

mory which these experiments po in t to  ind icates tha t memory is  not "some 

kind o f ob ject—a storehouse fo r  holding inform ation—or a process" 

(N ilsson, 1979). Neither can memory be studied in  is o la tio n  from 

what the subject does during a cq u is itio n . Memory cannot be severed from 

perception; i t  functions w ith in  the to ta l cognitive  system. As Craik 

(1979) notes, researchers such as Bransford and Franks view remembering 

as a s k ille d  a c t iv ity  "ra the r than the matching o f the products o f per

ception against postulated memory traces from perceptual experiences"

(p. 96). The investiga tion  o f memory fo r  events implies th a t context 

plays a cruc ia l ro le . I t  can not be derogated to  a variab le  which can 

be manipulated. The event and i t s  q u a lity  determine what the possib i

l i t i e s  are fo r  analyses (Jenkins, 1974b, p. 794).

Toward â  Contextualist View o f Memory

In th is  chapter I have ou tlined  the development o f assoc ia tion is t 

assumptions about memory and analyzed an experiment (Bransford & Franks, 

1971) the resu lts  o f which d iffe re d  s ig n if ic a n t ly  from the associa

t io n is t  view o f memory. I argued th a t, much l ik e  Johansson's (1973) 

experiment in  the f ie ld  o f perception, Bransford and Franks' experiment
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in the f ie ld  o f memory suggested a set o f presuppositions and assump

tions  d if fe re n t from those current in psychology a t th a t time. I 

id e n tif ie d  such a s h if t  in  th ink ing  about memory as, u ltim a te ly ,a  

metatheoretical one. S im ila r to  Jenkins' (1974b), my claim is  tha t the 

s h if t  is  from a mechanist to  a co n tex tua lis t world view. In the sec

tio n  on associationism and memory, I noted areas where mechanism seemed 

lim ite d  in expla in ing some memory phenomena and suggested th a t another 

world view, namely, contextual ism, might be f r u i t f u l l y  explored as an 

a lte rn a tive . In th is  section I shall review several trends in recent 

psychological l ite ra tu re  on memory th a t fu rth e r ind ica te  con tex tua lis t 

assumptions are being v iab ly  employed.

My discussion o f a con tex tu a lis t view o f memory w il l  be based 

on Jenkins' (1974b) a r t ic le  and Bransford, McCarrell, Franks, and 

N itsch 's  (1977) "Toward Unexplaining Memory." My approach w il l  be to 

l in k  several major con te x tu a lis t philosophical assumptions about me

mory to  recent th ink ing  and research in memory lite ra tu re  and thus 

somewhat expand the groundwork la id  by Jenkins and Bransford, e t a l.

I t  is  important to  note th a t every world hypothesis accounts fo r  con

te x t in  some way; the re fo re , my task w il l  be to  id e n t ify  those assump

tions  in  the f ie ld  o f memory th a t tend to  corroborate contextual ism. 

S p e c if ic a lly , I shall discuss how several memory theo ris ts  have recog

nized the need to  study memory fu n c tio n a lly , as a part o f the organism's 

in te rac tions  w ith  i t s  environment. Based on an example from Dewey, I 

sha ll then describe current con tex tua lis t metaphors fo r memory and 

b r ie f ly  id e n t ify  some o f the research used as evidence fo r such
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conceptualizations. F in a lly , I sha ll discuss how researchers in  the 

f ie ld  o f a r t i f i c ia l  in te llig e n ce  have employed more and more con

te x tu a lly  sensitive  memory structures such as schemata, frames, s c r ip ts , 

and descrip tions. Through analyzing the recent arguments o f Dreyfus 

(1979) and Winograd (1981), I shall i l lu s t r a te  the co n te x tu a lis t view 

regarding such representations o f knowledge in  memory. To be sure, not 

a l l  theo re tica l s h if ts  in  the f ie ld  o f memory lead to  contextual ism; 

nonetheless, the convergence o f a number o f trends indicates th a t, a t 

th is  tim e, contextualism is  undoubtedly mechanism's strongest contender.

In the co n te x tua lis t world view, the study o f any cogn itive  a c t i

v i t y ,  inc lud ing  memory, must o rig in a te  w ith  "experience" which involves 

dynamic interchange between the organism and i t s  environment. Experience 

" is  not i t s e l f  merely physical nor merely mental, no matter how much 

one fa c to r or the other predominates" (Dewey, 1934, p. 246). In per

ceptual a c t iv i t y ,  the organism makes d ire c t contact w ith  the environ

ment; the e x is te n tia l s itu a tio n  is  immediately " f e l t , "  "had," or 

"g iven ." In Gibson's term inology, the environment a ffo rds information 

which the organism d ire c t ly  "picks up." In th is  sense the environ

ment contributes to experience. As w ith  o ther types o f cognitive  

a c t iv i t y ,  the study o f memory concerns the organism's con tribu tion  to  

experience. Given such co n tribu tio n s , the con tex tua lis t is  quick to  

po in t out th a t meanings l ie  ne ithe r in  the organism nor in_ the environ

ment: "That to  which both mind and matter belong is  the complex o f

events which cons titu te  nature" (Dewey, 1925/1929, p. 75). In the lived  

event, the organism and environment con tribu te  meaning, but "both inner
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and outer factors are so incorporated th a t each [loses  ] i t s  special

character" (Dewey, 1934, p. 246). As I have il lu s tra te d  through

Bransford and Franks' (1971) experiment, fo r  the con tex tua lis t the

q u a lity  o f an event determines what is  retained from experience, not

the p a rticu la rs  because the la t te r  are affected by the transaction.

As Dewey (1934) w rites :

Whenever anything is  undergone in conse
quence o f a doing, the s e lf is  modified.
The m odification extends beyond acqu is i
tio n  o f greater f a c i l i t y  and s k i l l .  A t
titudes and in te res ts  are b u i l t  up which 
embody in themselves some deposit o f mean
ing o f things done and undergone. These 
funded and retained meanings become a part 
o f the s e lf. (p. 264)

Thus, memory, as a part o f the organism's cognitive  system, functions

in  an environmental context, a s itu a tio n , which is  always, to  some

degree, dynamic and novel.

Several lines o f th ink ing  in  current psychological theories 

about memory suggest these broader con tex tua lis t assumptions. Those cog

n it iv e  psychologists, strong ly influenced by Gibson's theory o f per

ception, sta te  the general case most strong ly :

One o f the major goals o f b io log ica l and 
psychological theory must be to  account 
not ju s t fo r  p a rtic u la r forms o f response, 
iso la ted in  the labora to ry , but fo r  the 
overall un ified  adaptation o f the organism 
to  i t s  environment. (Johnston & Turvey,
1980, p. 165)

S p e c if ic a lly , in regard to the study o f memory, Turvey and Shaw (1979) 

w rite , "F irs t  and foremost, memory--like perception—rather than being 

merely an organismic process, should be a property o f an ecosystem"
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(p. 218). Other examples o f th is  tendency abound. For instance, in 

his in troduction  to  Perspectives on Memory Research, Nilsson (1979) 

concludes, "The term memory re fers to  one aspect o f adequate cognitive 

functioning in a given s itu a tion " (p. 8 ). In a recent volume on o r

ganization and s tructu re  in  memory, Puff (1979) id e n tif ie s  the emer

gence o f an "adaptive perspective," which involves "the consideration 

o f evo lu tionary, adaptive, ontogenetic o r developmental, and cu ltu ra l 

facto rs  in understanding the nature and function o f organization in 

human memory" (p. 10). Voss (1979) makes the case th a t memory theory 

w i l l ,  in  the fu tu re , incorporate the organism's broader b io lo g ica l-  

cu ltu ra l context; Lachman and Lachman (1979) analyze the contemporary 

study o f permanent memory from an evolutionary perspective. At a more 

applied le v e l, K intsch's (1974; 1979) research program on reading com

prehension, based on g loba l, g ist-producing macro-processes, exempli

f ie s  a functional treatment o f memory from an in te ra c t io n is t perspec

t iv e .  But the h is to r ic a l forerunner to  a b io lo g ic a l-c u ltu ra l perspec

t iv e  in  the f ie ld  o f memory is  B a r t le tt  (1932), whose theory o f remem

bering is  pervasively c ited  in  much current memory lite ra tu re . I t  

would be w e ll, then, to  summarize his main contentions.

B a r t le t t 's  treatment o f memory is  e x p lic i t ly  b io log ica l and 

functional (p. 198); he carried  out his experiments in  n a tu ra lis t ic  

se ttings and w ith "the type o f material [e .g . ,  s to rie s ] th a t we have 

to  deal w ith  in  d a ily  l i f e "  (p. 204). In general, his presuppositions 

and assumptions about memory corroborate a con tex tua lis t world view. 

Kvale (1977) makes extensive connections between B a r le tt 's  theory and
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a contextual 1 s t/d ia le c t ic  world view. For example, he w rites :

To B a r t le tt ,  remembering . . . developed 
to  meet the demands o f the l i f e  world.
Remembering serves a b io log ica l function 
in  a ceaseless struggle to  master and enjoy 
a world f u l l  o f va rie ty  and rapid change.
(p. 181)

Since the ea rly  1970s, several o f his theo re tica l constructs, p r i 

m arily  the notion o f schemata, have influenced research in  the f ie ld  

o f memory. Cofer (1973), fo r  example, provides an exce llent account 

o f how Bransford and Franks' (1971) find ings conform to  B a r t le tt 's  

theory. Spiro (1975, 1977) defends B a r t le t t 's  conception o f assimi

la t iv e  schemata against studies such as Gomulicki's (1956) and 

Zangw ill's  (1972) which fa ile d  to  re p lica te  B a r t le t t 's  find ings.

Bobrow and Norman's (1975) context-dependent descriptions and Schank's 

(1981) system o f plans, goals, themes, and sc rip ts  fo r  use in  "under

standing" systems exemplify how recent memory researchers have been 

influenced by B a r t le t t 's  comprehensive, and generally co n te x tu a lis t, 

approach to  remembering. A ll o f these theo re tica l trends in  the 

l ite ra tu re  ind ica te  a growing concern w ith  the in te ra c tive  nature o f 

the organism and i t s  cognitive function ing  in  an environmental s itu a 

tio n .

The re c ip ro ca lly  determinative re la tion sh ip  between the s e lf 

and the world underlies con tex tua lis t assumptions about cognitive 

function ing , and such a transactional view u ltim a te ly  derogates any 

s ta t ic ,  formal representation o f the external world " in " the organism. 

B a r t le tt  (1932) concludes, "Remembering is  not the re -e xc ita tio n  o f 

innumerable fixed , l ife le s s  and fragmentary traces" (p. 213).
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S im ila r ly , Nilsson (1979) argues, "We have to  abandon the idea tha t 

memory is  some kind o f ob jec t--a  storehouse forhold ing in fo rm ation -- 

or a process" (p. 7). This has p a rtic u la r s ign ificance fo r  e a r lie r  

a sso c ia tio n is t conceptualizations o f semantic memory; as Bransford, 

McCarrell, Franks, and Nitsch (1977) note, "S ta tic  conceptualizations 

o f semantic memory fa i l  to o rie n t one toward the f l e x ib i l i t y  o f under

stood re la tionsh ips as a function o f the context or se tting  in  which 

events occur" (p. 461). I have shown th a t the mechanist tra d it io n  in  

the psychological study o f memory has conceptualized memory as the 

storehouse fo r  objects (o r th e ir  traces) in  some, usually compartmen

ta liz e d , h ie ra rch ica l, structured network. The con te x tua lis t con

cep tua liza tion  o f memory s ig n if ic a n t ly  d if fe rs  from th is  metaphor. I 

sha ll introduce i t  by summarizing an example from John Dewey's Ex

perience and Nature (1925/1929). His analysis o f watching a play i l 

lu s tra te s  how experience "depends upon the operative presence o f a con

tinuum o f meanings" (p. 306).

As viewers o f a p lay, i f  we are to  understand each presented 

phase o f the p lay, then we must have grasped the meaning o f the pre

vious parts o f the play. Yet th is  meaning carries in to  the present 

phase w ithout our de lib e ra te ly  remembering the past pa rts , fo r  to  re 

member the past actions or events would cut us o f f  from the present 

ac tion . That is ,  in  the act o f re c o lle c tio n , our a tten tion  would be 

divided so th a t we could "not be aware o f what is  now said and done"

(p. 306). The meaning from the past "suffuses, in te rpenetra tes, 

colors what is  now and here uppermost." Somewhat iro n ic a lly ,  Dewey
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even states tha t words such as "context and background, fr in g e , e tc ."

suggest "something too external to meet the facts o f the case." As

viewers, then, our present understanding o f a p a rtic u la r phase o f the

play cannot be based on reco lle c tion .

The purport o f past a ffa irs  is  present 
in the momentary cross-sectional idea 
in a way which is  more in tim a te , d ire c t 
and pervasive than by way o f re c a ll.
(p. 306)

Not only do the present actions f u l f i l l  "the meanings constitu ted by 

past events," but they also an tic ipa te  fu tu re  actions because the pre

sent actions progress indeterm inately. He concludes tha t

i t  is  th is  double re la tionsh ip  o f continua
tio n , promotion, carry ing forward, and o f 
a rre s t, devia tion , need o f supplementation, 
which defines th a t fo ca liza tio n  o f meanings 
which is  consciousness, awareness, percep
tio n . Every case o f consciousness is  dra
matic; drama is  an enhancement o f the con
d itio n s  o f consciousness, (p. 306)

Awareness and perception involve "a continuum o f meaning in process

o f formation" (p. 308); meanings do not re su lt from discrete acts o f

re c o lle c tio n .

The example o f watching a play ins tan tia tes  the con tex tua lis t 

roo t metaphor—"the event a live  in  i t s  present" or "the dynamic active 

event" (Pepper, 1942/1961, p. 232). Contextualist conceptualizations 

o f memory attempt to  avoid any b ifu rca tio n  between the organism and 

the environment; past experiences "fund" experience or contribu te  to  

i t .  Dewey (1925/1929) describes mind as "contextual and pers isten t 

. . . s tru c tu ra l, subs tan tia l; a constant background and foreground"

(p. 303). The meanings from past experience, through a process s im ila r
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to  th a t o f sedimentation, bu ild  up a whole system, a deposit o f mean

ings. As Merleau-Ponty (1962) sta tes, "We fin d , as a basic layer o f 

experience, a whole already pregnant w ith  an irreduc ib le  meaning"

(pp. 20-21). According to  Kestenbaum (1977) the funded and retained 

meanings to  which Dewey freq uen tly ,re fe rs  can be best described as a 

" f ie ld  o f habitual meanings" (p. 42). The organism's f ie ld  o f meanings 

enters in to  live d  experience.

In " liv e d "  experience, such as the watching o f a p lay, the con

te x tu a lis t  claims th a t recognition precedes re co lle c tio n ; the past is  

" in "  the present s itu a tio n . For example, Merleau-Ponty (1962), in  a r

guing against the em p iric is t separation o f perception and memory, 

s ta tes, "To perceive is  not to  experience a host o f impressions accom

panied by memories capable o f c linch ing  them. . . .  To remember is  

not to  bring in to  the focus o f consciousness a se lf-subs is ten t p ic 

tu re  o f the past" (p. 22). The problem w ith th is  view, he w rite s , is  

as fo llow s:

Before any con tribu tion  by memory, what 
is  seen must a t the present moment so o r
ganize i t s e l f  as to  present a p ictu re  to 
me in  which I can recognize my former ex
periences. Thus the appeal to  memory 
presupposes what i t  is  supposed to  expla in: 
the pattern ing o f data, the imposition o f 
meaning on a chaos o f sense data. (p. 19)

Perception "ca rries  i t s  meaning w ith in  i t s e l f "  (p. 21), and thus

Merleau-Ponty describes the real problem o f memory and perception in

the quotation which introduces th is  chapter. What Merleau-Ponty terms

a " f ie ld , "  "atmosphere," "horizon," o r "given 's e ts , '"  Dewey terms
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" f ie ld  o f habitual meanings." Very s im ila r to  these conceptualizations 

is  B a r t le t t 's  schema which "re fe rs  to  an active  organization o f past 

reactions, or o f past experiences" (p. 201), operating as a un ita ry  

mass. For the co n te x tu a lis t, then, "the past operates as an organised 

mass ra ther than as a group o f elements each o f which re ta ins i t s  

specified  character" (B a r t le tt ,  p. 197).

The con tex tua lis t conceptualization o f memory stresses the o r

ganism's a c t iv ity  in  an event and the reconstructive nature o f remem

bering. Such emphasis resu lts  from contextual ism's fundamental presup

positions o f novelty and change. As Pepper (1961/1942) describes i t :

"A te x tu re , through i t s  strands, is  constantly involved in i t s  con

te x t,  and the two together are so complex and so constantly changing 

th a t the nature o f a to ta l texture could hardly be expected ever to  be 

duplicated" (p. 257). Thus, any element or p a rtic u la r stripped from 

i t s  context is ,  in  the long run, a d is to r t io n . Dewey (1925/1929) 

states th a t

recognition is  not cognition. I t  is  
what the word im p lic it ly  conveys; re 
cogn ition ; not in  the sense th a t an act 
o f cognizing is  repeated, but in the 
sense tha t there is  a reminder o f the 
meaning in  which a former experience 
terminated, and which may be used as an 
acceptable tool in  fu rth e r a c t iv it ie s .
(p. 328)

Remembering involves reconstruction ra ther than reproduction. B a rtle tt 

perhaps best i l lu s tra te s  the reconstructive nature o f remembering 

from a con tex tua lis t viewpoint in the fo llow ing  analogy:
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In a world o f constantly changing en
vironment, l i t e r a l  reca ll is  extraor
d in a r i ly  unimportant. I t  is  w ith re
membering as i t  is  w ith  the stroke in 
a s k ille d  game. We may fancy th a t we 
are repeating a series o f movements 
learned a long time before from a te x t
book or from a teacher. But motion 
study shows th a t in  fa c t we bu ild  up 
the stroke afresh on a basis o f the im
mediately preceding balance o f postures 
and the momentary needs o f the game.
Every time we make i t ,  i t  has i t s  own 
ch a ra c te ris tics , (p. 204)

The co n te x tua lis t emphasizes the reconstructive nature o f memory be

cause in  the a liv e , dynamic event, the ind iv idua l a c tiv e ly  p a r t ic i 

pates by bringing to  bear deposits o f meaning from past experience.

Several memory researchers and theo ris ts  have been a r t ic u la tin g  

new metaphors fo r  memory th a t approximate, evermore c lose ly , con

textua l ism. Very genera lly, Wechsler (1963) an tic ipa tes the current 

move away from conceptualizing memory as a storehouse. He sta tes:

In short, fo r  the experiencing in d i
v idua l, memories do not e x is t before 
they are revived or reca lled. Memories 
are not l ik e  f i le d  le t te rs  stored in  ca
b inets o r unhung paintings in  the base
ment o f a museum. Rather, they are l ik e  
melodies rea lized by s tr ik in g  the keys on 
a piano. Ideas are not more stored in  the 
brain than melodies in  the keys o f a 
piano, (p. 151)

More apropos to  a con tex tua lis t view, however, Bransford, McCarrell, 

Franks, and Nitsch (1977) propose th a t "a major ro le  o f past experience 

is  to  provide 'boundary constra in ts ' th a t set the stage fo r a r t ic u 

la t in g  the uniqueness, as well as sameness o f inform ation" (p. 434). 

Their stage se ttin g  metaphor, which they compare to  Gibson's (1966)
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conception o f attunement to in va ria n t in form ation, emphasizes a c t i 

v ity  and novelty. Their research find ings on l in g u is t ic  comprehen

sion suggest to  them th a t

the ro le  o f past experience is  not simply 
to  provide a reperto ire  o f stored meanings 
(o r senses) tha t can be re trieved and 
novelly recombined in  terms o f syn tactic  
ru le  structures and se lection re s tr ic t io n s .
Instead the ro le  o f past experience is  to  
provide the organism w ith  abstract too ls  
th a t can be used to  a r t ic u la te  novel s ig 
nificances th a t a speaker or w r ite r  intends.
(p. 436)

In con tex tua lis t terms, the abstract too ls  comprise the q u a lita tiv e  

residue o f past experience. S im ila r to  Bransford, e t a l.  (1977), 

Turvey and Shaw (1979) sta te th a t "experience is  preparatory to  per

ceiving . . . experience attunes o r sensitizes perceptual systems to  

the information th a t spec ifies  affordances" (p. 217). In th e ir  eco

log ica l fo rm ula tion , memory knowledge "pe rs is ts  by analogical exten

sion (genera liza tion) from e a r lie r  to  la te r  s itu a tio n s " (p. 219).

A f in a l example o f a reconceptualization o f memory th a t moves toward 

a con te x tua lis t view is  Voss' (1979). He advocates a problem solving 

approach to  memory and stresses " th a t what is  stored is  a by-product 

o f problem-solving a c t iv ity "  which becomes "assim ila ted w ith  informa

tio n  already stored th a t is  re la ted to  the general problem-solving 

a c t iv ity "  (p. 393).

Such broad metatheoretical reconceptualizations o f memory can 

be applied to  already e x is tin g  theories in  cogn itive  psychology which 

have im plica tions fo r the ro le  o f memory. Lachman and Lachman (1979) 

have already provided an exce llen t analysis o f the co m p a tib ility  o f
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Rosch's research (1973, 1975, 1978) w ith an e v o lu tio n is t, eco log ica l, 

and I would claim, con tex tua lis t, perspective. Rosch's work on the 

prototype structu re  o f natural-language semantic categories suggests 

th a t fam ily resemblance rather than spec ific  features define cate

gories (Rosch & Mervis, 1975). In the con tex tua lis t view (c f. Chapter 

2, p. 56), s im ila r ity  in experience is  not based on in t r in s ic  or per

manent properties o f natural objects but on convergent references which 

emerge in the contextua lly bound s itu a tio n . Thus, l ik e  Rosch's d e f i

n it io n , categories from a con tex tua lis t view are c u ltu ra lly  sensitive  

and f le x ib le .  Rosch argues th a t categories vary in  th e ir  relatedness 

to  a p ro to typ ica l instance, and thus her theory can account fo r novelty. 

Such a view o f categories or concepts s ig n if ic a n t ly  d if fe rs  from the 

sharply bound categories employed in  information-processing models o f 

semantic memory where category membership is  treated as a ll-o r-none . 

Nelson's (1974, 1977) explanation o f the formation o f concepts in  c h i l 

dren i l lu s tra te s  con tex tua lis t assumptions and complements Rosch's de

f in i t io n  o f natural-language concepts.

In her account o f in i t ia l  concept formation, Nelson (1974)

stresses the ro le  o f context and dynamic re la tionsh ips in  the c h ild 's

experience w ith  the world.

Whole elements (which may or may not have 
ind iv idua l id e n tity )  take on d e fin itio n s  
as concepts in  terms o f the synthesis o f 
th e ir  functional or dynamic re la tio n s .
(p. 276)

As an example, she uses the c h ild 's  formation o f the concept, b a ll. The 

ba ll is  part o f an event which includes textu res: the c h ild , other
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people, places, actions, and the e ffec ts  o f actions. These textures 

constantly flu c tu a te ; the ba ll remains constant but only in  re la tio n  

to i t s  context. Eventually, the ch ild  synthesizes the varied re la t io n 

ships which contain the b a ll,  and th is  becomes the core o f his concept 

(p. 277). Nelson describes the process o f abstraction as fo llow s:

I n i t ia l l y ,  a ll  o f the re la tiona l informa
tion  tha t is  sa lie n t to  the ch ild  may be 
retained, inc lud ing  information about pos
s ib le  actors and loca tions. Later, th is  
spec ific  information may be replaced w ith 
more general and abstract specifica tions 
(e .g ., human loca tion  su itab le  fo r p lay), 
while only the sp e c ific  defin ing functions 
o f each p a rtic u la r concept (e .g ., r o l ls ,  
bounces) are retained in  the core. (p. 278)

Analysis in to  a ttr ib u te s  is  a secondary process th a t occurs when the

c h ild  needs to  fin d  a ba ll among other objects. Nelson's d e fin it io n

o f the concept as "a dynamic set o f functions and re la tionsh ips" is

a con te x tu a lis t d e fin it io n . Nelson (1977) b r ie f ly  mentions th a t

Bransford, N itsch, and Franks' (1977) analysis o f memory (and knowing)

is  re levant to her theory (p. 235). The meaning o f a concept "derives

from i t s  context" (p. 234); conceptual development " is  from context

derived to context free" (p. 235). Such a view supports the process-

oriented approach to  meaning and memory advocated by Bransford, N itsch,

and Franks (1977).

Contextualist reformulations o f the concept o f memory, and as 

well as more general con tex tua lis t cognitive theories such as Rosch's 

and Nelson's have influenced the study o f memory e m p irica lly . Through 

my analysis o f the mechanist approach to  memory, I indicated how context
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e ffe c ts  continued to  modify what could be counted as the functional 

stimulus u n it (e .g ., Shimp, 1976). Using l in g u is t ic  m ateria ls , Bransford 

and Franks (1971) found th a t the information the subjects constructed 

was more than what was d ire c t ly  represented in  the acqu is ition  sen

tences. The emphasis on the g loba l, contextual aspects o f the experi

mental s itu a tio n  has resulted in  the use o f more eco log ica lly  va lid  

stimulus m ateria ls such as connected discourse and te x t comprehension 

(Bransford, 1979; Craik, 1979; Gibbs, 1979; Neisser, 1976). So in 

f lu e n t ia l has the con tex tua lis t view o f memory become th a t social psy

cholog ists have successfully applied i t  to the study o f social cogni

tio n  (e .g ., Tsujimoto, 1978; W oll, Fraps, Weeks, Pendergrass, & 

Vanderplas, 1980). The increasing focus on memory fo r events has not 

only sh ifted  the nature o f stimulus m ateria ls but has also come to  in 

clude a broader range o f phenomena such as memory fo r  goal-d irected 

action (L ichtenste in  & Brewer, 1980); memory fo r  operations and a c t iv i 

t ie s  (Kolers, 1973); and e ffo r ts  toward comprehension th a t fa c i l i ta te  

re ca ll (Auble & Franks, 1978; Auble, Franks, & Soraci, 1979). The 

emphasis on contextual e ffe c ts  has led some researchers away from ex

p la in in g  memorability through strength of trace and to  employ concepts 

such as meaningfulness, d is tin c tive n e ss , and e laboration. Based on 

th e ir  research on encoding, Craik and Jacoby (1979) w r ite , fo r  example:

In our view, d is tinc tiveness is  unlike 
strength, p rim a rily  because d is t in c t iv e 
ness is  necessarily a re la t io n a l, ra ther 
than an absolute, concept. That is ,  the 
d is tinc tiveness o f an object or event is  
always re la tiv e  to  a p a rtic u la r context.
(p. 153)
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Although the tenets o f contextual ism have influenced empirical re 

search in  memory, i t s  greatest impact on the conceptualization o f memory 

can be seen in  the f ie ld  o f a r t i f i c ia l  in te llig e n ce .

During the la s t several years, researchers in  a r t i f i c ia l  in t e l 

ligence (AI) have developed more "h o lis t ic "  information-processing models 

which have increasing ly attempted to  represent the background knowledge 

o f everyday s itua tions  and ord inary language. More context-sensitive  

data structures such as s c r ip ts , goals, and plans (Schank & Abel son,

1977; Schank, 1981) frames and K-lines (Minsky, 1975, 1981); and schemata 

(Bobrow & Norman, 1975; Rumelhart & Ortony, 1977) have replaced atom ist, 

reduc tion is t views o f knowledge representations in  memory. Winograd 

(1976) characterizes th is  s h if t  as fo llow s:

The AI programs o f the la te  s ix tie s  and 
ea rly  seventies are much too l i t e r a l .  They 
deal w ith meaning as i f  i t  were a structure 
to  be b u i l t  up o f the bricks and mortar pro
vided by the words, ra ther than a design to 
be created based on the sketches and h in ts 
a c tu a lly  present in  the inpu t. This gives 
them a " b r i t t le "  character, able to deal 
w ith  t ig h t ly  specified  areas o f meaning in  
an a r t i f i c ia l ly  formal conversation. They 
are correspondingly weak in  dealing w ith 
natural utterances, f u l l  o f b its  and fra g 
ments, continual (unnoticed) metaphor, and 
reference to  much less e a s ily  form alizable 
areas o f knowledge, (p. 17)

Several o f these research programs employ the term "schemata" fo r  the

organizational un its  o f memory. According to  Rumelhart and Ortony (1977),

Schemata are data structures fo r  repre
senting generic concepts stored in  memory.
They e x is t fo r generalized concepts under
ly in g  ob jects, s itu a tio n s , events, sequences 
o f events, actions, and sequences o f actions.
Schemata are not atomic. A schema contains, 
as part o f i t s  sp e c ifica tio n , the network o f
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in te rre la tio n s  th a t is  believed to  
generally hold among the constituents 
o f the concept in  question. Schemata, 
in  some sense, represent stereotypes o f 
these concepts, (p, 101)

The move toward more f le x ib le ,  in te ra c tive  data structures in informa

tion-processing models re su lts , in  p a rt, from a general recognition o f

the importance o f the ro le  o f context in  explaining memory phenomena. 

Bobrow and Winograd (1977), fo r  example, s ta te :

The resu lts  o f human reasoning are con
te x t dependent, the s tructu re  o f memory in 
cludes not only the long-term storage o r
ganization (what do I know?) but also a
current context (what is  in  focus a t the 
moment?). We believe th a t th is  is  an im
portant feature o f human thought, not an 
inconvenient l im ita t io n , (p. 32)

I have indicated tha t assoc ia tion is t approaches to  memory derogate

context. C learly these researchers have constructed programs which

attempt to address context d ire c t ly ,  not in  a de riva tive , post hoc

fashion.

Such conceptualizations o f the representation o f knowledge in  

memory d if fe r  s ig n if ic a n t ly  from the e a r lie r  assoc ia tion is t sequential, 

se ria l processing mechanisms which represented knowledge in  h ierarch ica l 

networks. With the emphasis on schemata, fo r  example, any reference to 

the d iscre te  pa rticu la rs  o f perceptual experience has vanished. Bobrow 

and Norman (1975) suggest th a t schemata are event driven. They expla in, 

"By th is ,  we mean th a t a ll  inpu t data invoke processing" (p. 142). In 

e a r l ie r ,  more assoc ia tion is t models, processing was p rim a rily  data 

d riven ; i . e . ,  dependent on feature analysis o f sensory data which then 

passed upward to  higher level un its . Newer processing stra teg ies
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include top-down, conceptually driven analysis which is  "guided by 

the contextual inform ation" (Norman, 1979, p. 135). Schemata guide the 

in te rac tio n  so th a t any notion o f "stages o f processing disappears"

(p. 138).

Another i l lu s t ra t io n  o f the way in  which recent work in  a r t i f i 

c ia l in te llig e n ce  has departed from the assoc ia tion is t approach to  me

mory can be seen in  Schank's (1981) descrip tion o f the types o f memories 

people have, namely, "event memory," "generalized event memory," "s itu a 

tio n  memory," and " in ten tiona l memory" (pp. 121-123). S itua tiona l me

mory, fo r  instance, "provides the overa ll context fo r  a s itu a tio n "

(p. 122). Schank1s concept o f a s c r ip t "does not ac tu a lly  e x is t in  me

mory in  one precompiled chunk"; ra ther sc rip ts  are constructed from 

higher-leve l general memory structures as they are needed (p. 124). 

E sse n tia lly , s c r ip ts , l ik e  Minsky's frames, contain stereotyp ica l so

c ia l a c t iv it ie s :  "We define a s c r ip t as a predetermined causal chain

o f conceptualizations th a t describe the normal sequence o f th ings in  a 

fa m ilia r  s itu a tio n . Thus, there is  a restaurant s c r ip t, a b irthday- 

party s c r ip t ,  a foo tba ll s c r ip t , a classroom s c r ip t , and so on" (Schank, 

1975, p. 131). From the perspective o f Ebbinghaus' memory research 

w ith  nonsense sy llab les which he thought s ig n ifie d  nothing, i t  would 

appear th a t the study o f memory in  more h o lis t ic  information-processing 

models has sh ifted  from mechanism to  contextual ism. Dreyfus (1979) 

and Winograd (1981), however, suggest tha t th is  is  not the case.

In his in troduction  to  the revised ed ition  o f The L im its o f 

A r t i f ic ia l  In te llig e n ce , Dreyfus c r i t ic iz e s  recent h o lis t ic  in form ation-
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processing approaches from a con tex tua lis t viewpoint.

In the end the very idea o f a h o lis t ic  
information processing model in  which the 
relevance o f the facts depends on the con
te x t may involve a con trad ic tion . To re
cognize any context one must have already 
selected from the in d e fin ite  number o f pos
s ib ly  discrim inable features the possibly 
re levant ones, but such a se lection can be 
made only a fte r  the context has already been 
recognized as s im ila r to  an already analyzed 
one. The h o lis t  thus faces a v ic ious c irc le :  
relevance presupposes s im ila r ity  and sim i
la r i t y  presupposes relevance, (p. 54-55)

This is  s im ila r to  the argument made by Merleau-Ponty (1962) which I

c ited  e a r lie r :  "the appeal to  memory presupposes what i t  is  supposed

to expla in" (p. 19). The contextua lly  sensitive  information-processing

models operate on the assumption th a t what is  represented in  memory

can be formalized in  a structured descrip tion which can then be acted

upon by ru les . This introduces a b ifu rca tion  between the organism

and i t s  environment the con tex tua lis t wishes to  avoid. As Dreyfus

w rites , "The only way to  avoid th is  loop is  to  be always-already-in-

a -s itu a tio n  w ithout representing i t  so th a t the problem o f the p r io r i ty

o f context and features does not a rise" (p. 55).

The appeal to broader and broader contexts ( in  a "nested" 

hierarchy such as th a t suggested by Norman, 1979) which can be a c t i 

vated from the top down does not solve the problem. Dreyfus notes tha t

the programmer must e ith e r claim th a t 
some features are in t r in s ic a l ly  re le 
vant and have a fixed  meaning regardless 
o f context—a p o s s ib ility  already excluded
in the o rig in a l appeal to context—or the
programner w il l  be faced w ith an in f in i te  
regress o f contexts, (p. 221)
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That is ,  a machine must be able to  recognize a f i r s t  context in  order 

to "s ing le  out i t s  re levant fea tures, or there w i l l  be a temporal re

gress o f contexts extending in f in i te ly  in to  the past and the machine 

w il l  not be able to begin the recognition process" (pp.223-224). From 

a co n te x tu a lis t view, the h o lis t ic  processing approach o ffe rs  preana

lyzed s itu a tio n a l contexts and thus cannot adequately simulate how me

mory functions in  real world s itua tions  characterized by novelty and 

change.

The con tex tua lis t does not deny the fa c t th a t ru les , stereo

typ ica l behavior,and formalized symbolic representations can play a 

ro le  in  remembering. Nor does the con tex tua lis t deny tha t remembering 

can function by searching out iso la ted  b its  or facts  based on formalized 

procedures. But the co n te x tu a lis t disparages such formalisms in  ex

p la in ing  human behavior and memory. Sometimes memorial processes f o l 

low log ica l ru les and procedures, and sometimes memory can be searched 

as i f  through an associative network; but always the con tex tua lis tpo in ts  

to  aspects o f the pragmatic context which re s is ts  formal descrip tions. 

W ittgenste in, fo r  example, id e n t if ie s  the in f in i te  regress involved in 

applying ru les to human behavior (c f .  Dreyfus, p. 203); and he also 

despairs o f being able to  form alize concepts in terms o f a l i s t  o f 

t r a i t s  and argues, much l ik e  Rosch, fo r  recognition based on fam ily re 

semblance. Dewey (1922) d istinguishes "rou tine" habit from " i n t e l l i 

gent" hab it; routine  habit does involve mechanization, but in te ll ig e n t 

habit "grows more varied, more adaptive by practice  and use" (p. 72). 

The co n te x tu a lis t, then, always points to  the im probab ility  o f ever
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The con te x tu a lis t also claims th a t memory does not b ifu rca te  

the organism from the live d  s itu a tio n . While more sensitive  to con

te x t, the recent information-processing s truc tu res, when activa ted , 

become disembodied from the organism. Bobrow and Norman's (1975) 

model is  a case in  po in t.

We view the cognitive  processing s tru c 
ture  as one th a t consists o f a m ultilayered 
assemblage o f experts. Each expert is  a pro
cess th a t knows how to  handle the data and 
suggestions provided i t .  (p. 145)

Kvale (1977) observes th a t such processing models imply a bureau

c ra tic  metaphor fo r  processing; frequently  the homunculus resid ing  in 

memory is  characterized as an organizational expert, who shuffles 

schemata, ships requests to higher processes and so on. Minsky (1981) 

w rites ,

One could say l i t t l e  about "mental sta tes" 
i f  one imagined the Mind to be a s ing le , 
un ita ry  th ing . Instead, we sha ll envision 
the mind (o r brain) as composed o f many 
p a r t ia l ly  autonomous "agents"--as a 
"Society" o f smaller minds. . . .  To give 
th is  idea substance, we must propose some 
s tructu re  fo r  th a t Mental Society. In fa c t, 
w e 'll suppose tha t i t  works much l ik e  any 
human adm in istra tive  organization, (p. 88)

In many ways, such conceptualizations o f how memory functions in  ex

perience re ca ll the debate between Fodor and Pylyshyn (1981) and Turvey, 

Shaw, Reed, and Mace (1981). The ecological re a lis ts ' theory o f per

ception denies the kind o f epistemic mediation assumed by in form ation- 

processing theories. As Shaw and Bransford (1977) contend:

The ecological approach, unlike 
information-processing theories, denies 
also tha t nature, in  any sense, communi
cates messages to  us w ritte n  in  a kind o f
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sensory shorthand which, to be compre
hended, must be transla ted by a phalanx 
o f cognitive homumculi in to  a more readable 
longhand fo r  perusal by whom no one can 
say. (p. 10)

In lived  experience, memory does not p ro jec t i t s  structures through 

processing "onto" a s itu a tio n ; rather memory is  situated in  the l iv e ,  

dramatic event.

Winograd (1981) has recently revised many o f his e a r lie r  

information-processing views, and h is conclusions about the repre

sentation o f knowledge in  cognition are s tr ik in g ly  s im ila r to Dreyfus' 

and the ecological r e a lis ts '.  A fte r a lu c id  descrip tion o f how 

Maturana (1977) and Gadamer (1976) influenced his th ink ing  on lan

guage understanding, Winograd addresses the question o f whether human 

knowledge can be represented in  formal structu res. As he notes,

"One o f the most challenging o f Maturana's view is  his dogmatic in 

sistence tha t cognition is  not based on the manipulation o f mental 

models or representations o f the world" (p. 248). P a rtic u la r ly  s ig n i

f ic a n t to Winograd is  Maturana's argument tha t formal representations 

involve an e rro r o f re if ic a t io n  which takes the fo llow ing  form;

1. A s c ie n tis t observes some recurrent 
pattern o f in te rac tions  o f an o r
gan i  sm.

2. He or she devises some formal repre
sentation ( fo r  example a set o f 
generative ru les or a "schema") 
tha t characterizes the re g u la r it ie s .

3. The organism is  assumed to "have" 
the representation, in  order to  be 
able to  e x h ib it the re g u la r it ie s .

4. (Depending on the p a rtic u la r sub
f ie ld )  The s c ie n tis t looks fo r  ex
periments tha t w il l  demonstrate
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the presence o f the representation, 
or designs a computer program using 
i t  to  see whether the behavior can 
be generated by the program, (pp.
248-249)

As Winograd expla ins, "The e rro r is  in the re if ic a t io n  o f the repre

sentation a t step 3" (p. 248). The re if ic a t io n  resu lts  from a th ird  

person po in t o f view, an observer who sees the representation from 

outside the s itu a tio n . The con tex tua lis t always begins w ith  f i r s t  

person experience as i t  is  liv e d , f e l t ,  and revealed; given th is  o rien 

ta t io n , con tex tua lis t philosophers such as Merleau-Ponty and 

Wittengenstein claim ordinary experience does not have to be repre

sented a t a l l .

That Winograd's assumptions are co n tex tua lis t is  evident on 

several counts. Namely, he argues tha t his current work moves toward 

understanding language from the domain o f human action and in te ra c tio n : 

"In  th is  domain the re levant re g u la r it ie s  are in  the network o f actions 

and in te rac tions  w ith in  a human society" (p. 251). His growing con

cern w ith  speech acts involves the social context in  which they occur 

and the cu ltu ra l and h is to r ic a l background implied by th a t context. He 

acknowledges, "We can never make the background fu l ly  e x p lic it "  (p. 

255). Although Winograd does not discuss memory d ire c t ly ,  his argu

ments have im plications fo r  those who conceptualize cognitive  

information-processing structures as containing re g u la r it ie s  across 

s itu a tio n s . The problem o f re if ic a t io n  concerns memory theory since 

most th eo ris ts  have assumed th a t formal representations which they 

construct e x is t in  the rememberer. Formally described and imposed
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memory s tructu res, the con tex tua lis t warns, ex trac t the organism 

from i t s  s itu a tio n .

I t  is  not c lear from Winograd's a r t ic le  how close ly h is views 

correspond to  other con tex tua lis t-o rien ted  psychologists whom I have 

c ite d , but h is stance on the representation o f knowledge in  under

standing language c le a rly  p a ra lle ls  the claims ecological re a lis ts  

have made in  the fie ld s  o f perception and memory. His concerns c la r i fy  

the im plications fo r holding a con tex tua lis t view o f memory. More 

h o lis t ic  information-processing models have attempted to address con

te x tu a lis t  concerns, but these do not in s ta n tia te  contextual ism. As 

Shaw and Bransford (1977) exp la in , "The knowing-agent is  not some 

f in a l stage in  the epistemic process, some caboose a t the end o f a 

tra in  o f ideas, not even a missing l in k  in  a cause-and-effect chain; 

ra ther the knowing-agent is  the to ta l i te  o f the process i t s e l f "  (p.

10).

Thus the power o f a con te x tu a lis t roo t metaphor l ie s  in  i t s  in 

sistence on the dynamic v i t a l i t y  o f l iv e  experience. The con tex tua lis t 

argues th a t perception and memory function adaptively in the midst o f 

and in  response to  the to ta l s itu a tio n a l context o f events which always 

contain some degree o f novelty and change. Past experience "funds" 

present experience, and acts o f re co lle c tio n  involve reconstructions 

based on the q u a litie s  o f past events. Such a set o f con tex tua lis t 

categories has emerged in  recent psychological l ite ra tu re  on memory; 

they o ffe r  an e n tire ly  d if fe re n t in te rp re ta tio n  o f memory from th a t 

o f mechanism.
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Conclusion

My analysis o f the psychological treatment and investiga tion  

o f perception and memory i l lu s tra te s  two systematic applications o f 

Stephen Pepper's theory o f metatheoretical systems. Such an approach 

requires recognition o f underlying assumptions tha t have guided and 

continue to guide psychological theory and research. H is to r ic a lly , 

mainstream American psychology has grounded i t s e l f  in a mechanist world 

view; in  part because, as B a r t le tt  (1932) and Joynson (1970) have 

argued, psychologists have "stood in  awe o f the stim ulus"; i . e . ,  some 

basic u n it tha t could be iso la ted  in  the laboratory (c f. Shimp, 1976). 

In i t s  more to le ra n t phases, mechanist psychology has simply claimed 

th a t i t  aims to  explain the re co ns titu tive  nature o f psychological ex

perience; tha t is ,  to  iso la te  the pa rticu la rs  o f experience and study 

causal re la tions  among them. In i t s  more dogmatic phases, i t  asserts 

th a t a ll  experience reduces to  pa rticu la rs  and tha t meaningful psycho

lo g ica l phenomena can only be explained by appeals to laws which com

bine the p a rticu la rs  in to  wholes. Such a view seemingly circumvents 

any appeal to cogn ition , a view Pepper finds indefensible.

W ithin Pepper's framework, the to le ra n t, undogmatic mechanist 

cannot be refuted. No one states the appeal (and possible lim ita t io n )

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

186

o f mechanism so e loquently, perhaps, as Merleau-Ponty (1962). He 

w rite s :

The p h y s ic is t's  atoms w il l  always appear 
more real then the h is to r ic a l and q u a li
ta t iv e  face o f the world, the physico
chemical processes more real than the o r
ganic forms, the psychological atoms o f 
empiricism more real than perceived pheno
mena, the in te lle c tu a l atoms represented 
by the 's ig n if ic a t io n s ' o f the Vienna 
C irc le  more real than consciousness, as 
long as the attempt is  made to bu ild  up 
the shape o f the world ( l i f e ,  perception, 
mind) instead o f recognizing, as the source 
which stares us in  the face and as the u l t i 
mate court o f appeal in our knowledge o f 
these th inqs, our experience o f them.
(p. 23)

Although I have emphasized the shortcomings o f associationism and

mechanism in  order to  argue th a t another metatheoretical a lte rn a tive

can v ia b ly  account fo r  psychological phenomena, the apparent precision

which re su lts  from m echanistica lly framed investiga tions makes i t  a

p a r t ic u la r ly  strong ana ly tic  view. As Pepper states i t :

The world appears l i t e r a l ly  as a cosmos 
where facts occur in a determinate order, 
and where, i f  enough were known, they could 
be predicted, or a t le a s t described, as 
being necessarily ju s t  what they are to  the 
minutest d e ta il,  (p. 143)

My contention throughout th is  d isse rta tio n  has been th a t psychology 

has sometimes b lin d ly  adhered to  th is  world view even when the e v i

dence o f experiment suggests other in te rp re ta tio n s . From Pepper's 

perspective, the epistemological chaos th a t characterizes current psy

chological investiga tions (c f. Chapter 1) can be a ttr ib u te d , in  pa rt, 

to  the tendency o f psychologists to  overestimate the adequacy o f me

chanism as a world view.
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The a tten tion  given to  various metatheoretical and ph iloso

phical issues, p a r tic u la r ly  in  cognitive  psychology, has resulted in 

a c r i t ic a l  examination o f the l im its  o f mechanism. As a re s u lt, those 

psychologists adhering to  mechanism have more e x p lic i t ly ,  and fo rce

fu l ly ,  la id  th e ir  metatheoretical cards on the tab le . Wickelgren

(1981), fo r  example, responds to  c r it ic is m s  th a t the f ie ld  o f memory 

has not produced a substantive body o f knowledge by asserting:

The number o f d if fe re n t types o f lin k s  
is  an important and as yet unsettled theo
re tic a l issue, but the issue concerns the 
spe c ific  type o f associative memory we have, 
not whether or not human memory is  charac
te rized  by spec ific  node encodings and d ire c t 
access re tr ie v a l,  which are w idely accepted 
as the c r i t ic a l  defin ing properties o f an 
associative memory and should be so considered 
in  a l l  o f cognitive psychology. Cognitive 
psychology should recognize th a t a major theo
re tic a l problem has been la rg e ly  solved, namely, 
the d e fin it io n  o f the concept o f associative 
memory, and th a t a great tru th  has been es
tablished regarding how the mind works, namely, 
th a t i t  is  associa tive, (p. 27)

Based on Pepper's framework, I have suggested th a t psychology might

not be best served by "one great tru th  alone." That the mind works

assoc ia tive ly  is  one view; i t  is  not the only leg itim a te  view. The

debate between Fodor and Pylyshyn (1981) and Turvey, Shaw, Reed, and

Mace (1981) ins tan tia tes  the existence o f two discordant sets o f

assumptions about the nature o f cognition.

In my In troduction , I showed how the neobehaviorist paradigm 

which dominated the study o f psychology in  America has been so cha l

lenged tha t many psychologists no longer fin d  i t s  assumptions defensible.
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Although the re in troduction  o f cognition in to  psychology challenged 

the nonmediational tenets o f radical behaviorism, cognitive theories 

and models have not necessarily preempted the mechanist assumptions 

which have dominated psychological investiga tion  h is to r ic a lly ,  as 

Wickelgren's claim v iv id ly  i l lu s tra te s .  Cognitive psychologists such 

as Bransford, McCarrell, Franks, and Nitsch (1977); Gibson (1979); 

Neisser (1976, 1982); and Turvey and Shaw (1977) have advanced 

theories o f perception and memory th a t d if fe r  s ig n if ic a n t ly  from both 

the neobehaviorist and the information-processing tra d it io n s . When 

viewed from a metatheoretical perspective such as Pepper's, the a l

te rna tives they suggest ind ica te  a s h if t  away from assoc ia tion is t 

and red uc tion is t assumptions im p lic it  in  a m a jo rity  o f behavioral and 

cogn itive  theories o f behavior. Such a d is t in c tio n  and i t s  im plica

tions  can be exemplified by Johnston and Turvey's (1980) ecological 

approach to  a theory o f learn ing.

Johnston and Turvey (1980) state e x p lic i t ly  tha t th e ir  in te n t

is  to o u tlin e  a competing metatheory to mainstream psychological

theories o f learn ing which emphasize "analysis o f the mechanism o f

learn ing" (p. 199). They w rite :

Most o f the important issues in  current psy
chology o f learn ing presuppose an associa
t io n is t  account o f learn ing (see Jenkins,
1979). The ecological approach does not in 
volve associationism and so issues such as 
the ro le  o f reinforcement, the nature o f 
Pavlovian-operant in te rac tio n s , and stim ulus- 
response s p e c if ic ity  simply do not a rise .
(p. 199)

B r ie f ly ,  th e ir  ecological theory stresses "the re la tionsh ips between
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animals and th e ir  (na tu ra l) environments" so tha t the minimal u n it

fo r  the ecological study o f learning is  the ecosystem, not the animal

(p. 197). C iting  Dewey and Bentley's (1949) transactional s ty le  o f

in q u iry , they claim , "Learning goes on in  ecosystems, not in  animals"

(p. 155). Based on a model developed by Sommerhoff (1950, 1969), they

argue th a t learn ing is  medium term (as opposed to long- or short-term)

adaptation.

Animals become attuned, in  the course 
o f evo lu tion , to  p a rtic u la r  aspects o f 
environmental s tructu re  th a t support 
learn ing. They evolve the p a rtic u la r 
attunements ( i . e . ,  learn ing a b il i t ie s )  
tha t they do because such adaptations 
are pragm atically successful in  the en
vironment in  which the population has 
evolved, (p. 183)

Extrapolated from the ecological approach to  perception and memory, the

theory o f learn ing these authors espouse moves toward contextual ism.

The id e n tif ic a tio n  and development o f such metatheoretical a l 

te rna tives w ith in  psychology have raised a growing number o f thorny 

theo re tica l questions which contemporary cogn itive  psychology may not 

be able to dismiss ea s ily . The nature o f information ava ilab le  to and 

fo r  perception, the e ffec ts  o f past experience on present experience, 

the types o f laws governing the re la tionsh ip  between the organism and 

i t s  environment, the onto log ical status o f  mental representation, and 

the ro le  o f inference and ru les in  in te ll ig e n t  behavior: a l l  these, 

im plicated throughout my discussions o f perception and memory, repre

sent some o f the problematic issues faced by cognitive  psychologists. 

Whether in  the area o f perception, memory, or learn ing , as Johnston
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and Turvey1s theory suggests, mechanist and con tex tu a lis t world views 

address these problematic issues from very d if fe re n t perspectives.

I have lim ite d  my examination o f competing metatheoretical 

systems to the f ie ld s  o f perception and memory; and as a pa rt o f my con

c lus ion , I shall press th is  analysis to cover psychological investiga 

tions o f a cognitive function th a t s tipu la tes  the interre latedness 

o f perception and memory: problem so lv ing. Another reason fo r in 

vestiga ting  problem solving in  re la tio n  to  metatheoretical assumptions 

is  th a t both behavioral and information-processing approaches have been 

developed in  th is  area; in  many ways, information-processing approaches 

have both modified and superceded behavioral ones. F in a lly , as under

stood by the co n te x tu a lis t, problem solving is  the most general charac

te r iz a tio n  o f cognitive  a c t iv ity .  I t  is  an extremely complex a c t iv ity  

which seemingly defies any "complete" or f in a l analys is; and by d e f in i

t io n  problem s itua tions  contain some degree o f novelty and change, a 

basic con tex tua lis t assumption. John Dewey's (1938) theory o f problem 

solving s t i l l  stands as the c lass ic  con tex tu a lis t one.

Computer-simulated and a r t i f ic ia l- in te l l ig e n c e  models and 

theories have dominated the study o f problem solving during the la s t 

decade. In many respects, th is  approach, compared to  s t r ic te r  asso- 

c a tio n is t and behaviorist accounts, shares some important con te x tua lis t 

assumptions about problem so lv ing. In order to  c la r i fy  my discussion 

o f computer-simulated approaches to  problem so lv ing , I shall fo llow  

Searle (1981) in  d is tingu ish ing  between "strong" and "weak" (or cau

tio u s ) claims about computer-simulation research.
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According to weak AI [ a r t i f i c ia l  in 
te llig e n ce ] the p rinc ipa l value o f the 
computer in  the study o f the mind is  tha t 
i t  gives us a very powerful to o l. For 
example, i t  enables us to  formulate and 
te s t hypotheses in  a more rigorous and pre
cise fashion. But according to  strong A I, 
the computer is  not merely a tool in  the 
study o f the mind; ra ther, the appropria tely 
programmed computer re a lly  i_s a mind, in 
the sense th a t computers given the r ig h t 
programs can be l i t e r a l ly  said to under
stand and have other cognitive states.
Tp7"352)

The co n tex tua lis t has no problem w ith weak A I; but w ith the strong AI 

pos ition  the con tex tua lis t takes serious issue, as I shall show in my 

discussion.

Thus an examination o f theories and models o f problem solving 

w i l l  a llow  me to  t ie  together the various issues th a t have been d is 

cussed throughout th is  d isse rta tion  and suggest the broader im plica

tions  o f adhering to con tex tua lis t and mechanist world views. Through 

such a broader app lica tion  o f contextual ism, I can then better assess 

the more s a lie n t weaknesses o f contextual ism as a world view fo r  cog

n it iv e  psychology. In other words, I  shall maintain th a t although 

contextual ism has become a viable a lte rna tive  to  mechanism, i t  can not 

be embraced as the only leg itim ate  world view. F in a lly , I shall sug

gest some im plications o f what Pepper c a lls  "postra tiona l eclecticism " 

fo r  cognitive  psychology.

Problem Solving

Be Groot (1966) recounts an experience th a t he and Reuben Fine, 

a chess grandmaster, had while walking together in  Amsterdam.
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We came by the well-known chess cafe a t 
Leidseplein. Through the window, we saw, 
f i r s t ,  two chess players s it t in g  a t the 
nearest ta b le , and then the pos ition  on 
the board between them. Said Fine (and 
th is  was a fte r  an "exposition" o f hardly 
two seconds): "Hm, they are good p layers."
(p. 48)

De Groot then asks, "What did he a c tu a lly  see, and what did he in fe r?  

Is i t  possible tha t he immediately saw an acceptable 'm aster-level - 

l ik e ly ' position? Or was th is  an inference? I only ra ise the ques

tio n " (p. 49). In his problem-solving experiments on chess p laying, 

he found tha t the visual memory capacity o f chess masters is  not su

pe rio r to lesser p layers; however, i f  chess masters are exposed fo r 

f iv e  seconds to  a complicated middle-game p o s itio n , they can reproduce 

i t  w ith  few, and often no, e rro rs . A lesser player can not do th is  

(p. 34). The immediate recognition o f a complicated middle-game po

s it io n  and the a b i l i t y  to reproduce i t  ra ises the issue o f the e ffec ts  

o f past experience on present experience from the po in t o f view o f 

problem so lv ing, and in  his a r t ic le  de Groot an tic ipa tes what has be

come a central theo re tica l concern in  the f ie ld s  o f perception and 

memory.

Recognizing tha t perceptual and memorial processes have la rge ly  

been ignored in the problem-solving research l ite ra tu re ,  de Groot ex

p la ins tha t his a ttitu d e  toward them "has become one o f deep respect. 

These phenomena are h igh ly  complex, often ambiguous and very d i f f i c u l t  

to  pin down in  terms o f a code, a model, or a program" (p. 50). He 

suggests th a t the chess master's experience and knowledge enter in to
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perception: "To a ra ther large extent, abstraction is  replaced by

perception, but we do not know much about how th is  works, nor where 

the borderline l ie s "  (pp. 33-34). His find ings are s tr ik in g ly  s im ila r 

to  Johansson's (1973) on the perception o f moving dots, and his ex

planation p a ra lle ls  Bransford and Franks' (1971) on the abstraction 

o f l in g u is t ic  ideas. Throughout th is  section, I shall use de Groot's 

observations and find ings as a paradigm case to  i l lu s t r a te  mechanist 

and con tex tua lis t views o f problem solving. Before turn ing to  the 

treatment o f problem solving through computer s im ulation, I shall 

b r ie f ly  describe a ssoc ia tion is t and behaviorist accounts.

S t r ic t  assoc ia tion is t accounts o f problem solving (see Mednick,

1962, fo r  one o f the few) reduce problem s itua tion s  to  p a rtic u la r

stimulus elements which bu ild  up associa tive ly  and recombine to form

new associations. Behaviorist accounts, s im ila r ly  re d u c tio n is tic ,

explained the combinations and recombinations o f habit sequences in

usually h ie ra rch ica l, chained structures (Maltzman, 1955). Kendler

and Kendler (1962), fo r  instance, state the behaviorist framework fo r

the inves tiga tion  o f problem solving as fo llow s:

A more ana ly tica l approach can be taken 
to  the selection o f an experimental s itu a 
tio n  to  investiga te  problem so lv ing. I f  
problem solving is  compounded o f elementary 
behavioral processes, then i t  may be more 
s tra te g ic  to  devise some simple problems in 
which the re la tionsh ips o f fundamental psy
chological mechanisms to  problem solving are 
h igh ligh ted . That is ,  tasks should be de
vised . . .  to  iso la te  and magnify the basic 
mechanisms th a t operate in such complex tasks.
(p. 224)
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They report a series o f experiments on conceptual problem solving 

tasks, the resu lts  o f which support postu la ting  a mediational mechanism 

w ith in  a behavioral chain (p. 257) (c f. Kendler, 1969; Kendler, Kendler, 

& Sanders, 1967, fo r  subsequent research on the ro le  o f mediation in 

problem so lv ing ). With the in troduction  o f computer simulation in to  

the f ie ld  o f problem so lv ing , however, researchers began id e n tify in g  

d i f f ic u l t ie s  w ith  both assoc ia tion is t and behaviorist accounts o f the 

ro le  o f cognition in  problem solv ing. In p a r tic u la r , the reduction o f 

problems to elementary un its  or processes and the lim ite d  scope o f pro

blems investigated posed formidable constra in ts in  explaining more 

eco log ica lly  va lid  problem tasks.

The most serious d i f f ic u l t y  is  how to  constrain the m u lt ip lic a 

t iv e  nature o f chains o f associations which need to  be searched in  o r

der to  solve a problem. Even the verbal mediation theory o f problem 

solving (Goss, 1967; Kendler, 1969; Kendler & Kendler, 1975) reduce 

problem-solving behavior to  a search through tra in s  o f works and images. 

Dreyfus (1979) explains th is  problem as one o f exponential growth:

A lte rna tive  paths m u ltip ly  so rap id ly  th a t 
we can not even run through a l l  the branching 
p o s s ib ili t ie s  fa r  enough to  form a re lia b le  
judgment as to  whether a given branch is  su f
f ic ie n t ly  promising to  m erit fu rth e r explora
t io n . (p. 101)

De Groot (1966) recognizes th is  problem as w e ll. A fte r a s ta t is t ic a l

analysis o f a master game p os itio n , he concludes th a t

the superior achievement o f masters in  per
ceptual experiments can not be explained by 
a supposed general knowledge o f chess possi
b i l i t ie s  and p ro b a b ilit ie s . Their superior
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performance in  perception experiments 
is  not based on the a v a ila b i l i ty  o f 
( f ir s t-o rd e r )  "p ro b a b ility  tab les" in  
the backs o f th e ir  minds, (p. 39)

Another re la ted  d i f f ic u l t y  was tha t the laboratory study o f problem 

solving involved fa i r ly  simple problem tasks which consisted o f iso 

lated s tim u li such as d if fe re n t sized and colored "cups" (Kendler & 

Kendler, 1962) or word items. Unlike the behavio ris ts , according to  

Green (1966), "The information processors pre fe r complex, o r as they 

say, 'r ic h ' experimental s itua tions  so th a t the complex s truc tu re  o f 

man's behavior can be displayed" (pp. 5-6).

Several important developments in  the f ie ld  o f cogn itive  psy

chology influenced the information-processing approach to problem 

so lv ing. Bruner, Goodnow, and A ustin 's  (1956) theory o f  concept fo r 

mation challenged the noncognitive characteriza tion  o f stim ulus- 

response (S-R) psychology. Their work p a ra lle le d , in  many respects, 

the organizational th e o r is ts ' in  the f ie ld  o f memory. A ssocia tion is t 

explanations o f concept formation stress the association o f elements 

or features which con s titu te  a given concept; in  S-R accounts the de

f in in g  features, taken together in  a stim ulus, come to  evoke a con

ceptual response. In con tras t, Bruner e t al... emphasize the ro le  o f 

cognition in problem so lv ing and learn ing. S p e c if ic a lly , they in v e s t i

gated the types o f s tra teg ies  subjects used in  forming concepts and 

the ro le  o f hypothesis te s tin g  in problem solving genera lly. Commenting 

on his ea rly  work in concept form ation, Bruner (1966) w rite s , " I  was 

enormously impressed a t the lo g ic - lik e  or 'ra t io n a l ' q u a lity  o f adult
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human conceptualizing. . . . One could discern systematic stra teg ies 

in  behavior th a t had the q u a lity  and creases o f well practiced ru le - 

governed routines" (p. 2). Bruner’ s (1973) theory o f cognitive 

processes is ,  o f course, fundamentally a theory o f perception: "A

theory o f perception needs a mechanism capable o f cognition" (p. 8).

He is  concerned w ith in te rna l models or "generic coding systems"

( i . e . ,  systems o f categories) by which ind iv idua ls  "go beyond the in 

formation given."

Bruner e t a l.  (1956) not only introduced coding o r categoriza

tio n  in to  the descrip tion and pred iction  o f behavior but also stressed 

the regula tive  nature o f cognition generally. In subsequent l i t e r a 

ture  on concept formation, researchers continued to define and iso 

la te  features o f a p a rtic u la r  concept and then study the log ica l re 

la tionsh ips  among them; th is  research generally assumed a hypothesis 

te s tin g  framework. Formalism thus enters in to  cogn itive  psychology 

w ith  the assumption tha t problem solving can be described as essen tia lly  

ra tiona l behavior, governed by log ica l ru les. Bourne (1970), fo r  exam

p le , conceives o f conceptual problem solving as a simple log ic  system, 

the calculus o f propositions, and concludes his study by s ta ting  tha t 

"behavior is  be tte r represented as a h ie ra rch ica l, ru le -fo llo w ing  

system than as a lin e a r, cause-effect mechanism" (p. 556); and Scandura 

(1970) provides support fo r  "adopting the ru le  as the basic u n it o f 

behavioral analysis" (p. 523). I t  is  important to  note th a t the study 

o f ru les in l in g u is t ic s  and the social sciences generally has had a 

complicated h is to ry  (c f. C o lle tt,  1977), and they have an important
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function in  con tex tua lis t philosophy. However, in the psychological 

l ite ra tu re  on concept formation, researchers have tended to  focus on 

simple systems such as set theory or the calculus o f propositions 

(Bourne, Dominowski, & Loftus, 1979). These context-free rules fo r 

mally determine the re la tionsh ip  o f the various features o f a con

cept—features which are registered and then compared to  a memory 

representation which stores the defin ing features (see Rips, Shoben,

& Smith, 1973, fo r  a corresponding theory o f memory).

The a na ly tic  approach to  concept formation described above 

contrasts the synthetic approach o f Rosch (1975; Rosch & Mervis, 1975) 

and Nelson (1974) which I presented in  the Memory chapter as evidence 

o f contextual ism in  broader theories o f cognition. These theories 

a ttr ib u te  a core meaning to a concept; they do not reduce concepts to  

p a rtic u la r  features or a ttr ib u te s  which then are reconstitu ted in  me

mory through the app lica tion  o f formal ru les. As Dreyfus s ta tes , man, 

as an o b jec t, "can be treated as an information-processing device and 

the laws can be understood on the Kantian model, as reasons, which are 

rules in  the mind applied by the mind to  the input" (p. 179); but such 

a view, he fu rth e r argues, decontexualizes experience. Thus, the early  

work in  concept formation (as an instance o f problem-solving behavior) 

challenged the neobehaviorist paradigm and paved the way fo r  informa

tion-processing models o f problem solving.

Of a ll the approaches to  problem so lv ing, the research in  a r t i 

f ic ia l  in te llig e n ce  and computer s im ulation, p a r t ic u la r ly  the work o f 

Newell and Simon (1972), has been the most in f lu e n tia l during the la s t
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twenty years (Anderson, 1980; Simon, 1979). In many respects, i t  has 

moved toward contextual ism in  i t s  conceptualization and investiga tion  o f 

problem solving. For example, researchers have generally investigated 

more l i f e - l i k e  problems such as the study o f games l ik e  chess. Much 

emphasis is  placed on the a c t iv ity  o f the problem solver; the analysis 

o f verbal protocols (Newell & Simon, 1972; Ericsson & Simon, 1980) 

is  an essential methodological tool fo r  v e rify in g  theory. Moreover, 

computer-simulated problem-solving research has focused a tten tion  on 

the context o f the problem. Early in  the research, terms such as 

"task environment," "problem space," and "he u ris tics " came to  charac

te r iz e  problem-solving a c t iv ity .

According to Newell and Simon (1972), the environment o f a pro

blem is  structured by a task; the task environment "re fe rs  to an en

vironment coupled w ith a goal, problem, or task. . . ."  (p. 55) In 

s im ula tion, the o b je c tive ly  defined task (from the po in t o f view o f the 

experimenter) constitu tes the task environment. The problem solver 

represents the task environment in te rn a lly  and selects a problem 

space (p. 88). A number o f the features o f the problem space are 

claimed to  be fu n c tio n a lly  equivalent to  the cha rac te ris tics  o f the 

program. Simon and Newell (1971) s ta te :

Though the problem space and program are 
not ta sk -in va ria n t, they cons titu te  the 
adaptive in te rface  between the inva rian t 
features o f the processor and the shape 
o f the environment, and can be understood 
by considering the functional requirements 
th a t such an in te rface  must s a tis fy , (p.
150)

Once the problem space has been constructed, the problem solver
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employs ru les o f thumb or shortcuts ca lled heu ris tics . H euris tic  pro

cesses ex trac t information represented in the problem space and re

duce the size o f the space by "examining small, promising regions 

o f the e n tire  space and simply ignoring the res t" (p. 151). One 

h e u ris tic  search system, means-ends analysis, "finds d ifferences be

tween current and desired s itu a tio n " (p. 152) so th a t in  try in g  various 

p o s s ib i l i t ie s ,  the beginning and the end become closer u n til the pro

blem is  solved.

Newell and Simon's approach to  problem solving focuses on a 

wide range o f task variables which influence problem-solving behavior, 

p a r t ic u la r ly  in  the construction o f the problem space. Simon and 

Newell (1971) emphasize, fo r  example, "how radica l . . . the d i f 

ferences among a lte rna tive  problem spaces can be fo r representing the 

same problem" (p. 154). The same response ( i . e . ,  the so lu tion  to  the 

problem) occurs even when the experimenter varies the s truc tu re  o f 

the environment or the problem solver employs d if fe re n t types o f 

s tra teg ies (Simon, 1975). Such an emphasis on the context o f the pro

blem deviates from an assoc ia tion is t view which reduces problem s itu a 

tions  to  p a rtic u la r stimulus elements which bu ild  up and recombine 

through the strength o f ind iv idua l associations. In inform ation- 

processing approaches, the problem-solver's response is  not linked to  

an e ffe c tiv e  stim ulus, but ra ther to d if fe re n t sets o f elements ca lled  

symbols which are in te rn a lly  encoded. In representing objects as 

symbols (which have re la t io n s ), computer simulation programs do not 

define and iso la te  the stimulus u n it; ra ther they emphasize the
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in te rna l representation o f symbols and th e ir  manipulation. "The 

theory posits  a set o f processes or mechanisms th a t produce the be

havior o f the th ink ing  human. Thus, the theory is  red uc tion is tic " 

(Newell & Simon, 1972, p. 9).

Even though the problem-solving simulations demonstrate in 

creased a c t iv it y  o f the problem solver (e .g ., heu ris tics ) and the re 

levance o f context (e .g ., task environment), information processing 

introduced in to  the study o f problem solving an "essential formalism 

to  describe and explain i t s  phenomena" (Simon & Newell, 1971, p.

148). For example, in  d e lim itin g  how they tre a t problem so lv ing, 

Newell and Simon (1972) state th a t they w il l  "mainly be concerned with 

. . . systems o f symbols" and the actions they examine "are mainly ma

n ipu la tions  o f symbol s tructu res" (p. 72). The problem space con

s is ts  o f a "set o f elements" or symbol s tructures and "a set o f opera

to rs "  or information processes which are small and f in i te  (p. 811). 

A llp o r t (1979) succ inctly  describes the basic cha rac te ris tics  o f the 

general class o f computational mechanisms ca lled  production systems:

A Production System (PS) comprises two 
main components: a set o f ru le s , or "pro
ductions," and a data base. In the basic 
PS, each ru le  consists o f an ordered p a ir 
o f symbolic s tructu res: a procedure or
action th a t can be applied to the data base 
and a condition fo r  applying i t  (w ritte n , 
condi tion-» a c ti on). The data base can be 
any co lle c tio n  o f symbolic in form ation. In 
systems designed to  model psychological 
processing, the data base is  taken to  re 
present the system's knowledge about the cur
ren t state o f the world, or "working me
mory," whereas the rules cons titu te  i t s  
long-term knowledge, (p. 68)
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In order to simulate an information-processing system on a computer, 

the programmer defines a formal language and then specifies an " in te r 

p re te r"; and, as Newell and Simon (1972) s ta te , "At some level the 

in te rp re te r must ju s t be a mechanism tha t accomplishes d ire c t ly  the 

actions described" (p. 37, emphasis added). In representing the pro

cesses o f problem so lv ing, the programmer assumes th a t the processes 

"must be the product o f a rule-governed sequence o f d iscre te  opera

tio n s " (Dreyfus, p. 172).

Problem-solving simulations such as Newell and Simon's assume 

tha t human memory is  associative and tha t what is  stored are symbols 

o f corresponding stimulus patterns or "chunks" (see Newell & Simon, 

1972, pp. 792-795). I discussed such tenets o f information-processing 

models o f memory in  the previous chapter. In expla in ing de Groot's 

find ings th a t chess masters can reconstruct chess positions a fte r  a 

five-second exposure, computer-simulated problem-solving programs 

accumulate (a t least th e o re tic a lly )  chunks o f symbols in  long-term 

memory (Chase & Simon, 1973). Simon and Gil martin (1973) estimate th a t 

masters store in  memory some 50,000 d iffe re n t chess patterns. Expert 

problem so lv ing , then, involves the accumulation o f chunks o f symbols 

in te rn a lly  represented and an increasing and varied number o f me

chanisms which connect them. However, even given accumulation o f in 

formation in to  chunks, the problem s itu a tio n  must always be reduced to  

context-free features upon which procedural ru les can operate (Dreyfus, 

p. 30). Moreover, the programmer predetermines and prestructures 

which features function in  the s itu a tio n . Assumptions such as these
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lead con textua lis ts  to be h igh ly c r i t ic a l  o f the use o f simulation 

as more than a tool..

Generally, the information-processing approach to problem 

solving implies a fundamental, a lb e it ru le-obeying, mechanism. Con

textua l i s t  assumptions about problem solving d if fe r  s ig n if ic a n t ly  from 

those o f the computer model—p a rt ic u la r ly  when researchers make "strong" 

AI claims about simulation as explanation. For one, the con tex tua lis t 

approaches the problem s itu a tion  as a whole. The features or facts  o f 

a given problematic s itu a tio n  are in f in i te ;  problem-solving a c t iv ity  

is  embedded in  i t s  pragmatic context. In the computer model, elements 

o f features are extracted from the s itu a tion  (by the programmer), 

and then meaning is  given back or reconstitu ted through the app lica tion  

o f ru les. But th is  abstracts the problem-solving a c t iv ity  from i t s  

context. In response to  the claim th a t behavioral re g u la r ity  need be 

ru le  governed, Dreyfus s ta tes , "Our a c t iv ity  is  simply as ru le  governed 

as is  necessary fo r  the task a t hand—the task i t s e l f ,  o f course, being 

no more precise than the ru les" (p. 271).

The con tex tua lis t always points to the change and novelty which 

pervade liv e d , problematic s itua tion s  and which defy ra tio n a l, abstract, 

universal re g u la r it ie s . The learning o f ru les is  i t s e l f  context depen

dent (see Dominowski & Wetherick, 1976, fo r  fin d in g s  which support 

th is ) .  The po in t o f most contention between the computer model and the 

co n te x tu a lis t, however, l ie s  in  the computer model's separate "mental" 

leve l o f the mind where problem solving occurs. For example, in  his 

review o f W ittgenste in 's posthumously published Remarks on the
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Philosophy o f Psychology, Hacking (1982) notes th a t W ittgenstein 

"would have been qu ite  h o s tile "  to cognitive psychology's study o f 

"how mental representations are connected w ith  cognitive  functions in 

the brain" (p. 43). The co n tex tua lis t disavows any hypostatized 

"separate" mental l i f e  in tervening between the problem solver and the 

problematic s itu a tio n . Any representation o f a problem is  fu n c tio n a lly  

re la ted to the to ta l context o f inq u iry .

Within the f ie ld  o f cognitive  psychology, Newell and Simon's 

(1972) model o f problem solving has come to be so in f lu e n tia l tha t 

other a lte rna tives  ra re ly  surface in  the l ite ra tu re . Certain assump

tions in  e a r lie r  Gestalt views o f problem solving p a ra lle l con tex tua lis t 

concerns. Asher (1963; Jacobsen & Asher, 1963), fo r  example, d is 

cusses problem solving as a process o f d is rup tio n , and Sheerer (1963) 

accounts fo r  how the phenomenon o f f ix a tio n  ( i . e . ,  the in a b i l i t y  to 

see novel so lu tions) is  overcome through " in s ig h t"  o f perceptual re - 

centering. The con te x tua lis t approach to  problem so lv ing , however, 

can be best i l lu s tra te d  by reviewing Pepper's general account and 

Dewey's (1938) stages o f the problem-solving process. For the con

te x tu a lis t ,  a ll  cognitive  a c t iv ity  tha t ends in  knowledge is  embedded 

in  the problematic s itu a tio n  and e ffo r ts  toward i t s  reso lu tion .

Pepper's explanation o f contextual ism characterizes the given

event as containing textures which consist o f strands.

Smooth-running strands constitu te  the con
te x tu a lis t  in te rp re ta tio n  o f what we 
generally mean by order. Blocking is  ac
cord ing ly a fa c t o f d isorder, and i t  
ine v ita b ly  involves some degree o f novelty.
(p. 255)
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Strands have references which po in t backward and forward in  time. A 

problem arises when a lin e a r reference is  blocked and the end (or sa

t is fa c tio n )  o f an action is  prevented. An instrumental action is  

in i t ia te d  as "a re s u lt o f some obstacle th a t intervenes between the 

beginning o f the action and i t s  end or sa tis fa c tio n " (p. 260) and 

neutra lizes the blocking. This a c t iv ity  "enters r ig h t in to  the te x 

tu re  o f a term inal a c t iv ity "  and is  not separated from i t .

At the ea rly  stages o f an instrumental 
ac t, when the obstacle is  v iv id ly  f e l t ,  
the instrumental a c t iv it ie s  are q u a lita 
t iv e ly  taken as ra ther separate events, 
but as they become integrated w ith  the 
term inal textu re  they fuse in to  the 
q u a lity  o f one to ta l tex tu re , (p. 263)

For example, when learn ing to  read an x-ray , a ra d io lo g is t would be 

involved w ith analyzing various textures and strands ( i . e . ,  the various 

shadows o f structures o f d if fe re n t densities o f f i lm )  and would re ly  

on inference and representation in  detecting abnorm alities. The h igh ly 

tra ined  ra d io lo g is t, however, d ire c t ly  ( i . e . ,  n o n in fe re n tia lly ) sees 

a tumor on an x-ray o f a lung; and th is  "funded" experience, the con

te x tu a lis t  argues, has a q u a lity  a ll o f i t s  own.

In a somewhat s im ila r  fashion, Dewey's (1938) account o f problem 

solving begins by the recognition o f an indeterminate s itu a tio n  and i t s  

unique q u a lity  which "not only evokes the p a rtic u la r in q u iry  engaged 

in  but . . . exercises control over i t s  special procedures" (p. 105). 

The doubt or indeterminancy ex is ts  in  the s itu a tio n  and not in  the per

son alone. Indeterminate s itua tion s  are precogn itive, but once they 

are taken as the subject fo r  in q u iry , they become in s t itu te d  and the
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determination o f a problem-solution fo llow s.

The way in  which the problem is  conceived 
decides what spe c ific  suggestions are en
te rta ined  and which are dismissed; what 
data are selected and which re jected; i t  is  
the c r ite r io n  fo r  relevancy and irre levancy 
o f hypotheses and conceptual s tructu re , (p.
108)

The constituents relevant to the so lution o f a problem then guide the 

development o f suggestions or ideas which lead to an eventual reso lu

tio n . Both perception and conception fu n c tio n a lly  corre la te  " in  such 

a manner th a t the former locates and describes the problem while the 

la t te r  represents a possible method o f so lu tion" (p. 111). Suggestions 

and ideas take on symbolic meanings, and thus reasoning enters in to  

problem-solving a c t iv ity .

Broadly speaking, reasoning allows the problem solver to an

tic ip a te  the consequences o f carrying out a given hypothesis. The 

fac ts  o f the s itu a tion  which enter in to  reasoning are by no means 

autonomous or discrete elements imposed on the problem solver from 

w ithou t; they develop out o f and operate w ith in  the to ta l problematic 

context.

Some observed facts po in t to  an idea tha t 
stands fo r  a possible so lu tion . This idea 
evokes more observations. Some o f the 
newly observed facts l in k  up w ith  those 
previously observed and are such as to  ru le  
out other observed th ings w ith  respect to 
th e ir  ev iden tia l function. The new order 
o f facts suggests a modified idea (or hy
pothesis) which occasions new observations 
whose re su lt again determines a new order 
o f fa c ts , and so on u n til the ex is ting  o r
der is  both u n ified  and complete, (p. 113)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

206

Throughout the problem-solving process, ideas or hypotheses are con

t in u a lly  tested ; the problem solver does not ju s t c o lle c t facts and 

apply ru les since the e x is te n tia l s itu a tio n  continues to  be modified 

through the problem-solving process. The dramatic problematic s itu a 

tio n  can not be known completely by reason alone; nor can the con

clusions o f the past in q u irie s  s a tis fy  the demands o f new problem 

s itu a tio n s .

A con te x tu a lis t approach to  problem solving is  h o lis t ic  and 

syn the tic . De Groot's observations and experiments are read ily  

accounted fo r  by the assumptions o f contextual ism. The master chess 

player immediately and n o n in fe re n tia lly  apprehends the level o f chess 

being played by a b r ie f glance a t a position  on the board because past 

experience enters in to  d ire c t ly  and funds present experience. "There 

is  a to ta l s itu a tion  ‘ had,’ having i t s  d ire c t meaning-content"

(Dewey, 1928, p. 351). From a problem-solving s itu a tio n , the "con

clusions" o f past chess games "become means, material and procedural," 

in  fu rth e r experience w ith  chess:

There are conceptual ob jects, and objects 
o f perceptual experience, which have been 
so in s t itu te d  and confirmed in  the course 
o f d if fe re n t in q u ir ie s , th a t i t  would be 
a waste o f time and energy in  fu rth e r in 
q u ir ie s  to make them objects o f in v e s ti
gation before proceeding to  take and use 
them. (Dewey, 1938, p. 140)

What master chess players understand or immediately apprehend "presup

poses p r io r  experience and mediated conclusions drawn from them" (p. 

143). Thus, the products o f past problem-solving experiences w ith 

chess allow them to  see d if fe re n t ly  from a lesser player. And in  a
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real chess game, the master player uses th is  funded background as a 

framework which sets the stage fo r  choosing between various moves.

The con tex tu a lis t does not deny th a t during a game the chess player may 

fo llo w  ru le - l ik e  operations or evoke ce rta in  representations in  order 

to  consider various a lte rna tive s ; but problem-solving behavior can not 

be a b s tra c tly  characterized by these procedures alone because the 

very ru les and representations w il l  themselves depend on the s itu a tio n a l 

context.

Bransford, N itsch, and Franks (1977) present a s im ila r in te r 

p re ta tion  o f de Groot's experiments, although they discuss them in 

terms o f "growth" rather than problem solving per se. They charac

te r iz e  growth as changes in  frameworks or "as a 'remodeling' o f a 

s tructu re  as a whole," an assertion they fin d  "congruent w ith Gibson's 

(1966) claim  th a t learning involves the education o f a tte n tio n "; they 

fu rth e r s ta te :

From the present perspective, past ex
perience provides an increasing ly precise 
and d iffe re n tia te d  framework th a t sets the 
stage fo r  perceiving, understanding and 
acting . Such a framework permits experts 
to  be op tim ally  se lective  and e f f ic ie n t  be
cause i t  permits them to  ru le  out or in h ib it  
a l l  kinds o f u ltim a te ly  u n fru it fu l poss ib i
l i t ie s  (e .g ., see Bransford & Franks, 1976).
(p. 48)

In th e ir  analysis, however, they claim th a t "becoming an expert . . . 

seems to  involve a process o f decontextua lization. Knowing becomes 

less and less context bound" (p. 49). A con tex tua lis t such as Dewey 

might rep ly  th a t while growth c e rta in ly  involves going beyond in i t ia l
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s itu a tio n a l contexts, i t  never involves moving beyond context as 

such. From the perspective o f the novice chess p layer, the master 

may seem to have decontextualized problem s itu a tio n s ; but from the 

perspective o f the master chess player in  competition w ith  another 

master, the context is  th ic k  and r ic h  w ith s ign ificance and meaning. 

Thus, ra the r than decontextua lization, a con tex tu a lis t might po in t to 

th is  phenomenon as recontexualization.

A co n te x tu a lis t world view fo r  cogn itive  psychology asserts 

i t s e l f  most fo rc e fu lly  in  the area o f problem solv ing. A problematic 

s itu a tio n  in s t itu te s  a transaction between the organism and the environ

ment, and the e x is te n tia l contingencies and the perceptual and con

ceptual a c t iv it ie s  o f the organism coalesce in  a t ig h t ly  woven ex

perience which has a un ified  q u a lity  impervious to any " f in a l"  formal 

ana lys is ; ye t th is  experience ava ils  i t s e l f  fo r  analys is—as the s itu a 

tio n  so demands. The co n tex tua lis t agrees th a t behavior can be regu

la ted , th a t ru les do sometimes apply, th a t the environment can be re 

presented; but as to ta l explanations, each o f these is  degenerative o f 

live d  experience because our s ituatedness-in-the-w orld  is  f i r s t  and 

foremost, co n s titu tiv e . Granted, the s t r ic t  e m p ir ic is t, as 

Merleau-Ponty admits, w il l  always appear more re a l, more d e fin ite ; 

the ra t io n a lis t  more cogent, more structured. The co n tex tua lis t o ffe rs  

no such grounds fo r  ce rta in ty . But to adapt a metaphor from Hacking's

(1982) review o f W ittgenste in, the co n te x tu a lis t's  l i t t l e  g u e rilla  army 

o f un like  examples, o f contextual nuances may begin to  t e l l  against 

the big guns. And in  the sense th a t i t s  concerns have moved problem-
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solv ing research toward issues o f context, however ye t narrowly de

fin e d , i t  has already begun to  t e l l .

The L im its  o f Contextual ism as â  World View fo r  Cognitive Psychology 

Contextual ism is  strongest when i t  is  describ ing the present 

event, the p rac tica l a c t iv it ie s  o f the organism in  the natural environ

ment, and the cumulative impact o f cu ltu re  and h is to ry  in  experience.

At a l l  costs, the con te x tu a lis t re jec ts  "s e ttin g  up a hard and fa s t 

wall between the experiencing subject and th a t nature which is  ex

perienced" (Dewey, 1925/1929, p. 24). Even given i t s  strengths as 

a re fined world hypothesis, w ith in  Pepper's theory o f metatheoretical 

systems, con tex tua lis ts  can not claim  to  have formulated a completely 

adequate world view. I sha ll examine one o f i t s  general inadequacies 

and then i l lu s t r a te  some o f the d i f f ic u l t ie s  th a t must be overcome i f  

i t  is  to  become a more broadly accepted a lte rn a tive  to  mechanism in  the 

f ie ld  o f cogn itive  psychology.

Although contextual ism in te rp re ts  the richness and dynamic 

q u a lity  o f the present given event and i t s  s tru c tu re , i t  fa l ls  s ile n t 

about la rge r patterns o f s truc tu re  between events. Pepper sta tes:

I t  is  very d e fin ite  about the present 
event and the premonitions i t  gives o f 
neighboring events, but less and less 
d e fin ite  about the wider s tructu re  o f 
the world. I t  is  w il l in g  to  make more 
or less speculative wagers about the 
wider s tructu re  o f the world. But i f  
anyone pushes a co n te x tu a lis t hard, he 
re t ire s  in to  his given event and the 
d ire c t v e r if ic a t io n  he makes from i t .
(p. 276)
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Contextual ism generally roots a l l  cognitive a c t iv ity  in  p ra c tic a l, 

ongoing oranism-environment interchanges in which the organism modi

f ie s  the environment and is ,  in  tu rn , modified. Thus, as a world view, 

i t  is  hard pressed to account fo r complex in te lle c tu a l structures 

which operate independently o f m odification o f the external world. 

Mathematical physics and astronomy are cases in  which cognition in 

volves re fle c tiv e  abstraction. Scheffler (1973) states the problem 

in  terms o f general s c ie n t if ic  th ink ing :

S c ie n t if ic  theories do not, genera lly, grow 
out o f p rac tica l a c t iv it ie s ;  they are em
bedded in  complex in te lle c tu a l structures 
linked only in d ire c t ly ,  and as wholes, to 
contexts o f evidence and experiment. Their 
assessment is  in tim a te ly  dependent upon these 
in te lle c tu a l s tructu res, and invo lves, aside 
from practica l e ffica cy , theoretica l con
siderations bearing th e ir  re la tiv e  s im p li
c i ty ,  naturalness, comprehensiveness, e le 
gance, and c o n n e c tib ility  w ith associated 
s tructu res, (p. 79)

Evidence o f complex conceptual and in te lle c tu a l structures involved in  

higher leve l problem solving (whether those structures be lo g ic a l, 

mathematical, or l in g u is t ic )  can not be handled eas ily  by the con

te x tu a lis t ' s insistence on the specious present and d ire c t v e r if ic a 

tio n  (See Piaget, 1970, fo r  a review o f various theories o f s truc

tu ra lism  in  re la tio n  to  his own).

From a fo rm is t's  world view, experiences invo lv ing  re fle c tiv e  

abstraction are d if fe re n t in kind from those invo lv ing  perceptual or 

emotional immediacy. The problem o f find ing  a mate, fo r  example, 

suggests an a ltogether d if fe re n t process than discovering a
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mathematical tru th ; the former s itua tion  fee ls context bound, but the 

la t te r  transcends context in tha t solving a Euclidean geometry problem 

seems no d iffe re n t an experience no matter who solves i t  or what the 

end in  view (see Weimer, 1977, p. 297, fo r  a s im ila r c r it ic is m  o f con

textual ism). For the co n te x tu a lis t, solving a problem and a rr iv in g  

a t the hypothesis which solves i t  "gives no in s ig h t in to  the q u a lit ie s  

o f nature. [Contextualism] in s is ts  tha t a symbolic statement or a map 

or a model is  no more than a tool fo r the control o f nature" (Pepper, 

pp. 274-275). Thus, as Pepper notes, contextual ism is  faced w ith a 

dilemma between accepting the lim ite d  scope offered by the analysis o f 

the present event and the se lf-co n trad ic tio n  involved in  acquiring 

scope; i . e . ,  both a ffirm ing  and denying the s tructure  o f nature (p.

20). Like the mechanist who, when faced w ith in te rna l theo re tica l 

con trad ic tions, points to  the p a rticu la rs  which constitu te  experience, 

the co n te x tu a lis t, when s im ila r ly  confronted, points to  nature as 

changing and fu l l  o f novelty.

In Rorty's (1979) in troductory  discussion o f W ittgenstein, 

Heidegger, and Dewey and th e ir  attempts to formulate new contexts fo r  

thought, he describes th e ir  work as "therapeutic ra ther than con

s tru c tiv e , ed ify ing  ra ther than systematic, designed to  make the 

reader question his own motives fo r  philosophizing ra ther than to sup

p ly  him w ith a new philosophical program" (pp. 5-6). As he emphasizes, 

these philosophers broke ra d ic a lly  w ith centuries-o ld  philosophical 

tra d it io n s , tra d itio n s  which permeate psychology as w e ll. The con

te x tu a lis t does not o ffe r  psychology a "pre-made" systematic program;
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in  many respects i t s  seeming ambiguity and looseness re su lts  from i ts  

comparison to  more commonly accepted views against which i t  has de

veloped. I ts  constructive e ffo r ts  are re la t iv e ly  new. R orty's charac

te r iz a tio n  is  useful as background fo r  understanding how contextual ism 

is  cu rre n tly  being integrated in to  psychology. To i l lu s t r a te  the d i f 

f ic u l t y  o f th is  in tegra tion  in to  the d is c ip lin e , I shall compare two 

o f the attempts to  introduce e x p lic i t ly  co n te x tu a lis t views in to  cog

n it iv e  psycho!ogy--Neisser's (1976) and Turvey, Shaw, Reed, and Mace's 

(1981).

Although I argued th a t Neisser attempts to  take in to  account

issues about cognition th a t a con tex tua lis t would ra ise and even though

some o f h is almost phenomenological descriptions o f experience are

c le a r ly  intended to  capture the complexity o f context in  cogn ition ,

several o f his the o re tica l concepts, p a r t ic u la r ly  his notion o f schema,

are, as Kaufman (1980) has claimed, no to rious ly  vague. Neisser claims,

fo r  example, th a t schemata are l ik e  formats (but more "open" and

" f le x ib le "  than, form ats), plans, frames, and genotypes (ra the r than

phenotypes) (pp. 55-59).

Such metaphorical descriptions do no t, o f 
course, s a tis fy  the r ig o r  th a t we must re 
quire o f a s c ie n t if ic  concept—especia lly  
not when the concept is  one o f such cen
t r a l i t y  as assigned to  the schema in  Neisser's 
theory. As fa r  as can be to ld  from Neisser's 
exposition , i t  seems to  us tha t Neisser pre
sents us w ith  a to ta l ly  unconstrained cogni
t iv e  omnibus system capable o f "so lv ing " 
any kind o f problem. Far from being a scien
t i f i c  theory o f any s o rt, the schema-model 
is  ju s t a way o f ta lk in g  about the pheno
mena i t  purports to  explain. (Kaufman,
1980, p. 95)
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B a r t le tt  (1932), one o f the f i r s t  to  introduce the concept o f schema 

in to  psychology, had reservations about employing such a term. Neisser 

claims s im ila r  discomfort w ith  the meaning o f the word, although l ik e  

B a r t le t t ,  he adopts i t  fo r  lack o f a be tte r a lte rn a tive  but then 

attempts to  in tegra te  i t  in to  several d if fe re n t, and I have argued, 

incompatible theories. In some respects, Neisser's theory, which he 

constructs e c le c t ic a lly  (p. 24), i l lu s tra te s  Pepper's warning against 

such theo re tica l amalgamation. Neisser's term loses precision be

cause he mixes categories from d if fe re n t world views; schemata both 

"pick up" inform ation (in  Gibson's sense) and function as cogn itive  me

chanisms (in  the information-processing sense).

O r ig in a lly  in d ica tive  o f a con tex tua lis t perspective, the notion 

o f schema has now also been incorporated in to  information-processing 

models o f cognition (Rumelhart & Ortony, 1977). I ts  meaning in  con

temporary research is  so unconstrained th a t i t s  use seems to  simply 

s ig n ify  a reaction against the tenets o f association!'sm. Rumelhart 

and Ortony, fo r  example, s ta te , "Schemata attempt to  represent know

ledge in  the kind o f f le x ib le  way which re fle c ts  human tolerance o f 

vagueness, im precision, and quasi-inconsistencies" (p. 111). But o f 

course schemata do not attempt to  represent knowledge, researchers do; 

and so i t  turns out th a t schemata are re a lly  central mechanisms and 

th a t there are various kinds o f them such as "a ra ther abstract pro

blem solving [ one]" (p. 113). B a r t le tt  was not as much concerned about 

the representation o f knowledge as w ith how experience so organizes 

i t s e l f  tha t the past enters in to  the present. Rumelhart and Ortony
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ind ica te  th a t th e ir  use o f the term derives from Kant more than 

B a r t le t t ,  but these varying adaptions o f the term have thus fa r  proven 

th e o re tic a lly  vague.

The development o f contextual ism in  psychology has been 

thwarted by such fuzzy, loosely defined concepts (see Scriven, 1977, 

fo r a c r it ic is m  o f the term "tu n ing "). This is  a real disadvantage, 

espec ia lly  when the a lte rna tive s  are, fo r  example, neatly packaged, 

o ften e laborate ly developed network models which seemingly o ffe r  more 

organized, stra ightforw ard explanations o f cognitive behavior. Of 

course, mechanists w il l  always claim th a t con tex tua lis t concepts are un

constrained based on th e ir  notion o f what i t  means to  be constrained; 

but there is  s t i l l  a sense in  which con tex tua lis t terminology has been 

loose and unrefined. In a d is c ip lin e  which has h is to r ic a lly  been de

fensive about i t s  status as a science, any such vagueness, in te rna l 

to  i t s  own views, provides ground fo r  fa c ile  dism issal. Contextualist 

philosophers, on the other hand, have commonly taken great care in  

discussing the ro le  o f science in  human experience.and, in fa c t, 

viewed th e ir  philosophy as laying the foundation fo r  s c ie n t if ic  inq u iry .

The in a b i l i ty  o f psychologists to o ffe r  more p lausib le  and re

fined con tex tua lis t accounts o f cognition in  behavior may account 

fo r  the d ire c tio n  tha t Turvey and his colleagues have taken in  th e ir  

development o f Gibson's ecological theory o f perception. In th e ir  d is 

cussion o f an ecological learn ing theory (1980) and in  th e ir  response 

to Fodor and Pylyshyn (1981), the ecological re a lis ts  have exemplified 

th e ir  assumption through the study o f animal behavior; only scant
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mention is  made o f human behavior. They concentrate much o f th e ir  

analysis on the conception o f ecological laws; "roughly, laws th a t in 

form the re la tio n  o f th ings perceived to  actions performed" (Turvey 

e t a l . ,  1981, p. 271). Because o f the h is to r ic a l preemptiveness 

o f mechanism in  psychology, th e ir  approach may prove to  be the most 

e ffe c tiv e  fo r  estab lish ing  the s c ie n t if ic  v ia b i l i t y  o f contextualism 

as a world view. Although con tex tua lis t philosophers never shied away 

from exemplifying th e ir  assumptions through human behavior, perhaps 

they d id  not envision the powerful union o f mechanism and a kind o f 

formism in  the information-processing model o f cognition . And i t  is  

th is  merger th a t the ecological re a lis ts  rigo rous ly  tack le . At pre

sent, th e ir  theory o ffe rs  the most cogent, viable form o f con tex tua lis t 

th ink ing  in psychology.

Thus, contextualism, l ik e  mechanism, has i t s  own lim ita tio n s  

and cannot solve a ll the problems to  which cognitive  psychology has 

fa lle n  h e ir. Both mechanism and contextualism are equally adequate, 

but u ltim a te ly  lim ite d  world views. The extension o f Pepper's analyses 

leads to  the recognition o f metatheoretical d iv e rs ity , and i t  is  to 

the im plications o f such d iv e rs ity  in  cognitive psychology th a t I 

shall now tu rn .

Postrational Eclectism fo r Cognitive Psychology

Every re la t iv e ly  adequate world view attempts to  be completely 

comprehensive and a ll- in c lu s iv e , and i t s  strength derives from i t s  

s truc tu ra l corroboration and re fined cognitive evidence. The proponent
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o f a given world view, a c tu a lly  engaged in  inve s tig a tio n , aims toward 

estab lish ing  greater cognitive r e l ia b i l i t y  o f in te rp re ta tions  o f 

separate facts and f ie ld s  o f facts  (p. 109). The commitment to the 

p o s s ib ili ty  o f a to ta l ly  leg itim a te  given world view advances i t s  

adequacy and strength. In Kuhn's (1962) terms, a s c ie n tis t takes up 

a paradigm as i f  i t  were the only leg itim a te  and p o te n tia lly  adequate 

framework fo r  knowledge.

In cognitive psychology, fo r  example, researchers pose th e ir  

empirical and theoretica l questions based on th e ir  metatheoretical 

assumptions. Wickelgren (1981) stakes out as the_ issue fo r in v e s t i

gation, the c r i t ic a l  de fin ing  properties o f an associative memory and 

Jenkins (1974) the physical and psychological context o f memory fo r  

events; Hayes-Roth and Thorndyke (1979) present evidence fo r  a word- 

based theory o f memory and Bransford and Franks (1971) a theory o f 

memory fo r h o lis t ic ,  semantic ideas. At a more theo re tica l le v e l,

Fodor and Pylyshyn (1981) sta te  the log ica l and s c ie n t if ic  evidence fo r  

a theory o f in d ire c t perception based on inference from p roperties ; and 

Gibson (1979) and Turvey, Shaw, Reed, and Mace (1981) present competing 

log ica l and s c ie n t if ic  evidence fo r  a theory o f d ire c t perception based 

on the apprehension o f meaning. Each o f these not only advances a 

p a rtic u la r world view, but also sets up the nature o f h is or her em

p ir ic a l and hypothetical' evidence against some other. The id e n t i f i 

cation o f the complexity o f the issues at stake in such debates is  one 

o f the central advantages in  applying Pepper's framework to  psychology; 

i t  should be c lear th a t these areas o f disagreement w il l  u n lik e ly  be
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resolved by empirical evidence alone since what "counts" as evidence 

fo r  one world view may well be re jected by another; o r, as I have 

illu s tra te d  w ith Bransford and Franks' and de Groot's stud ies, in te r 

p re ta tion  o f the "fa c ts " may vary s ig n if ic a n t ly .

Given the contrasting  theo re tica l o rien ta tions in  the l i t e r a 

tu re , the appeal o f an e c le c tic  approach in  cognitive  psychology is  

seductive, p a r t ic u la r ly  since, as Pepper sta tes:

Mechanism gives a basis and a substance 
to  con te x tu a lis t analyses, and con
textua l ism gives a l i f e  and a re a li ty  to  
mechanistic syntheses. Each is  threatened 
w ith  inadequacy ju s t  where the other seems 
to  be strong, (p. 147)

A combined mechanist and co n te x tu a lis t view, formed by se lecting  th e ir

strongest and best analyses, might appear to  e lim inate the inadequacies

both contain when viewed s ing ly . But as Pepper staunchly maintains,

the disadvantages o f such a combination fa r  outweigh any ins igh ts  th a t

may be gained. We have seen, in  several attempts to  synthesize tenets

o f, fo r  example, information-processing theories and co n te x tu a lis t or

ecological theories, tha t the re su ltin g  hybrid theory glosses over

d i f f ic u l t ie s  or produces new confusions. When categories from two

d if fe re n t world hypotheses are merged, the newly proposed e c le c tic

theory has by d e fin it io n  no root metaphor (p. 112). Since cognition

has i t s  roots in  common sense experience and progressively re fines

and expands evidence through s tru c tu ra l corroboration, breaking in to

the set o f categories w ith in  a given world view weakens e ith e r i t s

precision or scope. "The dangers o f ec lectic ism  arise  from i t s
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in te rfe rence w ith  the processes o f s truc tu ra l corroboration" (Pepper, 

p. 341). I f  such seemingly creative theo riz ing  u ltim a te ly  re su lts  in  

serious conceptual d i f f ic u l t ie s ,  what approach, then, remains fo r  the 

psychologist engaged in  p ra c tic a l, ongoing research--both the o re tica l 

and empirical?

To deal w ith th is  dilemma, Pepper proposes a postra tiona l 

ec lectic ism  which " is  simply the recognition o f the equal or nearly 

equal adequacy o f a number o f world theories and a recommendation 

th a t we do not fa l l  in to  the dogmatism o f neglecting any one o f them" 

(p. 342). In the short run, psychologists must investiga te  as i f  

u ltim ate  tru th  about the world w i l l  be discovered; but in  the long 

run, they must be able to stand back and take a more to le ra n t view 

o f diverse sources o f knowledge. Thus, Pepper's theory culminates in  

the suggestion tha t only an undogmatic view can be defended, p a rticu 

la r ly  since dogmatic claims do not themselves increase the cogn itive  

value o f a theory. In e a r lie r  chapters I claimed th a t psychology has 

often succumbed to  holding dogmatic views about what sorts o f e v i

dence count as knowledge; and Pepper's analysis warns us not to  mistake 

the evidence fo r  a p a rtic u la r  theo re tica l o r ie n ta tio n  as the only pos

s ib le  leg itim a te  evidence. He advocates, then, tolerance in  the meta- 

theo re tica l arena.

W ithin psychology, con textua lis ts  and mechanists have—in  th e ir  

f in e s t and most constructive endeavors—engaged in  a d ia le c tic a l pro

cess in  which the evidence fo r  one challenges the other to  more care

fu l ly  and thoroughly re fin e  i t s  own lin e  o f corroboration. At th e ir
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worst, they have become dogmatic by denying the very p o s s ib ility  o f 

other in te rp re ta tions  o f psychological experiences and thus obviated 

the chance o f accepting new evidence which might stim ulate fu rthe r 

theo re tica l growth. C erta in ly the recent surfacing o f contextualism 

in to  cognitive psychology has changed basic perspectives—some psy

chologists have abandoned a mechanistic framework a ltogether and em

braced contextualism as the most f r u i t fu l  fo r th e ir  research; others 

have carved out theo re tica l rebutta ls  to the con tex tua lis t challenge. 

But the most dramatic influence o f the emergence o f diverse meta- 

theo re tica l perspectives has been the increasing recognition th a t psy

chology can no longer claim to  be a f ie ld  divested o f metaphysical 

assumptions.

Conclusion

In summary, i t  would be well to  b r ie f ly  ou tline  the main lin e  

o f arguments I have followed throughout th is  d issera tion. The re in 

troduction o f cognition in to  psychology over the la s t twenty years has 

dealt a serious blow to  the neobehaviorist paradigm which had dominated 

psychological investiga tions since the early  1900s. Within psychology 

genera lly, a state o f seemingly diverse conceptual frameworks and re 

search models emerged, and nowhere so p ro li f ic a lly a s  in  the f ie ld  o f 

cognitive  psychology. An examination o f two d if fe re n t areas in  cog

n it iv e  studies—perception and memory—illu s tra te d , however, tha t 

the conceptual d iv e rs ity  points to  more far-reaching and fundamental 

assumptions about human nature and the nature o f the world. In order
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to un ify  and a rb itra te  among these various theories and approaches,

I employed Stephen Pepper's World Hypotheses as a metaphysical frame

work. Based on an examination o f theo re tica l developments and key 

experimental find ings in these areas, I claimed tha t contextualism has 

become a viable contender to  mechanism, the world view long dominant 

in psychology generally. Guided by Pepper's p rin c ip le  o f postra tiona l 

ec lec tic ism , I continued to  stress throughout tha t contextualism and 

mechanism both o ffe r  adequate metatheoretical views. A recog

n it io n  o f the importance o f metaphysics and an a ttitu d e  o f tolerance 

toward competing world views provide a healthy climate in  which psy

chology can sharpen the kinds o f questions i t  poses in  i t s  develop

ment o f theories, hypotheses, and models o f human behavior.
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