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The Nature and Functions of Schemas -

Schema theory is one of the most intellectually exciting
oateas of curtent cognitive psychology. There has been a very

rapid growth of ideas and data on this topic so that 1t 1s

L)
*

difficult to understand what has been accbmplished. In this
paper we attempt to give an analytic account of the nature and
;functions of schemas in psychological theory and to organize some

of the experimental evidence dealin& with the operation of

ae

- . schemas in humen memory. We will restrict ourselves to \\

L)

labotatoty studies and theoties from cognitive psychology and

& : a
- artificial 1ntelligence and will not cover the schema litetature
from social psychology. |
Much of this paper is devoted to ateempting'to undeteta#d

what schemas-ate. In brief, they are higher-otdet cognitive

atructures that have been hypothesized to underlie many aspects
of human knowledge and skill., They serve a crucial role in
providing an acoonnt of how old knowledge interacts with néw
knowledge-}n betceptioo; langpage, thought, aod memory.

This pepet is organized fnto six'sectiohs. The first
section ishdevoted to a detailed examination of thd schema
concept as formulated by Rartlett, The second section relates

‘ Bartlett's theory to the larger issue of the conflict in
psychologioalctheory between ideas from British gmpiricism qhd-;

ideas from Continental philosophy. The third section briefly
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outlines some of the basic theoretical assumptions of ipformation
processing psychology in order éo serve as a background for our
analysis of.schema theory. In the fourth section we examine
ﬁo&étn schema theory (e.g., Mingky,'1975; Rumelhart & Ortony,
1977; Rumelhart, 1980, reprinted in this volume) and'cpnttast

thepe theories with Bartlett's theory and with the information

~

.’ptocessing approach. In the fifth section we sketch out our own

position. In the final section we develop a framework for

analyzing the functions of schemas in the human memory process

v

and then examine a number of recent experiments in’terms of this
(4

framework.

. . 1 ] .
. - Bartlett's Schema Theory

The schema theory Bartlett developed in his book Remembe;'ing

(1932), has been the ingpiration for most modern schema theories.

Battlett's work‘is a particularly powerful presentation of schema
theory and on some issues his theory is worked out in more depth

than cutrent schema thaories, so his work merits cateful

consideration. In this séction we will analyze Bartlett's basic

‘assumptions and lay out the conceptual core of his theory.

Bartlett's Definition of Schemas

Bartlett (1932) defined a schema as "an active organization
of past reacfions, or of past experiences, which must always be
supposed to“be operating in any well-adapted organic response”
(p. 201). Bartlett's book.consists of an elaboration of his

schema theory and an application of it to data he had gathered

<
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mich earlier on memory for figures, pictures, and stories (e.g.,
Bartlett, 1916, 1920, 1921), - e

A [

First we would like to know what kind of construct schemas
were for Bartlett. In the terms of modern philosophy of science
(cf. Suppe, 1977), was Bartletf an instrumentalist (schemas are

just constructs used to organize the aata)"bt was he a realist

)
' <

(schemas exist and the schema theory attempts to describes them)? .
It i8 clear from Bartlett'ts text that he was a realist with
- respect to his schema éheory.A Giyen that he is‘a realist what

kind of entities does'ﬁe think sdhemas are? It appears he

-
*

assumes that they are uncdnécigus mental processes. In a

discussion of thé nautologtst'ﬁead's schema theory Bartlett .

stated that "schemata -are active, withsut any awareness at qu“

(1932, p. 200) and even more clearly in his autobiography ﬁe

o " stated thft schemas have éhe same statgf as 1m;ges and ideas but
that they are not availa%le to introspection (1936, p. 47).

The hypothesis that schemas are complex unconscious

knowiedge sttuczutes is one of Batt%ett's major conttiqﬁtions.
In his book Batt;ett generously gave Head credit for de?éloping
the schema hypothesis. 'However, on.this issue, as on ﬁhni'
others, Bartlett's theory.is very different. Head gave only a
sketchy account oflhis aéééoach,\buc it seeﬁs likely ‘that hé'
considered schemas to be physiological entities, Thus, he
stated, “schemata lie, for ever outside consciousness; they.ate

physiological processes with no direct psychical equivalent”
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(Head, 1§18,,p. 158). Many psychologiots and philosophers have
found the concept of an.unconécious mental process hard to
accept. When the Wurzberg psychologists pootulatcd such.entities
they were attacked by the introspective psychologisté of‘the
time, who belived that the data of psychology were restricted to
conscious phenomena (aee uumphtey, 1951). They were also
a;tacked by behaviorists, who thought that the data of psychology

, were restricted to observations of overt béhavior (Watson, 1913).
However, in recent years a number of philosophers have made
'oowcrtul arguments for the-acceptance of unconscious mental
ptocesaes as ptopet objects of scientific study (e.g., ‘Fodor,

' 1968, ‘Putnam, 1973) and these processes fotmuthcbcote of modern
1nform4tion ptoccssiug Psychology. - .
Ptogetties of Schemas

Having establish;d that Bartlett took schemaa ,to be
‘unconscious mental structures, we now exomine their
characteristics. 1In Bartlett's (1932) absttact definition of
schemags he consistently desctibcd them .8 “oréanized,” but gave

. little further cpecification. He did state th;t thc term

“pattern” ﬁould hot-be'quite nccutofe,*sioce it implies more

- ‘detail than he intended. However, in the analysis of the \.rious
memory e;pjﬁiments tepotccd in his book he gave a number of
examples that help clarify his use of the term "organized." He

probably intended the term to cover the organization involved in

“such things as: symmetrical visual figures (p. 24); rules (p.

ERIC S e



7

Y

iﬁ} The Nature and Functions of Schemas . 6
. ' ’ { . -
52?;'the‘plan of'a-pqoée passage [p.'83-~he gives the structure

\

' »of‘a "cumulative story” as an.example, cf. Rumelhart, 1975); and

literary conventions (p. 140-~he gives edﬂiné with a moral as an

example, cf. Brewer, in press). If this' is a correct reading of
. . K 4

" 3 ' .
Bartlett, then it is clear that the term forganized” covers a

A

very wide range of cognitive structures. ..

_Another fundamental aspect of schemas in Bartlett's thepry ‘

18 that they are composed of old knowledge. Thus, he stated that
the} are "masses of organized past experiences” (1932, pp. 197—?
198). Hoé;ve:, tiiere are a wide varidty of ways in bhich,old
knowledge could béfrepreeented and Battiett had a spécific
.hypothesia about the form of te}tesentation in schemﬁs.- In
particula:, Battlett wanted to develop an alcernacivk to the ‘
standard .British Empiricist view that old knowledge %as
teptesented 1n the torm of a collection of specific mental‘gpages
(e.g., Hobbs, Betkeley, James Mi1l), Head and uolmeb (1911, p.
186) had 1nit1a11y developed schema theory in neurolbgy as an
alternative to the image view'as applied to body poqtu:e and
movement. This was one 1mpo}tant component ;f Head'|s theory that
Bartlett wanted_to.retain. However, he wanted to arply it to q}l
the higher mental processes and he attackga u;ad fo# 1mplicftly
accepting the image position for other psycholog1c4l processea\

L]

(1932, p. 200). . f

¢,

, 8
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In adopting the position that md!g’of old knowledge was

.
. .

represented in the form of unconac2765 mental structures Bartlett -

.haa already made a major break with the image view. However, e \\

also wanted to emphasize that knowledge was represented in larger

units. Thus, he stated shpt-achemas “operate, not simply as

l individual membeta coming one after anotbet, but as a unitaty

mass” (1332, P 201). Not only did he believe that echemas .

operated as latger anits’ okanowledge But he atgued thas schemas
developed into qualitatively different cognitive structures. He

stated that, ”the past operates as an organized mass rather than

" as a group of elements each of which retains its epecific .

character” (1932, p. 197).

’ /
By examining Bartlett 8 account’ of his memdry dﬂt; it is

pos&ible to infer what type of qualitative ch ige Bartlett had in
/

mind. He believed that'ﬂchemas were ‘géneric mental structures. _ 2 :
He assumed that in the course of exé°84te to many particular \\\vb’//// : -
instances of phenomena the mind abstracted a generic cognitive

rﬁsentation (i.e., a schema). Bartlett often/ discussed this
isse:.by compating conventional modes af teptesenting cultural
attifacts in societies with conventional modes of representaticn
within individuals. In one analysis of this issee he referred to
the‘”eteteotyped modes of teptesentatien or of ;;;ction“ of

iegividuala and suggested that theee conventionalizatione are

produced by a combination of innumetable small changes” (1932, p.
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95). Overall, a close reading of Bartlett suggests that he
'hypothesized schemas to be uncouscious ment al structures
organized 1nto,genet1c cognitive reptesentationa. ’
In addition to these structural characteristics of schemas,
Bartlett developed a number of proposals’ about schema processing,

Hi§ fundamental processing assumption was that all new

~information fnteracts with the old information’ represented in the

. L]
o ]

schema. This {s one. of the assumptioés that Bartlett's thgory‘

d

and Head's theory had in common. In discussing postural change

Head and Holhes had stateéc "Every recognizable change enters into

consciousness alfegdy charged with its relation to something that

"has gone before" (Head, 1.920, - 605), and Bartlett quoted j:'his

: 1) ,.y//? '
section of their paper with approval. However, this is an aspect
oﬁuBattletéks approach to ‘schemas ihai\was btesent in, his éarlier

work. In his first published experiment Bartlett explained

¢

errors made by hib.subjectafin,:ecallgd visual figures by the

interac®ion of new and old information. He stated th many of

the etio;s were dee to “tpe tendency ‘to ;atetptet, resented

4

materfg) in-accordance with the general character of earlier

experience” (1916, p. 231). . p '

In his later discudsions of the interaction of old schema-

‘ &
based information with new input, Bartlett focused on the activd

nature of this process, He felt that earlier writers who had

. considered the role of old knowledge had treated the old~

information as a passive ftamework, somewhat ’ike a paxtially

D
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N completed jigsaw puzzle capable' of accepting the appropriate
. p‘iece. Bartlett felt that the data in his memc;ty‘etudies- were

‘not consistent with a passive schema process. When he presented

\

subjects with material to recall\::z)ade a large number of

‘errors. Many of the errors were regular, more meaningful,.

~

-and more conventionalized than the original stimuli, - Bartlett
. took t.hese results to 1nd1c§tg that the subjects were actively
attempting to\te'iate the new ma.tetial .co_ old a.che'ma 1nforiat19é;jfm
- 8 process he called “effort after meaning.” He stated that to s "

. accept the passive view "as 1f wnat is accepted and given a pl/azé“
7

I in mental life is always simply a question of what fits int6
B | 3 -
already formed.apperception systems is to miss the obvious point .

that tﬁe‘ process of tictlng is an active process” (1932, .p. 85)¢
. B » [F"

ﬁ > +  partlett typically gathe.red iatrospective reports during the : e

| | ~recall Proce.s and on the basis of these protocols he concluded
3 ' ) ) , TR
« ,'that the active processes were souetimes conscious strategies on -

the part of the subject (1932, ‘p. 87-89), but more fteqﬁu'ently he
5 found them to be active unconscious processes (1932, i). ,j20).
- Bartlett also thought th'ét- schema processes were g'enetatiire', ) .

wherg generative means a process that can deal with an

\] 1
’

0, ¢ :indefinitely large number of new instances. He was particularly

<7

clgé:} ‘on this characteristic of schema processing When discussing

L
*

+ motor production schemas. Bartlett pointed out that a,aknléd
teanis player is more likely to hit,a tgnnis.béll than an

« unski;led playet,'even when thé ball appiwts .in~a‘new location

[}
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nevel before experienced by the skilled player. , Thus, henprgued
that  the old 1n£ormation accumulated Ry the skilled player is not

in the form of a set of Iixed motorﬂnovéments but in the form of

a generative motor schema (1932, p. 202). . .
]

.
1

Bartlett's Memory Theories » :
- %, = * J

The final aspect of Bartlett' 8 schema theory that we will

L J

discusa in detail is hid- theory of the recall process. Bartlett

ol

actualiy had two different theories of recall When he was
. -

&alking absCrnctly and focusing on-” the mistqkes of the,storqhouse -

-

or trace mode ‘.8 he adopted a pure reconstructive model. Hcwever,
when -he was exglaiping his actual data he gdopted a partial

regbhst!uctive mndel.

,
> - v
.

’ - Pure reconstructive recall. The puré reconstructive moded
assumes thh; wﬁig?an indiviéual is exposed to sqmé new
_1nﬁorma;;on that new inférﬁitipn serves to modify the appropriate
scheﬁa; but that no specific ;pisodic representation of the new'
information {s tetainea in flemory. Thus, for example, ,if someone
gbés into.an offide that they havé never been in before, the
1nformaqgonlabout %hat off;cg will be integrated with the ’
1ndi;idual'b established office schema and will nodify that

échéma—to some éxtent. +Bartlett stated Lnatlthe‘rgéall for a .
speiﬁfisyevént, such as thg visit to the office, is carried out
by ha;ing “the ‘orgdnisu . oo turn o . . round upon its own
'gchemate” "~ (1932, p. 202). Many writers have felt that this.

aspeet of Bartlett's theory was incomprehensible. it does not

¢
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seem 80 to us. If one reads this section of his memd(y theory in

. the context’of his earlier published work and recognizes his
" concern with the issue of personal 6emory, then the problem .

Bartlett is dealing with becomes cléar. He was céncetned with
providing an account of how an 1ndividual'producgs a spécific‘

‘  memory rep}esentation from a-generi(\;:héma reoresentation. In

 the section of his bopk whefe he deve ped the pure o

s

reconstructive theory, Bartlett stated that an individual
attempting. to remember a specific event cannot base. the "Pecall on
specific traces since "the individual details that have built °

B

thea.up have disappeared, but somehow /must/ conscruct OF o o &
v " -“}. infet from what is present the brobable constituents and their .
~ order which weat to build them up” (1932, p. 202), The pure
schema reconstructive theory of recall succeeds admirably in
dispensing with specific traces and gives a natural account of
echema~based inferential errors in recall. However, it has a
. ‘. fatal flaw--it alloés_;o recall of ﬂh{q;e episadic {nformation
from chgnprléinal er ' 3ade. ‘Thus,'in the case of the earlier
example of recall of an uvffice, the pure reconstructive tﬁeofy
accounts nicéiy.for tbe recall of generic schema information
(e.g., typewriter, chairs) and provides an explanation of schema-
baseq errors‘in recall (e.g., reca}ling books or filing cabinets
when none wétevpresgnt*-see Brewer & Treyens, 1981). ;> However,
the theory cannot account for the recall of specific ﬂong;netic

4

information about the room (e.g., that the typewritér was an

13
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" device for picking bits out of schemas” (1932, p. 219). - Most
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R .

Underwood standard or that one of the chairs was made of

plastic). Obvléualy, the pure schema reconstructive tgéoty is in.

error. This is' the natural consequence of combining a schema

theory with a memory theory that allows no specifi¢ “trace”

information whatsoever. - : . v . '

The problem of-how specific mamofles are derived from

gentric schemaa waédﬂis;ussed btiefly by Battlect. He stéted
v b

"that "somehow we have to Eind a way of individualizing soﬁe of '

the charactetistica of the total functioning mq;&~of the mompnt

. (1932, p. 208). His solution was to suggesn that “"images are a

writers discussing Bartlett's ihed?y have found these comments to
ﬁe unintelligible. However,, again we do not think that this 4s
the case. Battletc'appategtiy assumed éhat specific memories -are
what Brewer and -Pani (1983) céll'petsonal mamotiés. A.petaonél

. . ~ °
memory is‘a recollection of information from-an individual's past

" that is experienced in terms ‘of visual imagery and is typically

.accompanied by a belief that, it tentesentz a wemory of a

patticulat time and. location (cf. Brewer & Pani, 1983 for T

addttional discussion). If this aralysis of Batclett is correct,

. then his discussion of the issue makes much more sense. He was

ac:ewpting to reconcile a memory theory based on unconscious

schemas with the’ phenomenall§y experiencad im;ges of specific

’ -
A

personal memories..
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In a trace theory of memory, the memory theoriét-attempts to
account for the recall of_sﬁecific memories by somé fibe'éf
- encoding And retfieval mechanism. Within the framework of. the
pi}é récoqptguctiye'qheory Bartlett faces ser;ous qffficui;ies in
préviding a mechanisn that prodgcés specikic memories from
generic schem;;._ He stéte¢ that “epecific recall is, in fact, an |
- aqy}evemgqt of conscio nesg" (1935, p. 225). Although he gave.
K no ;mre detéilé, he appa ~d£ly felt that oé;'of the major
functions of cdnscisﬁsnélé vas to allow ;d individual to genérate
specific pheﬁoqehologiq‘ily’gxpérienced representations frowm -
unco-acious generic #éhemas. Ee also suggepted that the
- '{ tmsc'antiation.process_was'guu!ed by the individual's “attitudes”
' (feeling .and affgft), but gave no clear account of how this -
prbcess might acgié;éﬁthe desired result (cf., 1932, ppv-ZQﬁ:\<
207)., This is one of tﬁééoniy Rarts~of Bartlett's memofy theor;\“\\
that has nor been followed up by later memory :heorists'(howevgr, /
¢ - see Spiro, 1980).

Partial reconstructive recall. The pure reconstructive

'schema theéry of memory that has been outlined above is

Barélegt's."officiai“ theory of memory--the one he pregents

-

overtly when he 1s describing the mémory process in abstract

theotetical'terms.'\ﬂowever, 4 ‘close reading of Bartlett's
. . . ¢

accounts of his actual experiments reveals a partially

neconstfbctivg'échema thgory. uThis.theorx’aggumes that recall is

- " ’ . . ( . ) - “_

a joint function of a sc&emg component and a sﬁecific episodic
* L . : L4 Y

”

<

X
N
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component., The motivation for the partialiy reconstructive

theory apparently.detives from certain aspects of his memory

S

*data. In a number of placés Bertlett noted that there was recall

of specific nonschema-releted material. Thus, in an egperiment

‘ on memory for visnal symbols he stated, "The persistence of
certain kinas.of novel detail is an undoubted:fsct” (1932, p.
102)."In his experiment on repeated reproduction of stories ne
noted that “as a tule one or two striking details seemed,to recur
with as little cnange as the form itself"” (1932, p. 83). In an

" experiment on the setial,repfoduction of pictures, he pointed out.
that some nonschema details uere'frequently retained and”stated .
that ;This constitutes yet another case of that curious
preservetion of .the triviel;fthe odd, the'disconnected, the
unimportant detail* (1932, p. 184)., While Bartlettenever ovértly
presented a theory that.combineo-memoty for specific information s L
with his scheoa theory, he certainly suggested it in several

places. In a discussion of inferences'oade in a’uemory-for-feces

"task he noted that inferences besed upon judgements of this

kind, are mingled unwittingly with the actual recall of

perceptual material or patterns” (1932, p. 52). In a general

discussion of imagery end schemas he noted that during recall

“some part of the event which has to be remembered recuts, and N
* the event is then reconstructed on the besis of the relation of
this specific bit of material to the generel mass of relevant

past experience or reactions” (1932, p. 209)., Thus, it seems to

N
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us that when Bartlett was attempting to accoﬁnt for his own data
and when he was not focusing on his oppositién t§ trace théorieé
that he implicitly held a ﬁattially teconsttucgive schema theory
of.ﬁemory. Almost all later schema qshoiy theoriasts adopt a form
of Bartlett's unofficial, partially reconstrucgive theory of
memory.

Within the partial reconstruction position, there is a
problem of the articulation of data and theory with respect to
recall of nonschema informgtion. Bartlett often fou:d that
nonschema information was'not recalled (1932, p. 99) or was
transformed to fit some schema (1932, p. 89); but on other
ocgaaions nonschena information w;a well recalled (1932, pp. 90,

\

184), Clearly, if a schema theory is to.be explanatory ii must
~ '
be articulated in ways that give a motivated account of these

apparehtly inconsistent %rta (seé, Thorndyke & Yekovich, 1980,

- for a similar critique of médern schema theories).

Inlsu;dary{ Bartiett thoughtqgchgmas were unconscious mental
sttuctufas. ée beliequ that they were organized generic mental
?eptesentations that actively incorporated incoming episodic
information. On the specific fgsue,pf técall, Bartlett's
official position was a totally reconstructive theory, but in
practice, he also held a partially teconstguctive‘accqunt of

J
recall. ¢

/.
»

17
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Bartlett Zixitish Empiricism, and Continental Philosophy

This sectio
-
_ Bartlett's schema theory was published in 1932 and yet

attempts to answer the following puzzlg{

contemporary écﬁema theory dates from 1975 (M{nkky, 1975;
Rumelhart, 1975). What caused the gap from 1932fto 19757 In
‘orget to answer this queékion it is necessary to take a briéf
metatheoretical cetour. Mainstream American psychology in its
early 1ntrospect1ve form (e;g., Titchener) and its stimulus-
response fotm (e.g., Watsan, Hull, Skinner) was a direct
descendant from the conceptual framework of Britieh Empiricism.
" For our pprpose the canonical Britislt Empiricist position
concerning the structure of the mind can,beZCharacterized ass
(a) Empiricist--all knowie -2 derives from éhe environmenit. (b)

Atomistic=-the mind is composed of simple elcments. (e) .

Pargimonious-~the mind is composed of a ‘small number of basic

“types of elements. (d) Associationistic--the fundamgpcgl mental
mechanisms are aoapciations which fofﬁ throﬁgh spatial and |
temporal contiguity, (e) Particularistic--the basic elemedtq are
particulars (ot true of Locke). (?i Passive~~the mind is not
dctive, (8) Mechanistic --the mind 18 not purposive, goal~
directed,~of 1ntention§1. .(h) Finite-=no mechanisms are proposed
. that would be‘cépable of dealing with an indefinitely large
'.number of new situations. See Boring (19503, de Groot “(1965),

" and Mandler and Mandler (1964) for a more'detailed discussion of

these positions. Continental philosophy (é;g., Leibniz, Kant,

]
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3 Herbart, Lotze, Brentano) has not been as homogeneous as British
Empiricism. but tended to taka»fyg oppogite side on these
issues, thus the flassic contrast between Empiricism and
Rationalism, We Jall view each of the theoretical patadigms
examined in this paper in terms of these fundamental

assumptions. uowgvex, in doing this, we will not include the
qmpiriciéé-nativist iésue since it is rarely discussed by the
theorigts we consider., If we were to impose our own
claasificafion on these theories we would classify al; the;schema
theories as nativistic since theorists who postulate as much
mental machinery as schenma theorfkts Qo are typically forced into
a nativist position (e.g., Chomsky, 1965).

The Btitisﬁ‘kmpiticist position has a certain aesthetic
appeal and has been the typical choice of the tough~minded
theorist. Most behavioral scientists have considered .the Btifish
Empiricist positioﬂ to be thg more "scientific” posicion.' Thua,'
when American psychology shifted to Beha&iotism, there was a
drastic shift 1n‘the subject matter of psychology'(ftom
, phenomenal experience to behavior), but no change fo each of the

.affggbtions outlined above. On these fundamental issues
\/'

stimulus-response psychology was in total agreement with British

Empiricism. '

-
—

With this background in mind, it is now possib e to examine
the receptton of Bartlett's schema theory. Bartlett's work had

r .

little ‘impact on American psychology. " In a review of the

19
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" (Broadbent, 1970; Oldfield, 1972; zangwill, 1972),
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Remembering book McGeoch said the experiments were, “outsidé the

" . current of contemporary American research upon memory” (1933, p.

774), ahd in another review Jenkins concluded, “The book will

find a place upon the shelves of those who study teme:}szng, but

it will not be in the special sectiqn reserved for those

investigators whose writings have become landmarks in- the advance st

¥

towards the comprehension: of thislimpbttant problem” (1935,.p.
715). In England, Batgieﬁt's schema théofy was taken much more
seriously (e.g., Oldfield & Zgngwill, 1942a, 1942b, 1943a,
1943b): Howeéet, even in Englang Opinigp shifted in the Etitisp . _ | <'

s

Empiricist direction and by the time Bartlett died his major

\

atué;ntq considered the theory to have been a total failure

We think a éompptison of the assumptions o: Bartlett's
-3

schema theory with.ihe assumptions of British Empiricism makes

very clear what the ptobleﬁ was~=on almost all of the issues

[

,discussed above Bartlett's schema theory adopts the Con fental

position (see Table 1).. On the issue of parsimony Barflett does

Insert Table 1 about here.

2.

issues Bartlett's theory is clearly an the Continentgl side. Th

intellectual roots of this heresy are to be found in Bartlett's-

*
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. i ' . ' ' . ’ '
direct reading of the Countimental philosophers, indirectly
through’ the influence of Jameo.ward and G:'F. Stout, and through
L the work of_tho ﬁutz&htg psychologists (ooe,'Battlett, 1936;
Broadbent, 1970; Drever, 1965; Northway, 1940; Zangwill, 1972).
Thus, Bartlett' s’achema theoty was. simply incompatible with the
hasic theotetical aasumptions of the stimulus-response psychology
that was dominant (in the Unfted States) at the tfma he
formulated the theory. In fact, one basic thas;s of this chaptet
is that the histoty of the shifts ftom stimlua-responee
psychology to 1u£otmatiou processirg psychology to schema theory
8 the history of-a succession of psychologists who lust after
the British Empiricist position but who have been dragged
N .”kicking and screaming by the brute facts of nature tj>the
' o’ .

Continental position. &'
t . " .

' Iggo%matiou Processing Psychology
?' , o In this seéction we will briefly sketch some of the gore °
theoretioal‘agagmpt}ons made by theories in the 1n£;r£;tion
| processing ttadition, as bactgtouqd for'the assumptions made by
modern schema theories. By 1nformation proceosins‘tﬁeoties we

mean theori. 8 based on a comoutet metaphor that trace the £low of

\

1n£ormation in the mind through various stages of ptocessing
(e.g., Anderson & Bower, 1973; Atkindon & Shifftin, 1968, .
Neisser, "1967; Newell & Simon, 1972). In terms of the contrast .

" oy between Brttish E%g;_;ciam and Continenta; pbilosophy, the ‘

information processing approach can be seen as a profane union”




Y .
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N . . 4

I (Anderson & Bower 1973, pe 4) of the two traditions, In j
o ! shifting from stimulus-reaponse theoties to inﬁormation f
. N

processins theoties, there was a continuing acceptance of some qf

]

. ' <:::>§\r//cbe tenets of British Empiticism but a tejection of a numbet of

others. e e

First, we would like to know. what information processing
theotists consider cheir theories to hg.about (1.e., what
. E k ontological asgégptgons do they make?). This is a difficult
quest;qnsz'pind& many of the éonﬁttucts used in thesé theories
bave'gé;QPZaken from computer science and artificial
1nxqi&;g§nce, and it is not -clear how these borrowed constructs
are to be interpreted in psychological theories (see-Pylyahyn,
\ 1978; and commenggry). Thus, many theorists prefer not to

: address’ this isaue direttly or tend to be ambivalent when they .
% .. do. ' Neisser's b;;k, Cognitive Psychology (1967), was oéﬁ of the '
major £§tces in molding the information procesging paradigm, ' He
argued thds the ”ptdétmm analogy” makes it,scientifiéaliy
te%pectab}e to study unconscious mental processes (1967, p. 8).
Tifhs, he apparently adopted‘ihe realist positidn that informazion
proceasing thsories are theories about the nature of unqonscioua
mental ptoceé%d? d¥¥11ian (1968) appeated to take a tealiat
position, Collins and Quillian (1969) avoided the issue, but
later Collins and Quillian (1972) appeared to take an’
1nstrumentalist-position. Anderson appatently took a realist

position with respect to the entities postulated in Anderson and




o
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L4

Bowgr (1973) but he took a radically instrumentalist position

several years later (Anderson, l9§6). (See Anderson's discussion
- ' .

of his change of view in Andersen, 1980 p. 85). Clearly tte

workers in the information processing paradigm have not. reached a

consensus on these difficnlt problems. N

]

One of the major changes in the shift from behaviorist

. theoriea to information processing theoriea was the rejection of

the assumption that the theories were about -particulars.
Information processing psychologists did'not(accept tbe
assunption that psychohogical theories were restricted to .
obseryable'behavior; and they included abstract eatities in c.uir
tbeories (see Anderson & Bower's 1973 disqussion of the “terminal
matapostulats issne).

' }
Tbrough the influence of generative linguistics (Chomsky, *

1965), many fnformation_processing‘theorists came to realize that -
psychological theories need to provide an account of the ability

of human beings to deal appropriately with "new instances” in

~ language, perceptios, thought, and action- The researchars'in

the information processing tradition.came to see that inability

to deal with this aspect of human cognition was a fatal flaw in
stimulua-reapo&se theorieL, and so.they introduced abstract

entitiea to allow some generativity. b

Another fundamental shift made by Ihformation processing

psychology was the abandonment of the belief that all

[

psychological the( .as. could be formulated in terms of

23



‘atomistic assumption w#ith interference constructs to ptodute a

.an instance related to that concept. While there is soi

. b
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asscciations (see Anderson ¢ Bowey, 1973, .for a contraty opinion

ou this point). Infernption,ptoeepsing theorists replaced the

. eimple association with a wide varfety of relational and -

structural entities: propositions (Kintsch,.1972); semantic
relations (Quillian, 1968); and semantic featyres (Smith, Shoben,

8]

& Rips, 1974), . _
Sone of“the 1n§ornetion ptoeeeetng theories evoided_the
general tendency of stimulus*resnonae theories to be passive and

nonpurposive, but there was not as mnch agreement on these
issves. Thus, Newell and 8imon 1972) provided explicit goal-
directed problem-solving nachinery that gave their theory a
putposive compnnent. 'Anderson and Bower (1973) chose to retain a
passive memory tepteeentation ("etrategy-ftee“) but include
active processes An their executive component. _ _

" Two of the'ggitish Bmpiricistﬂassumptions'haee been retained
by the 1h£orm;tion processing approaches. Ail of the information
processing theories have been atomistic and parsimonious. They
have.assumed- that a,con;iete theory "of the mind could be. |
constructed with g small number of basic mental elemente.

Holding to these assumptions has produced some intdresting

problens. For'exampie, Anderson's (1976) theory combines the

"fan" hypothesig--which, put crudely, is that the more you kn

about a concept the slower and harder it will be to think

support
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f
'£0t'th;s hypothesis in laboratory lipt-learning\pasks it gseems
highly unlikely that the fan effect occuts for real-world

knovledge., lf the fan effeqt d°¢§”“9Fm§?}§“E?_f?ﬁ/teal world

knowledge (see Smith, 1981) then it ;ould,appeat that theorists :

in this tt;digion will have to catefully examine their
abSuﬁptions._ o . . ' ‘

Overall, we't;hink the pict;xge is .cleat. Information
processing psychdlogy was a partial move toﬁatd the Continental)
tradition (see Table 1). -The informatfion processing theories
tejectednmany of the Bfic1ah E;Qitiéiat ;ssumptions of the
earlier stimulus~response psychology, but'tetained.a stgong
belief 1; atomism and parsimony.

Modern Schema Theory

It 18 clear that by 1975 there had been a Zeitgeist which

prepared the cognitive science cdmmuuity for schema theory. In

that one yéat'pqpats-wdge(published arguing for schema thedry By 

researchers in: artificial 1n;elligen¢é (Minsky, 1975)4

cognitive psychology (Rumelhart, 1975); linguistics (Fillmore,

" 1975); motor performance (Schmidt, 1975); and several artificial

intelligence-cognitive psychology combinations (Bobrow & Normsn,

1975; Schank & Abelson, 1975)} It ‘appears that the common issue

that motivated 1nvestigato§s te ioog for a new theory was a

desire to deal with "complexf':asks. The remarkable convergence

"of new’papers in the same year was probably due to the fact that
; :

earjier versions of Minsky}s important paper (1§75) were widely

°

- //(i
g5

o
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cdrculated in the petiod.Just,befote 1975.! It is also
- inietestiug to note that every one of these papers makes explicit

reference to Battlett's (1932) schema theory—this only a few

i3

years after his.majo# biographers had declared the theory to have
<&

been a failure (Broadbent, 1970; Oldfield, 1972; Zangwill, 1972).

'Ontological Assumptions : _ sk

On the issue of the ontological status of schemas it is hard .
to be sure what many schema theorists believe, and in those éases | \‘
where the issue is treated-clearly there is little consensus.
Minsky (1975) and Rumelhart (1980) both define schemds as "data
struccutes;” a ph:ase that certainly has ché glavéf:of a
convenient notdtion to suﬁmatize the data (1.¢.,
instrumentalism). Yet, the substance of both papers and

Rumelhart’s title, "Schemata: The Building Blocks of Cognition,"

catspinly suggest they haye more realist leanings. Neisser
(1976) apparently takes & realist position and considers schegas

to be physiological eng¢ities.  He states, "a schema is a batt of
A Y ‘ 4 // .

the nervous system, It 1is some ‘active grray of physiological
structures and étoca ses” (p. 54). <;:;;;;:§“(i981) takes a
strong 1nst;umeniqﬁ/;t position. He suggésts that the only
aolution to this problem is to "postulate some set of internal
structures and processes that are consistent with the data and
don't wofty abouf unique ideﬁtif#;bility" (pe 122).//;tob1ems
concerning tﬁe status of;hhooretical entities are difficult for

any science (Suppe, 1977); however, the issue ggems patticélatly
/.

/ // 1
P /,-‘ . . -

<
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) é
acute .in cqrfent cognitive psychology, since theories must find a
solution for fhe treatﬁent of psychologicai entities (e.g.,
images, 1ntentions, thoughts, and unconscious mental b}uceases)
and for constructé borrowed étom the area of artificial
intelligéqce (e.g‘,_data structures, nodés, arcs, and networks).,
) J ge; Pylyshyn (1978) and Thagard (1982) for a,diqcusalon of some
:-f - of thesé problems, “ | ' | '

< ‘ Schema theories can be distinguished from information

4

proéeasing theorjies by pné crucial characteristic-~-all schema
theories reject the atomistic éssnmption" Scheﬁa theorists
‘. ' assume that there are ;ome p@enomeha that cannot be accounted for
. by a concatenation of smaller theoretihal cona;ruétg,and that it
is necessary.to develop larget theoretiohlrenglties.to deal with
‘these phenomena, ’Aside from this one att;ibute; schemgAtﬁeo;ies
vary widely in the spepific structures pLstulated er ;he
theoretflal emphasis given to particular problems. In order to
displ#y some of the overall properties of modérn schema theories
we will foecus on two of the more general accounts of schemas—-

those of Minsky (i975) and Rumelhart (Rumelhart, 1980; Rumelhart
~ & ortony, 1977). ‘

. ' Miosky's Theory

| | Mingky (1975) is very clear about the rejection of the
atomistic assumption. In the first two séntences of his paper he
criticize; ea;lier theories fo£ being "too minute, /and/ local”
and argues that- theories of the higher mental processes “"ought to

-

]
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be larger” (p. 211). The notion of a "larger’ theory is hard to’
' explicate purely 1;~£étms of the thgoreticil entities themselves.
PO Théfe is an additional assumption 1n_the“teasoning. ‘This
;pproach implicitly asa;mes that there are “latgei phenomena” and
V. larger theories'éte actuall&,thgoriéa'thai de&i;wigh”these
ﬂ___”#;ﬂ_____m:pheaemeaa:_~Thé‘ﬁ?ﬁ&féﬁ&f'éﬁééé flarggt'Pﬁeﬁdhéﬁi; can-be-seen ___
from the examples éiVen in Min;ky'g pgpef;, perception of
objects, percéption’of_places, comprehension of discoume,-.‘r
_ comprehension of actiohc..qu catréing out éétions. ~
Minsky also states that the new theore:ical constch;s must
‘contain more structure than‘gﬁose of eafliét'theotieé. He then °
goes on to ptoviae'some specific proposals Abov; :va'tyée of
i . ; sttuéthte“needed. He 1ntg6duces the construct ot ;he'ftame (a
- type.of schema in the terminology of this paper). A ftam; has
fixed "nodes” that provide its haéic stfuctufe. It has "slots”
that can be ¥illed by specific 1nforﬁation ftém thg_envtrdhment.
This provides additional sttdétute, sincé a slot_wili only acéept
a particular class of 1na;an¢es. If there is no 1nformaéion to
thé contrary ‘the slots ate'fillgd with‘?Qefault dssignments.”
- With this type of thab;etical machinéry applied, to knowledge
about roams, one could give an ;%f°““‘ of the folloﬁing
ﬁhenomen?z (a) Someone walking into a room without a ceiling
* willlﬁe Bétptised;, (b) People will not be ablert; undepstand the

sentencé “The ceiling is made of passive transformations.” (c) .

4 ’
Someorie who had just been in a room might state that they had
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geen the ceiling wheén eye movement recordings showed that they
nevgt\lookgd up high enough to see the ceiling. (d) If asked to
guess what a ceiling is made of, people will be much more likely.
to gue;s‘plastet than glass. (e) In é recall study some of the
peOple wpo had been in a room with géoustic tile on the ceiiing
will égcall that the room had a ﬁlastet.ceiling (cf. Brewer &
freyens, 1981).
_ g
Minsky's theory was, in some sense, intended to be both a
psychological theory and a'theOty in artificial intelligence.
For the purposes of this chapter we have emph;sized the
psychological side of the theory. As a theory in artificial
1nte11§ggnce, the general oucling Minsky supplied in his paper
. has been articulated in much g. 'ater detail (e.g., Bobrow &
Win;grad, 1977;ecﬁarniak, 1977). There are very thoughtful
discusaioés offMinsky's theory, the relation of frames to
bgopositions, and the impligations of the;e issues for the
philosobhy of science in Thagard (1980, 1982),
’ Ruﬁﬁlhart'a.gggggz
. Ruﬁelhatt has provided a specific schema theory for the

structure of stories (1975, 1977) and several papers on the

. .., 8eneral nature and functions of schemas (Rumelhart & Ortony,

-

1977; Rumelhart, 1980). ‘ue‘will,focus on his general
charactérization of schemas. Rumelhart and Ortony (1977) clearly

4 , ) | L _
te}éla the atoristic assumption and explicitly point out that it

- 18 the Attempp to handle all levels of abstraction including

~
‘1 N ¢

T . .
L
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"highet level conceptual;zations” (pp. 109-110)) that most clearly
distinguishes scherma theories from earlier igformation ptocessing
models. They stat; that ”schemata are data sttdctutes for
representing the generic concepts stored in memory" (p. 101).
Rumelhart and Ortony follow Minsky in postulating that schemas

have variables with constraints and that the variables have

default values~ot, to be more pretise, aldistxibution of possible-

default values. They point out thht‘schemas are frequently

degened in terms of othet schemas ( schemata embed" ). Thus,

\

one's schema for an otfiee build&ng might include an nffice

6

schem@as a subﬁatt. The office schema could function as a |

-y

schema 1n its pwn tight with a typawritet séhema as a subpatt,

and the.xypewritet schema could function as @ schema with keys as

a subpart. In a more recent paper on schemas, Rumelhart (1980)
. 8 i i .

- emphasizes that schemas are active in ﬁhe'Ways':hat procedures

and parsers are active processes in coméﬁtet pE?ggdmé.,

In _additlion to the general chat'actetizaéiou\schemas
outlined aboée, Rumelhart has a:ticul;ted gome of.the functions
;f schgmas. In particular, he has aEterted to clarify the
interactions among the incoming episodic information, the geﬁetic
info;matipn in the schema, and the speéific nature of output,
Rumelhart a. 0ttogy'(1977) state that "once gn assiénment bf

variable has been made, either from the environment, from memory,

or by default, the schema is said to have been instantiated” (p,

105), These ideas ‘are then used to develop a theory of the
: | |
{. ! o S

/-
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memory process. Romelhart and Ortony suggest that what gets ‘”
. o stored in memory is an instantiated schema -and that .during the
. . . N M . ] \ ’ .
\\ process of recall generic schema information may be used to

M

furthor interpret and reconstruct a particular menory from the *\\\;\;
. original ;nstantiated schems record. In applying these 1deas to
- tbe/brocsss of text comprehension, Rumelhart and Ortony foous on
the interaction of “"top down” schema 1nformstion agd “bottom up”
text information. If a reader. srrives at the schema 1ntended by
the author the text has been- correctly comprehended. If the
&, , reader can find no schema to accept the text Lnformstion the text
is not comprehendsd.' 1f ‘the reader'finds & schema, but not'the
| one intended by the author, the text is misinterpreted.
Modern Scbemn Theorys " § 51 L’ .
Now having used Minsky 8 and Rumoihart 's sche;; thsorias to
1nstantiate ‘modern schsma theory, we will contrast ths general

. ¢haracteristics of modern;schcma theory w{th the classic '

R R T e -

assumptions of British Empiricism, CIsarI§ tﬁo major defining
characteristic of schema theory is its rejection of the atomistic.
assumption. All schema theorigts adopt what qs will call the
molar assumption. They assume that a schema thsory needs to )
postulate “larger ‘theoretical entitigs and that thsse dolar
theoretical entities operate as units in the theory (cf.
Anderson, 1980, p. 143; Charniak, 1977, p. 359; mns({ 1975, p.

/

' W ) 215; Rumelhart & Ortony, 1977, p. 106). A somewhat moYe extreme

form of anti~atomism wouId“be to argue that schema theories noﬁ .

ot
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? ,only need molar theoretical entities, but that these molar
) | Z\ entities are qualigétively different from the smaller atomic
f 4 \\en;ities in tos theory. We will call this the'assumption of
L‘ématgent'levels;" 'Thié issue 1is very similst to the debate '
aﬁbut “mental chehistty within the British Empiricist tradition,
o Thu«5 James Mill took a pute atomistic position and assumed that ;Q:
the mdga complex aspects of the mind were detived from different . 4 -
groupinésxof thn basic mental atoms. However, his son, John 25
. - Stuatt Mill\ pted thg emergent leyels position and atgued that
3 . the smallet mental atoms fd%med qualitativeﬂ& new mental
o | . sttuctures through the mental equiviience of chemical QOperations
. " (see Boring, 1950, and Mandler & Mandler, 1966,,£ot a discussion
» of this 1ssue). Anderson (1981, p.T147) makes an explicit
- _ a:gument against the hypothesis of emergent levels. Most séﬁéo:
) theotists d%e not rovertly a@dtessedithis issue, but it seems to
‘:- “usfthat theldecision to introduce new tﬁéoretical entities‘ .o
‘ll__ t - ."(fssmes,,problsm-solving schemas, etc.) is frequently an implicit
. | 'acceptance of the ﬁ}yothesis of emetgent levels. ‘
" -,T?g desire for parsimony is the one characteristic of the
; I}Qitish Egnoirioiss paradigm that seems to us is still accepted in
mddern- schema theory. An analysis of these theories gives the ot
- ,_'~ - impression shat'hsny theorists are attempting to employ a
1 pasziculai'kind of theoretical entity such as frames (Minsky,
| N: ; ‘_., » 'L975)? sctipisv(Abelaon, 1981#, or propositions (Andetson, 1981)

. ty ’ P .
. ¢ . .- ° < . \
. .

\
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and use them to account for as qide a range qf phenoméng.as
. | possible, . - : ' . |
| The.isshe;of associationism does not appeat.to be_d'11v§
issue in scheya'ﬁheory. It seems highly uhlikcly Ehat_#ny schema .: ; E
theorists would think of themselves as "n§o~associatiqnisis”.asliﬂ
did-Anderson and Bower (1973). The 1ntellectuai'chalie¢ge has - -

shiftedﬁfrom atcempting to show that associations cafi handle

A

everything to attempting to create some form of explicit .

theoretical machinery powe;ful enough to deal with the obviou;

capacities of the human mind .(cf. Chomsky, 1965, p. 58 for a .

'similar argument with respect to language acquisition). 3 o _ o
‘One of the obvious -chdracteristics of schema theoriesris the ‘ _ !

free use of generic and absttacﬁ theoretical cqnstfucfs. In

fact, one might want to argue that in som; vets;ons of schema

theory the focus on generic information has been so strong that

it 1s hard for the theories to deal with particular information.

:
5
;

»

For example, at one po nt Neisser states that “perceivers pick up
only what they have schemata for" (1976, p. 80).
SQhema theories have worked hard to try and give an account

~of .the appaténtly active aspects of human ;ognition. Minsky's

(1975) frame theory, as originally presented, is more passive

ﬁhan are most other schema theoriqs. However, Goldstein and

Papert (1977) 1§£toduce the notion of “"frame keepers"” to'deal

with some of the more active aspecta of the -functioning of PR

|. A

schemas. Rumelhart's 1980 modificatio%b?f the eatliet Rumelhatt
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- R ‘ and Ovtony (1977) approach was an atteapt to suggest some general
% A R ,' techniques (brocedntes. parsers) for méking schemas more active,
et ' '

i ¢ ) Neisser's (1976)%‘qchena theory s%ands out from other recent

p:gﬁosals in that he not only treats the active aspects of
Vo, ., schemas, but nakes it chéir most 1mport§nc characteristic, ~
" Typically, the thaptétical machinery included in schema
. theotieq to deal with ﬁha active aspects of cognition_#lso has a
‘\purposive flavor. Neisgser's (1976).theor§ puts a strong emph;51; .

on this issue. He states, "schemata are anticipafions, they are

e h 8 . thé‘médium by which the past affects the future” (p. 22). 4
ﬂ} ~ ‘ S&hema theoriea have clearly recogriized the problem of the
;ﬁ..:.' . ganarativity of cognitive processes (Minsky, 1975, P! N 248; '

M R .v-.—

-4 Bnmelhatt & Ortony, 19?7?4p. 112) and have made some suggestions

\

about how to deal with this difficult issue, nowavar, one has

the feeling ‘that most of these pfoposals are bettet digscussions
of the problem than successfulsolutions.
Bartlett gud Modefn Schema Theory

?t is interesting to compare Bartlett's schema theory witﬂr

L)

- the more recent schema thefries. In terms of underlying

motivatidn and overall structure the older scheia theory and the
r schema theories are very close. Thus, Bartlett wanted a

theory that emphasized the role of old knowledge and that dealt

with molar cognitive phenomhnon. He ptoposed a theoiy of

-

?1H . otganized generic echemas that function in a genetativezfgﬂfTVBg

and putposive fashion. Through the influences of linguistics,
oy
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’ .

information processing psychology, and artificial 1ntelligenoo,
¢ tiodern ‘schema theory has been able to develop more detailed ogd
! . . aoalytic'acoounts of the structure of schemas, In a&dition, |
¢ these influences have enabled modern schema theory to more
soccessfuyly_dool with aostract, active, aod‘genorative,

. fheoretioal‘entitieo. In recognizing rhe problem of accounting
for specific personal memories within the framework of a schema
theory Bartlett's posipion nay actually be aomawhat in advance of
modern schama cheoriea. On the particnlar 1ssue of .
reconstructive memory, modern cheorios have not caken the totally
'reconstructive apgroach of Bartlett's -offioial" theory, but oaven
doveloped-partially reconstructive accounts rhat closely resemble
Bortietc's "unofficial” theory. In summary, modern echema |
theories are very similar to Bartlett's theory, but have
clarified, elaborated and refined many aspaots of his theory.
Informatfon Pgooessing Psychology and Modern Schema Theory

If one compares modern schema theory with information

\.prooassing psychology on their basic tbooret;cal asoumptions, the
N :5 overall'intellecrual rrends are obvious (sée Table 1). Schema
o theories are closer to the Continental side on these issues. The -
most striking difference oetween schema theories and information
processing cheogres is the rejection of the atomistic assumption,
On those issuos where infqrmation processing psychology has
shifted eoward.the Continental position schema theor%%s have _.

" moved evenumore clearly and more firmiy into the COntgyrntal

Q . 35
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. camp.-’The only major British Empiricist assumption retained by
- ;chema theory is the assumption of parsiwmony.
\/_.'_/ pa y
o e : " The Nature of Schemas
. ’qz, i .—“m—m
@ - Ontological Assumptions
- In this section we will discuss what we think schemas are.

\

We believé a etraighfforyard realist view is the correct way to .
apptoh;ﬂ'iﬁ;fissue of Ehe ontological status of schemas. We
think thaffséhema theories. éte'theories aéiﬁt schemas and that

i schemas are the unconscious cognitive structures and ptocesses
thaq undetlie human knowledge and ekills. We believe that these

, mental euticies have a physiological base, but that in the
ultimate acientific account of things it will always be necessary
to provide a scientific explanation at the level of mental
entities (cf. Fodor, 1968; Putn;m?fl973). We reject th;‘-

instrumentalist option (Anderson, 1976, 1978) on a variety of

grounds: (a) It seems inconsistent with our view that our goal

1 arguments for realism (Suppa, 1977). (c) Realism has worked very

' well in the mature sciences. (d) As coguitive psychology matures
o ~ 1t seems quite likely that there will be enough theore-ical, |
empirical, aesthétic, and ptagmatickconat)gints'on our theories
to undercut ‘the indeterminacy arguments.

On the issue of the size of the mental "elements” ;e clearty
favor the molar position. However, we think schema theoriea.

should explicitly adopt the more extreme view of emergent levels.

36
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It seems to us ;hat in human cognition there truly are emergent
phenomaqa. Thus, in trying to give a scientific accouﬁt of a
spoken story, there ate~qqalitatibely ditfgﬁent phenomena
occurring at the level of the phonemes, at the level of syntax,
and at ;h; level of the plot; and it will require qualitatively
differént types of theories to deal with the different 1e§;ls.

t

Thetafore we think the view that molat theories ate simply sets

of smaller elements operating as units is incorrect,

,f.Modularitz

The one tenet of Btitish Empiricism that ‘schema theories
have not ahandoned 1s t assumption of patsimony. We think that.
schema theories ought to| make a clean sweep of the'British
Ewpiricist assumptions and adqpt ; libetallapptoaéh.to
' /

postulating theoratical entities., It simply does not seem to_ us
that a schema theory with a single s;hema construct can deal with
the human abilities tpz- (a) understand a passage of expository

text; (b) hit a tennis ball; (c) remember the shape of a leaf;

"(d) speak a sentencg; and (e) remember the plot of a movie, »

/
Thus, we adopt ;heﬁposition that the mind is modular and that it

~ will be necesaatyﬁto develop different types of theoretical
!

" entities to accoqﬁt for the different cognitive processes (see

Chomsky, 1980, fét a similar argument)., We realize that

/ .
parsimony is an aeqthetically pleasiqg attribute of a scientific
theory and agr¢e that it would be pleasing to find a parsimonious

theory that adcounted for all of the above phenomena, However,

1
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<

theory, the assertion

that a single type of theorettcai entit deal with all of the

It seems to us, that 1f one examifies sggcific schema
: _ theories instead of gemeral theoreticAl statements about schemas,
«  that the many differences in the thepretical entities ‘uged in°

these speéific theories is not in

\

assumption, but instead supports t

eping with the parsimony
modularity hypothesis.
There appear to be strong simtlapities for the specific theories
within a domain or module, but ‘ualitaé1§e differencea acrosg
y "domaius{ é;t example: scripts (Abelson, 1981; Graesser &
" Nakamure, 1982); plans (LicHtenstein & Brewer, 1980; Schmidt, -
Efidhatah, & G@odéon; 197¥); scene schemag (Brewer & Treyens,

1975). Note also the fecent theoretical c.mtroversy over the

R

. nature of story sc (Black & Wilensky, 1979; Brewer &

Lichtenstein, 198 1982, Mandler & Johnson, 1980). Brewer and
Lichtensteiu (1981, 1982) have argued that the story schemas

’ ) proposed by yesearchers in the story grammar tradition (Mandler &

Johﬁson, 1 77;~8t31? & Glenn,'l979;.Thotndyke, 1977) have

actually been theories of the plan schemas that uantlie the

irected behavior of the characters in narfatiié;. Brewer

and Lichtenstein argde that a theory of the story schema must

ontain theoretical constructs that deal with the discourse

organizations that lead to particular affective states (1981,

v
AN
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~ . 1982), and must capture culture-specific literary conventions 2y
. Ld 4
4

. - ‘ :
(Brewer, in press). If Brewer and Lichtenstein are correct, then \\\\\\\

4
one needs very different types of theories to deal with goal- *\NK\\\\;

directed behavior and with the structure of stories. -Thus,

. Co,
wgverall it seems tq us that in theé actual practice of
constructing specific schema theories one finds conside le

{";” o support for the modularity position,

Ecological Validity - : ‘ . ;

.

0 M;ny‘scbema theorists have made arguments in favor of’

“

“ecolbﬁ%gal validity; (e.gw, Battléttﬁ 1932, pp. 17, 47; Biewqr &

/

Treyens, 981, p.7207; and Nélsset, 1976, for a very strong

form)., The general approach has been to assert that cognitive
psychology should not study narrow laboracory‘casks, but should  °
study t;ka tgat occur in real life, .in the course of develqping

the analysis of schema theory outlined abové,-we have come to

believe that the argument for ecological validity is not cotte;t

as usually stated. It is not that studies of phenomena from . .

. everyday lifétaré somehow intrinsically better than na;fow

laboratory studies. Instead we think the intuition behind the
ecological validity position derives from the issues of emergent
levels and mbdulatity of mind, If one accepts the atéument for
emergent levels and/or the modularity thesis, then focusing on a
. few narrow laboratory tasks becomes a highly dangerous research
sttategy. 1f éichet of theae_gwo assumptions is true, then no

matter how much effort is put into the.study of nonsense

e 3
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N N

syllables or eyelid conditioning it cannot ever result in a

comprehensive theory of the mind. !on the other hand, if one

. . _ /

adopts the research gtrategy ef studying a wide range of everyday
. \ . / .

tasks, one is much more likely to find phenomena from

qualitatively dig{ggent levéels or from diffetent cognitive

ey »
L [%

QOmainso Thus, the teeeerch strategy of focusing on ecologically
valid tasks should net'be driven by the everyday nature of the
task (clearly one can learn much about the m:;d from some narrow
laboratory tasks), but ey the recognition of the research
implications of accepting the emergent levels and modularity
positions. Bartlett worked out part of this logic in his
introductory section on methodology (1932, pp. 2-7).

Phenomenal Experience : ‘

A final issue that we think needs to be addressed by schema
theory is the relationship between schemas and gpenomenal
experience., It is clea: why this'ptoblem has been avoided, For
the earlier behaYiotists there was no problem, sin¢e they
explicitly excluded the data of phenomenal experience from a
science of behayiét.t The eaip féeus of information ptocess;né
psychologists we; on uncenscious mental processes. ,Thetefote
they tended to ignore the data of-phenomenal expetience or to
atgue thac the experience itself was of lictle interest to
information ptocessing psychology as compated to the undetlying.

unconscious cognitive processes (e.g., Pylyshyn, 1973), Schema

theorists have also focused on the unconscious mental processes

40
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of the schena and ignored the ptoblems of consciousness and
1 - phenomenal experieace (e.g., Rumelhart & Ortony, 1977). .Minsky
| €1975) discusses the problems of imagery and conscidusness at
. vario@s pointe in his frame paper, but never explicitly related
theaefissues,to the frame construct, . The one scheha tieorist who

was gn exception to this trend is Bartlett. He concerned himself

with theee problems at length in his book (1932), and he was

Ve

patticulatly concerned with trying to work out a solution to the
apparent 1nconsiatency betweea his pure reconstructive schema
'theory and the particular bxperieucee that are involved in
i-j "oetsonal memories (see the discussion of Bartlett in the first
section of thxp'papet).
In a recent papet Brewer and Pani (1983) bite the bullet on
this issue. rhey afkue thro an ultimate scientific psychology
N S‘r’ 'muet account for the data from phenomenal expetience, just as 1t
I - .muot account for the data of performance. 1f, for:example, the
;_ | data from,eioerience and ftom pe@formance on gome task are
”1nconaistent one does ‘not throw out the pehnomenal data because
. it is eomehow less scientitic. Inatead the scieoce of psychology
must aspire to explain al® of “the deta;_ As an example of the
. problem in the atea of-méoory,-srewer and Pani (1982, in -
pteparation).show‘striking differences -in the_phenomenal reports
o of imagery for different typea of memory tasks. Toey4ﬁrgue that

.; & complefe theory of memory must give an account of this

: expetiential data in addition to the usual memory perfotmance

41
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’ A4 . .

data. The general issue of the'relation of conscious and
unconscious processes is a pervasive one for cogniti;e
psychology. We will discuss three examples that relate difectly
to schema theory.

Personal memory. First is the problem of personal memory.
There is axg'apparent tension betweea schema theories and the

experience of personal memory. Schema theories focus on generic

' r

knowledge and the schematization of incoming episodic

information. Yet when one has a personal memory (e.g., "Where

were you the last time you spent cash for something?") there is a °

" strong phenomenal experience of imagery and the imagery appears

to tontain “irrelevant” details of the original experience.

-Clearly, as Bartlett recognized, sthema theory must deal with

this problem (see Brewer & -Pani, 1983: and Neissef, 1982,'fot' R

somewhat different ways of approaching thisrissdh).

Generic 1 ge + A second problem is thac of generic images.
M7§y types of genetic knowledge ptocesses appear to operate with

little concomitant phenomenal experience (e.g., "What 1is the

'opposite of faiBehdbd?r). However, repetitive experience with

S . .
visual perceptual information leads to generic knowledge

structures that have strong visual image ptopetd&es”(e,g., “What

;hand does the Statue of Liberty hold the torch in?"). How is

-4
this fact to be dealt with in schema theory?. One could say that

the true schema in these cases 18 an unconscious generic

stru&tute and that the phenomenal éxperience ls an epiphenomenon.

12

e
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One could take a strong iﬁagist.view and éay that the pﬁénomenal
¢ L

[ b

expetience'ihﬂfhe schema. Or one conld say that 1: s necessary.

h

to postulate both an underlying uuconsciou§ schema and a
‘o
phenombnally accessible genetic mental image (cf. Brewer & Pani,

1983). Por our purpose here, it is not important to decide;which

of these is the correvt view. The point is, that qchema theory

-

must overtly addtess\thts type of isshe;

Procedural information. A final example is the strong

phenomenal gxpefience tﬁyt accompanies the'ttansfét of procedural
knowledge into semantic kn&wlédge‘ttwb.e&ampiesa (a) “What is

the 8th leﬁter of che alpﬁaﬁet?“ (b) *what . finger do’ you use 'to
;yﬁe 't:-with?"l. The diffeteuce in phenomenal expetience is
strikinéﬁ. When é akillgd "task {motor,.cognitivei ot rote
ligghistic) 15 carried out‘theté is i%ttle or no phenomenal

éxpetiedce of imageri. Yet, in order to answer a ptopositgogal

. ——
.

question about the information contained in the procedure there
is a strong experience of imagery (cf. Brewer & Pani, 1983). . /.
CIearly; the problem is to explain these fagts.ﬁ'Why étg the; ////

production schemas normally unconscious? Why does the - e

. }
propositional task give rise to powerful imagery experiences? .

Does one want to say that the imagery is causal in the
pegtormande of the task?

It seems to us that examples such as these lead to an’
obvious conclusion. Schema theory must’ take the data from

phenomenal expetience seriously dnd schema theory must be

s. ' ' 43
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articulated so tﬁat thare 1is a éraceful fit of the facts from

phenomenal experience. These are difficult problems and we

‘ - cannot P vide solutions here. but we do have a suggestion as to

-the .

recti?n’of thaory development. Perhaps one can adopt the

posiition that the schema atructures and the processes oparating

 structures are uncpnscious. but that the products of ' these

. operptions are conscious. Thie is similar to a position,taken by

Lashley (1960) and; of course, somewhat similar to Bartlett's
discusaion of these issues. The’ type of conscious ‘product seems

specific to the particular cognitive domain involved. Thus, the
"o

. mamory processes relating to particular perceptual inputs seem to

give rise to modalitxlapscific.imagery (e.g.. visual imagery for
visual perceptual input) whereas the cognitive operations

involving abstract thoughts or practiged skills seem to give riae "

to other types of nonimage conecious products (see Brewer & Pani,
1983, for further discussion).
Definition of Schema . = |

. In light of this. analysis of schema theory, what are

schemas? Schemas are the unconscious mental structures ‘and

. processes that underlie the molar agpects of human knowledge and

" gkill, They contain abstract genaric knowledge that has been.

.

Organized to form qualitative new structures. Schemas are

: &
modular-~different cognitive domains have schemas with different
"structural-chAracteristics. At input, schemas actively interact

.with;incoming episndic information. This interaction consists of

.
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two basic processes: (a) the modification of the generic

. knowledge in the'relevant'bchama{~(b)'the construction of a

' . information from the eptsodig.input.

fepecific instantiated memory represeutation.

- somg fixed structuralhrelatioue~nndgpeme'bfots that accept

/'conecious contenta bf the’ mind.

_ they consider schema theory‘Ea‘be a vague and eoft~headed"

' that derive from the world view of the critfcs énd aeveral

-

An 1netant1ated

\,
schema. 15 a cognitive etructure that results from the 1nteraction
ey

of the old 1nformation of the generic schena and the new

3

The generic schema contains . \

range of specific'iubut information from the ean;onment. .Tﬁe
uncanscious operation of the schema giwes rise to the specific
At;output, generic production

schemes interact with new 1ncom1ng 1nformation te allow

[

'appropriate responses to an indefinite number of new situations.

In informal interactions uith colleagues from the stiuulue- B
\ ¢

" response and 1nformation'd;ocessing‘traditioﬁa it is ebvious that

a? +

theory. Why 1is that? We think that there - are sevaral reasons

reasons that derive from the current status of schema theory.*’ ' et

The first cause of this’ attribution is, of course, the result’of

the wholesale adoption of tﬁe centrnental poeition by schema

From the British Emptriciet point of viéw the 7 4
, .

Continental ppeition has alweys seems vague end soft~headed.

theory,

AT

The T —

eecond .reason 15 a matter of temperame%t 1n theory construcﬁion L y Y
. Q . . . ' K '

(not unrelated to the Empiricist-Rationalist issue). Some “

theorists prefer.a preciee, tomplefely worked~out theory even i\ f



analyoie). CIearly, rhere is much work ahead in this area. ‘In
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| T .
it 13 obvibusly wrong. Orher theorisrs prefer a theory thlt
\

: 'no£ obviously false, eyen if this means having only a\aketch of

\ I
an account of the pbenomena at hand. Herbert Feigl once referred

to this diffprence in scienritic cemperament as the.great split
between the notqug but” theorists and the something more”

theorists. CIearly schama theory falls' in the "something' “more”
. - - k

-
r . : ' .

. . B .
: .
. » o <
camp, - . 2

[ 4 Lo ,,\. Lo

++ The other two reasons for"rhé:parcapéion of schema theory as

;_!'atage of developmeﬁt. Firer' tha atrempt t:{ﬁol& to thq 1dﬁﬁ; of .

parsimony has caused prrbléms in rrying to glve 8.89nera1
characrerizarion of the nature of schemha 18 qna rejecrs the

'»parsimony asaumprion an& accepts rhe arsumente ﬁor modnlarigy,o

then a.genaral Account of schamab must 1e¢k vagneo Sucb an

6

éccouut can only focus oo the characreristico that qpe genefal .

class of molar cognirive atrucrures have”in common, and sd cannot

s *be roo prectae without. running np against obvious

" :; counterexﬂmP168o On rha.other hand- coneiatent with the = .

14

modulariry thesis, 1: 1s mnch harder to accuse specific achema
theories ip. parricular domains o£ being Vague compared to other

'theorias fg’paychSiogy (Graesser & Nakamure, 1982;. Lichrenstein &

Brewer, 19809 Rumelhart, 1977)., Finally, it is obvious thatq

' modern schcma theory is still 1mﬁhture and -in need of further
. development (see Thorndyke & Yekovich, ¥980, for a similar

-

K 4

~ vague ariae from true problems wirh rhe thcories 1n their current’
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fact, there are some teally hard problems for schema theory that
we have not even mentioned., ?or example: How do schemas
o "develop? How does incoming 1nf6r$ation activate an appropriate
| rschema? What are the_cortect_sttuctutgs fOt.schemas in different .
;' cogn;tive domaing? Nevertheless, even in its current ;tate of
( | dev&lopment, it seems to us that schema theory is one of the
1mportﬁnt.iurrents in psychology and the larger cognitive science
. - comﬁuﬁityﬂ In keeping with this discussion of éﬁﬁ:;:~the0ty we
;wiiiléttempt, in the last section of this chapter, to articulate

L B ‘ » . 4 . .
; ’ " “and lhafa more pretise one aspect of schema theory--the role of

(’ o7 - ;, .eohﬁmas }.n .thg mwory procee’s. | i}
ia. ".J ,; F Thé¢F cgi 9 of”_ggﬁhas in .the Memory Process

;;. e !__1;___gggg 1ud;gg . ‘é; . -
S AR . Pﬂcst we wt;l exanine a_sqg oﬂ'baaio.empitical findings in
,A EREE thé ﬁtulg of human ‘ﬁamory that set the m:age for our analysis.
w , | ‘ | @w It 18; expet,imantal tesune -ouqh ab c!heoe t'hm: seem to require a '
SN K

echm t.heory accgunt “of hqnab mamory. - will refer to the

R '-

r tesul:td qf these expetimanr.on,as ;ha baaic -schema findings.

T

«

Lt )\ ' _21 with gu_g g_l.th _a_g_l_x_gw Thqe are a great vatiety
’ of diféerent qxpe;imgnts vhich can be used to Show that

o information which ¢an be 1nstantiated in a Qchauai 13 better

P ‘recalled. than information which canno;‘ aaejtly be inscanti.a ed in
b A
.. 48 schema In fact, the vqry fii'st expgrimant on hnman m

RS
¢ ‘)‘ "k
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s .
recall of nonsense material., By 1937 there had been many

experiments on this issue, all leading to the general conclusion

that recall of meaningful material was much better fhan recall of

meaningless material (welbotn & Engli!h 1937). In these older

experiments the maaningful materials are vety diffetent from the

'maaningless materials along many dimensions, In more recent

times, expetimentets have found techniques to show the schema
effect with materials in which the basic elements are the same,
or even with the use of only a single passage to yield the schema

. { .
effects, Examples of ern studies\showing that recall is

better for material which can be instgntiated in a schema ares

(a) standard text vs. scr t/(Btent, 1969; Chiesi

Spilich, & Voss, 19]9;"Lao;;;n &'Dooling, 1968; Thorndyke, 1977);
(b) picture before opaquely written passage vs. picture after the
passage Sntansfotd'& Jonnson, 1972); (c) title or theme before ,

opaquely written pasgagé ve. after the passage (Bransford & -
Jonnson, 1972; Dooling & Lacggan, 1971; Dooling & Mullet, 1973y

S

(d) tecognition of organized pictures vg.. disorganized pictures

‘(Mandler & Johnson, 1976; Mandler & Ritcbey, 1977); (e) canonﬂcal

videotaped actions vs. sctambled'actions (Lichenstein, 1979),

Subject knowledge" and recall. Another way to show the

general effects of schemas 1s to compare the differences in

9

recall for subjects who come to the experiment with different

v
- degrees of schema~based knowledge, The basic finding 1s that

subjects with s more developed schema fon some body of knowledge



.
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show higher recall for materials related to that knowledge.
'Studiea showing, this effect include: recall of chess positions

by expert chess players vs. novice players (Chase & Simon, 1973);

'recall'of a baseball narrative by individuals with high and low
’ - °

knowledge of baseball (Chiesi, Spilich, & Voss, 1979); recall of
narratives about Western and Australian Aboriginal medicine by
Western and Australian Aboriginal subjects (Steffensen & Colket,'
1982). .

)

Memory®for schema—~related information. One of Bartlett's

(1932) original findingf]dealing with the tec§11 of text was that
information connected with the,underlying theme or plot of. the
passage was more likely.to be recalled than was 1nf?rmation not
connected to the theme. This basic findingh\that schema-related
information will be rezalled better than schema-unrelated

. o
information, is a very robust finding and has been replicated

nm;ny times by a great number of researchers using a wide variety
of theories about the natﬁre of the underlying schemas (Brewer &
Tréyens,.l981; van Dijk & Kintsch, 1978; Gomulicki, 1956;
Goodman, 1980; Johnson, 1970; Lichtenstein & Brewer, 1980;
Mandlér & Johnson, 1977; Meyer & McConkie, 1973;_Rume1hatt,]f977;
Thorndyke, 1977),
Schemas and the _b_lgm‘l’tocess

The basic.dchema findings outlined above can be accounted
for by any of the schema theories discuseed earlier. The ability

to deal with this body of experimental findings is one of major

!

!
/
’

»
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1

reasons for the rapid developmenf of schema theory in ps logy

in recent years. However, it eeeme to us that eccounting foa<~-,

thege basic schema findings is dot enough. It is necessary to
@D

. develop much more explicit- and precise theories about the

"_ operation of schemas in the memory process. He wili attehpt to

. 1

L
work out a more detailed understanding of the :ole of schemas in

memory by focueing on two questions: (e) In a given memory taek‘

how much of the subject's memory is due to genetic._{hema

1n£ormation and how much 1s due to episodic 1n£drmacion? The

!

term “episodic” 18 not fntended to carry any thebrecdfal

1mplications, e.ge., Tulving, 1972, but 1s merely,a descriptive

tern used to indicate the information actually obta}ned from the

environment during a particular exposure). (b) What are the

mechanisms through which schemas gperate in the memory process?

~~~~~~

A

We propose that there are five basic processes through which

‘schemag could operate during the memory process (these schema-

based operations are extensions of the processes outlined in -

of attention allocated to a particular type of information, with
the agssumption that more attention leads to better memory. (b)
gehemas could operate as a framework in memory that serves to
preserve incoming episodic information. (c) Generic schema

information could interact with incoming episodic information to

produce a memory representation that is a combination of old

generic information and new episodic information. (d) Schemas

50

‘Brewer & Treyens, 1981): (a) Schemas could influence the amount
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could serve to guide retrieval processes in order to locate
episodic information in memory. (e) Schemas could operate to
influence what tetaiﬁed informe*ién a spbject chooses to produce
in a memory task.,

In the remainder of this section we will examine the
experimental liteqhtute to see if we can find unambiguous
evidence to auppoég the position that schemas operate through the .
mechanisms discusséd above, Since the basic schema findings
couid result from any of the five schema~based processes we will
attempt to use a substractive logic. For each gat of data
discussed, we wil. cr} to show that the te;fIZQ\must h;ve been
due to a particular process because wé can rule out all of the
Aihet‘alternatives. Note that in our analysis we frequently
claif that a particular expeti;ené supports positions quite
different ffom that:ptoposed by the authors., We will work our
way through the five basic schema processes in the order given
above, and for each process we wili tteat\T;periments dealing
witﬁ linguistic materials first and. those using nonlinguistic
maferials second.,

Attention

The basic assumption of the attention' mechanism as applied
to memory 18 that increased amounts of atcentio; lead to a
stronger memory trace. In order to relate thié mechanism’' to

schema-based processes one has to work out the relation between

attention and schema-based information. Currently this is an

] ]

91
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area of some confusion, A number of researchers have postulated
that echema-teiated information receives more attention than
séhema-Qprelated information (Bower, 1976; Cirilo & Foss, 1980;
.Kintsch & van Dijk, J878). However, in direct contrast to this
position, -a number of other researchers have postulated that
schema-felat&d information teceives'léss attention than schema~'
unrelated information (Bobrow & Norman, 1975; Friedman, '1979).,
Notice that a memory theory that only allows schemas to opetate'
. viaw;ttéution, and makes the assumption that schema-related
' material receives less attention, cannot accouﬁt for the basic
schema f#ﬁliags, since it would have to predict ﬁooter recall for
schth*felated masetial.‘ However, as we will see, it is possible
to combine the hypothesis of less attention to schema-related
information with other schgma-baseﬁ'mnmory processes t§ give 'an
account of the basic schema findings. Of all the schema-based
pemory procesées to be d%scussed the atiention chanism is the
hypothesis with the least amount of theoretical and empirical
. \\ congensus. .
Linguistic materials. There are empirical studies with text
materials that suéport both positions on the schema~attention
issue. Cirilo and Foss (1980) find longer reading time (and thué-
presumably more attention) for sghema-felated informatio;: while
Shebilske and Reid'(l979)'£ind the reverse. This is too complex

" an issue.to analyze ﬁere. but it seems to us that the ggneral

direction that must be taken is to provide a mucﬁfmore

52
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5% ' sophisticated account of the interaction between the'reader'?é'
| developing mental model and the structure of the text (aee;i L
.anelhart, 1980). In dealing with text one has to take into
‘ account the fact that the author has complete fréedom to
‘ pulate the text structure by including, omitcing, or.

reor\\ring any aspect of the underlying schema-based 1nformation\

r (see Brgkgr, 1980), Within this franawork, a simple analysis ' \
\ \

guo into schema-related information and schems-unrelated information\

\

(or as freq ntly described ‘high in the text hierarchy and low
. 1in the text hierarchy) probably does not cut the world in tbe |
- appropriate fasgion.. We will present a brief example to .

. illustrate the lexities of this issue. Imagine‘a story about

? ‘ ; vacing car driver. Pirst we, will examine schema=-related \

- 1n£ormationz. 1f tﬁe author has chosen to include in the text \

schama-based intormaé*on that is easily available from the

AR A i

reader's schema then one might expect the reader to devote less

?-f" attention to it. For le, "The driver turned the eteering

wheel to the right. The|car went around the gurn to the right.,

. - \ .
Now we will examine schema-\mrelated information: If the schema~-

driver put his candy wrapper |in the trashcan.” Howevey, if the

~,
T A
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schema-unrelated information is inconsistent witn the developing

. mental megl about an automobile race) then one would expect the
reader to débﬁfé-consideihble_qttention to the, anomalous
' . information in order to try and instantdate it into the - 2
| developing mental model, e.g.,‘;A man in the stands stood up,
pointed h;s finger at one oflgﬁeLcars, aﬁd'it turned into a gianc
Twinkie."” Thus; while 1t appearé that theré jt:/schema-based
attention processes, it ai;o deens that a full analysis of_
attention and schema relatedness will have to incorporate an
account of the relation of text information to schema |
1n£ormation, and aﬁ analysis of raading; that views the reader ;s
, using text information to develop a mentel model @uring the
course of reading the text,
{/ . Even though the current state of our knowledge about schema=-
\\ C baqed attention processes is poorly develop;d, there is some |
\ reason to bglizva ghAt the attention process is not the major
'determinar of the schema-based'recall findings. A number of
atudjes using a variety of techniques have attémpteq_to control
the attgnt;un,l processes and ﬁa;e found tg%t thiézgaa little
effect on schem&-based memory findiﬂgs (Britton, Meyer, Simpson,
Holdredges; & Curry, 1979; Graesser, Gordon, & Sawyers,.1979; |
Graesscr, Nakamur&, ztmié}man, & Riha, 1980; Johnson, 1970;
Reynolds, 1979). X
' Nohlinggistic materials. Several studies hav. examined the

px
B
-

number and duration of eye fixations on schema-rclated and

o4




3 3

much more complex, and perhaps domain-specific analysis of
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schema-unrelated information in vjewing pictures. The general
(‘

finding is that subjects devote more atteation to scﬁema—

k]

unrelated information (Frjedman, 1979; Loftus & Mackworth, 1978).

. Friedman's (1979) study makes an important distinction between

" schema~irrelevant 'information and schema-inconsistent

;ntormatiod: She finds a strong initial effect of long fixations
for schema~inconsistent informaéion and a small tendency tor o
schema-irrelevant information to.have {onéet fixations than.
schéﬁa-televant information.

Ovétall; it appears that there is some‘agteementychat
subjects direct sttention to schema-inconsistént'1nformation. 1t
appears that the resolution of the issue of the amount of
attention directed at schema-relevant vs, schema-.crelevant
information may require that this dichotomy be replaced with a -

. .
‘readihg t..t and of viewing the viqncli@orld.'
Framework . '
'The framework hypothesis states that schemas.can serve aa-a
scaffolding toaptesetve schema-related episod:- informaéion.‘ It
is easy‘to'conceptuaiiié ;hig'mechanism in terms of Minsky's

(1975) theory of a frame with slots that accept a range of

possible values. In these terms the framework view states that

\ instantiating a slot witﬁ'a particular piece of episodic

information will tend to preserve the memory trace for that

information. The .framework hypothesis predicts that dew schema~

35
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as a retrieval mechanism, then the eubjecrs who received the
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t
-

related information will be better retained than ne \ schema~

unrelated 1nfcrmation. In order to show that this efffect is due

to a preggrved episodic trace one must rule out other schema-

based mechanisms such as integration or retrieval. Note that the

“framework hypccheeie, as stated ﬁakes noiaasuﬁption about the

level of information that is preserved by the framework. The
preserved episodic 1nformation could be fairly low=level

perceptqal information ("surface 1nformacion")lor much more

-
.

abstract 1nformation.
,* -y .
Linguistic materials. The studies ehgwing the effect of a
’ ' ¢

picrura or titld on the recall of an opaquely written passage

(BrAnsford & Jo son, 1972; Dooliné & ﬁhchman 1971; Dooling &
Mullet. 1973) can beg interpreted as supporting the ftamework
hypotheeis.\ In Ghese studies the subjecrs who receivea a schema-

envoking picture or title befbre they heard the passage ahowed

] mnch batter recall than subjects who received the picture or

' .

ticle after thizsreard the paseage. 1f the effect-had been due

to old schema kdbqwledge (integrarion) or to rhe schema cperating

~

schema afterward could have used the schema to make 1n£erencee or

- a8 a,retrieval device jugt as well as the subjects who received

it first. Since the data shov a large differedce 1n recall
between the twq,ccndgrions, it gppears that the schema is
operating as*a framework to preserve the episodic information

contained in the passage. B ; -

[N

.
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AnotHbr study that can be.interpreted as support for the
framework hypothesis is a text recall study by Tnorudyke (1977).
Iu this study Thorndyke compared recall for two types of embedded
goal-based pagsages, one with the superordiuate goal at the
oegihning and'oun with the superordiuate goal.at the end (in
texts of this kind, when the goal comes first the reader can
understaudhtpe purpose of a rather strange sequence of actions),
Recali was better for the group that received the goal at the

L3

beginning of the passage, and through odur subtractive logic we

) 1nterptet this finding to support the position that gchemas can

act as a fragework to preserve 1nformatiou from texts.

", Nonlinguistic materials. There are & number of studies of

picture memory by Mandler (Mandler & Johnson, 192&} Mandler &

Parker, 1976; Mandler & Ritchey, 1977) which can be interpreted
v v T

as»evidence'for’the action of schemas as frameuoqks to preserve

episodic picture information. Two types of pictures are used in

L

these studies--srganized and unorganized, Au organized picture
consists of a small number of schema*related objecta epatially
arranged to make up a schema-consisteut visual scene. The -

4

unorganized pictures‘consist of the same objects regrranged to

give a schema-inconsistent' vigual scene (e.g., a desk in the

upper part of the picture‘not resting on any solid’surface).
Memory for the information indthe pictures (objects, spatial
reiations) was tested with a recoguition procedure in which the

foils for the organized pictures were changed from the original

’

-

Lo
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picture but'were seheme-consistent. In\gEneral these studies
showed that recognition memory was better for organized pictures
| than for unorganized pictures. The use of'schema-consistent '
foils eliminates the possibility that the subjects are responding
on the basis of generic knowledge, and,the use of a recognition
memory proceoure reduces or eliminates,the'use of schemas as
N .
:;etrieval mechanisms, so we believe thie finding can be used to
show that schemas operate as franeworks to preserve epieodic
information. | |

;hus overall we find that there is evidence from both

linguistic and nonlinguistic domains for schemas Operating as

L

frameworks to preserve episodic information. , a _

”~

Integration

The integration hypothesis stetes that duriné the.process of
schema instantiation old schema-baged information becomes
integrated with new episodic information.- Thus, the instantiated

_'memory representation will contain both. generic information' from

the schema and episodic information from the input. The

proportion of generic information and episodic information,éi11'

'rery'with factors such as the type of schema'and time intervoi‘

?

test. The most extreme form of integretion would belthe case

where a%} the episodic information was lost from memory 8o that o

. the memory response vould be based. completely on gemeric
information. 1f integrgtion occurs, then it will lead to
, apparently better memory for schema-refated information than for

“I

’
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schema-unrelated Anformation since the memory for schema-related
material will actually be’ based on a mixture of generic schema

information and/gpisodic information. When a subject gives

~

not in the episodic input, then we -say that an {nfefence haa)

occurred,’

" recognition task.isja qualitative” indication that the process of

integration,has occurred. And when this occurs onme can be almost

certain that some proportion of the apparent epfsodic memory for
&
presented schema—related items actually derives from generic

¢

schema knowledge. For the purposes of this general definition o

integration, it does not matter if the interaction of old and rfew

information occurs during cumprehension or during gesting or ho
conscious the subject is of the integration process.
gggistic materials. Evidence for tntegration in. memory.

for taxtual_material is widespread. -In one of the very first

' text~memory exoeriments~ever performed, Binet and Henri (1894;

_tranglated in Thieman & Brewer, 1978) found examples of

~

inteération.v They noted for example, that one chiRi recalled
“for her animals as "for ber rabbits” and they argued that these
errors of imagination were obviously due to the child's
background knowledge. Bartlett (1932) also noted the orocess of
integration in his story recall data. He stated that he

deliberately chose to use somewhat unusual stories (Kathlamet

-
/

tion in recall that comes from the generic schema and was ﬁ

The occurrence of échema-based.inferencesiin a recall

.task or false\recognition responses to schema-related foils-on a °

~y .
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3

~ Indian texts) as'materials 8o that he could look for 1nferences ;.

drineﬁ,by the schemas that his English undergraduates brought to
He obtained the expected data and gave as an
exampleothe fact that one of his English subjecte ‘recalled

“paddling a canoe” (from the Kathlamet text) as “rowing .a boat."

Ohe of the first moderu .studies to focus on inferences in

text memory was the etudy ‘of Suliu and Dooling (1974). In this

+ study- subjects heard a pasdhge aud were later given a recognition

'memory test., Some of tbe aubjecto vere told that the paseage was

about Helen Keller and these eubjects showed a strong tendency

:.(after one week) to make false.recognitiou-responses to

uonpreaentéd aeutencee sucb as one stating that the main
character was blind. Iu_more recent times there have been a
a@pber of etudiee of meuory for scriot-base& texts (Bower) Black
& Turner, 1979; Graesser, Gorden, & Sawyer, 1979° Gr&esser woll
Kowalski & Smitb 1980-rev1ewea in Graesser, 198b*pnd Graesser
& Nakamura, 1982)s These studies have shown a very hish rate of .
eoript~bn§ed/1ntrueions and talse recognitions of script-baoed
foile. In one of tbese at‘ 1es (Grae‘!br, Woll Kowalski, &

smith 1980), the reoearche used tbe evidence of script*besed
¥

'-1nferences ©o argue that much of the, memory advautqge for script~
g

n

relnted tteme at ond Week was due to acript-based 1nformation and

odic information._

Another.recent study sbowiug'

t s

is the work of Chiesi, Spilich, and Voss

fqr texts about baseball games., These
. v . . S

60
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1

teseatche_rs _.fouﬁd that subjects made many false recognition - *
teepgn'ses to nonpresented items relating to the baseball schema.
A number of experiments have varied the retention interval

- to stt’xdy schema~based temory ptocessee over time., These studies

) 'have found that the integ’gtion effect becomes stronger over time

(van Dijk & Kintsch, 1978; Graesser, Woll, Kowalski, & sinith,

1980; Sph'o, 1977; Sulin & Dooling, 1974). Presumably, this

effect is due to ‘the differeutial loss from memory of dif.fetent

~ types of 1nformation. At imediZte tesciﬂg thete is apparently

' some 'rgta:lned information aboht the petticular propositions from
the"iu:ltte], text. Ove; time this type of 'zputtece mf;rmation
h vet, leaving the‘tnstantiated schema 1n memory‘ and a'f.ter very

long, ct;ne 1pterVals mch of the episodic 1n£omation m the

.

. inetanciaced sohema may be lost leaving predouiinan:ly genetic

’ ‘ .., v ,‘. o b o . ‘ L
scheme 1nfemarion. & ) S Y .
. SRR .

-

Non’ligggistic materials. A seties of - tecent studies’ provide
evidence !.'ot 1ntegration 111 memory tasks using visual percepcual
input. Jenk:lns, Wald and Pittinger (1978) ptesented dubjeets
with a setiea of pictutes that described an event., frhe s,ubjectsd_
showed a latge,-numbet_of false tecognition tee_pqnsee to scheta~

based items that. beJ.odged to the event but ‘that had not been

L

~ shown in the original 'sequence. Loftus, _Miller, and Burns (1978) :

have shown that giving subjects (falee) verbel 1n£omtion about o

an event previously seen by the.éubj_ects can lead subjects f._o'

make false recognitioni responses to pictures that they-have

~
61 \\/ '
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never seen before. Brewer and Tteyens (1981) obtained evidence
for integration in a natufaliscic study of memory for rooms. The
subjects wefe asked to wait in an office briefly, on the pretext
that the experimental apparatus was not teédy. Then the subjects
'wete’taken to another location and given a series of recall and
recognition teé;s for information about the room. In recall the
subjects reported a number of objects that were not in the
expetimgptal office. These inferred objects were all highl}
related to the office schema. On a verbal recognition test
(£.8., "Did you see a typewriter?") there was a high positive
correlation between the schema~expecfan§y so?tes fto; a different ™
group of subjects and the vetbal-tecoénition scores for
nonpregsented items from the group of subjects who saw éﬁe room.
Since this correlation was based on recognition ratings of 1teﬁs
the subjects nevet'actuaily s;w, it must have been based bn the
subject's office schema.

A;ggties of experiments using nonlinguistic materials have
1§Qestigated the role of the retenition 1n£gtval in schema~based
integration processes. These studies, like the linguistic
studies discussed earlier, have shown that the integration effect
becomes stronger over time (Brewer & Dupree, 1983; Mandler &
Parker, l9i6; Mandler & Ritchey, 1977). The explanation for
‘Ehese effects 1is essent;ally like that proposed for the studies
using linguistic materials. Different types of information are

apparently.lost from memory at different rates over time. Thus,
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&

. at short time intervals, there is some retained perceptual’

information about the visual scene, and over time this specific

o

episodic information is ldst and memory performance is

1ncreasinglj bpsedUon“§heninatantiated schema and generic schema

iy
....
r

information, Brewer and Dupree (1983) suggested that for

‘hiararchicaily organized plan scﬁémas the information is lost

from the boqﬁbm uvp, leavihg successively more abstract
information ébout plans and goals in memory at longer time

o

intervals.,

Overallf there 1stnuch evidence for integration in memory
for both linguistic and nonlinguistic mm;l, The s‘ze of the
eff;ct seemé-td N;ti widely depending on the “"strength” of the
particularfgchema. Thus, scripts seem particularly powerful in
:producing' nferences. In all of these domains there is(m
tendency/ for integration to be much stronger at longer time

intervals. As the specific episodic information is lost over .

- time, the undeflying generic information plays a larger role in

the memory task.

Retrieval | |

The retrieval hypothesis state§ that schemas may operate to
guide the memory search for schema~related episodic information,
f&is :Epothesis predicts better recall of scﬁ;ma-related than of
schema~unrelated information. For a schema~related item and a
schema-unreléted item of equivalent memory-trace strength (as

‘tested by recognition memory) the retrieval hypothesis predicts




k4
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that the schema~related item is more likely to be given in a free

’

recall task. .

Linguistic materials. Two studies by Anderson and Pichert
(1978) and by Pichert and Anderson (1977) can be interpreted as
support for the use of schemas as retrieval devices. Subjects in
these studies read a text that could be viewed from two different
viewpyints (schemas)., Thus, for example, ore text was about 'a
house and 1ts’contents and could be viewed from the point of view
of a home buyer or a burglar. Subjects who took a particular
perspective (e.g., hurglat) tended to recall more schema~related
information (e.ga, location of the family silver). After recall
from one perspective, subjects were asked to recall the story a
second time from the other perspective, and under this schema-
based perspective, they recalled some of the now schema-related
1h£$rmation that had previously been schema-irrelevant. fhus, it
looks as if the perspective mahipulation acts to |
provide a schema-baséd retrieval élan. There have been other
interpretations of these findings (Wyei, Srull, Gordon, &

" Hartwick, 1982).

Noﬁlingg_gtic materials. Lichtenstein and Brewer (1980)

cartded out a series of studies showing that plan schemas have
powetful effects on the recall of goal-directed actions (i.e.,
actiogs that are part of a plan schema are recalled better than
actious that are not part of a flan schema). However,

Lichtenstein and Brewer only used recall measures which, by
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themselves, ate'not sufficient’ to cstablish what mechanism was
producing the facilitation in recall fér plan schema items.
Brewer and Dupree (1983) uged a vatieiy of recall and tecogniti;ﬁ
tasks to attempt to give a mofe ana{yfic account of the findings
of Lichtenstein and Brewer (1980). They compared recall of
actions that were seen embedded in a plan schema (e.g., reached
. upuitha ruler to adjust the hands of a high clock) with the

same actions not embedded in a plan schema (e.g., reached up with

a ruler). They found that immediate recall for an action was
mbte than twice ‘as gdod 1f it occurred in a glan schema,
Howbveﬁ,\they also found that on an immediate visual recognition
test the two types of actions were :cognized equally well. ’

4

e m Thus, for actions equally well recognized many more of the \ TR

\\ ' schema~related items were given on the recall task. Btewetl;nd
\ Dupree argued that this pattern of results indicates that. the
plan schemas were operating as a retrieval mechanism to allow |
access to a greater portion of the plan~related egtﬁgdic
information. ‘ f

Brewer and Treyens (1981) have used similar ;logic to
investigate meé#ty for places., For the objects /in a room that
were strongly recognized in a verbal recognition task, the
schema~related objects were much more likely to have been written
down in recall than were schema~unrelated objects. Brewer and

Treyens argued that this result indicated that some of the better

recall for schema~related items must have been due to the office

65
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schema being used as a retrieval device.. Thus, cur analysis of

these studies indicates_that schemas can function as retrieval

mechanisns.

]

Editing
The editing hypothesis states that schemas may operate

—

outside of the memory mechanism itself to determine which
1n£ormatien.the subject chooses to communicate to the
experimentef. Thus, if the experimenter instructs the subject to
r;call “Just the basicvideas;' the subject might. use schema |
knowledge to identify the schema~relevant information and cho;ae
t.o write down o;Iy the acham;-relevaut information. This use of
schemas to edif'mbmory output gives apparently better recall for
schema~related material, |

- Ligiggstic material. In terms of the actual experiments
there is eviﬂpncé‘for scheza-based editing, but it operates to '
reduce recall of very high schepa-related information. Graesser,
Woll, Kowalski, and Smith (1980) found that gsubjects in a script

generation task tended not to produce very typical scrijs

“actions. Brewer and Treyens (1981) aréue that this type of

finding follows from_gn,analysis.of the recal{ task as one in
which the subject is communicating w?ch the experimenter. The
subjects apparently are following a conve;aation&l maxim (Gric;,
1975) that one should not tell someone information that is

coaplateiy obvious. : i

66
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Within the story grammar &raditiou (Mandler, 1978; Mandler &

Johuson, 1977; Stein & Glenn, L979) there is a,recall finding

that can be given a similar 1 tetptet t.ion. ln producing texts

to fit particulat theoretical models the researchers in this
tradition have often violated the maxim that an author shopld not
include in the text 1n£orm§;10n that 1seobvious ;o the tea;;t. ’
in particuiar,.é nunber og/sc gtammaf-iesearchetp have
included in their texts 7/cate ry called “reaction” or "internal
/
response’ .r "1nterna1/£lan.; By including these categofieé one
' 4

can obtain texts such'as, "Aftér the argument with his ﬁoss Joe

was angry /reactioa/ 8o he deciided to slam the door as he left

the office lintetnal plan/. He| slammed the door as he left the

‘ office, 1nsxbad of the moreqna ural, “Aftet the argument with

/

his boss.dﬁe slammed the r he left thﬁ/office. One of the

majo;’empirical findiugé»of he |story gtayﬁat tradi;ion (Mandler,

we
0n

tein & Glenn, 1979) has been that

information relating t¢ ﬁpac ons or internal plans‘is very

frequently lost in sto*y rc 1 tasks. It seems to us that this

| {
memoty data is act 11y prodgced) by the operation of schemas to
|

edit 1u£ormation that is re t with the actions described in

tﬁq\nartatives (aae Black & wtl ky, 1979; Brewer & Treyens,

}

1981\00 'comuni.cation, and,/ van Pi k, 1980, p. 262, for further

J
}

discussion of tnis editing;procebs}in recall tasks).

Nonli gggistgc matetiéls. Brewer and Treyens (1981) found

evidence that schemas we?e being uped to edit out some of the




' ' The Nature and Functions of Schemas 66

very high schema-related information in their natutalistié room
memory stud&. Spbjects rarely recalled information such as, "the
rodm had a ceiling,” since this very high schema~related
1n£ormétioq can be assumed for any room. |

Ovet;il; it 1s clear that schemas can operate to edit the
iﬁformation th#t is tecglled. It may be tLpt the editing
' procedure 19 s;metimes used to ~4it out schema-~unrelated
1n£o:mation (in'fact, if the demand characteristics for total
recall are not too sévete, one would think that a principle of
least effort would tend ﬁo produce some editing of schema-
unrelated information)., However, the current expé;imental
findings suggest schema~based editing serves to eliminate very
high schema-related information, and thus this process operates .
in.a direction opposed to the basic schema findings.
'Functions.g_g Schemas in Memory - |

Our analysis of the ligetatute suggests that cnere is
evidence for schemas operating in all five schema-based
processes., Schemas have been shown to affect memory through
attention processes, through acting as a framework to preserve .
episodic information, through integration of old and new
knowledge, thrcugh a retrieval process, and through an output

. editing process.- While the evidence is not completely clear, it

would appear that the basic schema findings are due to a mixture

2 L

~.

of: schemas operating as a framework to preserve schema-related

information; schemas operating to integ.ate old schema-based
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information with new episodic information to give the appearance

of inoreasod memory for schema~based episodic information; and

schemas operating in retrieval to facilitate the location of

schema-related information. Currently the evidence does not -

: sqggest that schemas operating to direct attention or opetating

as output editors are major factors in the memory process. N

Memory for Schema-Related and Schema-Unrelated Information

A number of researchers have pointed out that there .appear
to be some major inconsistencies in schema theory approaches to
the issue of memory for schema-related and schema“unrelated

information (e.g., Thorndyke & Yekovich 1980). ' In this last

- section we would like to formulate the problem, and attempt to

use the framework developed earlier to resolve,sooe of the

- apparently conflioting daEa. The basic problem is that there are
' L3

' a aumber of studies that do not give the basic schema effects

L
described earlier in the paper. Thus, some studies of script

memory (Graesser, Gordon, & Sawyer, 1979; Graesser, Woil,
Kowalski, & Smith, 1980) and some studies of picture memory
(Friedman, 1979) find memory for schema-unrelated information to

be better than memory for schema-gelated information)

Recall versus recognition. The first step in working out . ‘

»

these problems is to distinguish the type of bemory test

involved. There is essentially total agreement that for recall

t

tasks the basic schema effect is found: schema-related

- information is better recalled than schema~unrelated information. j’
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4

In terms of our analysis this general finding is due to the
powerful schema~based processes of integration and retrieval

during recall,

, Howeve;, for recognition memory the studies give apparently
mixed r;sults, Thus, some experiments with text found that
recognition memory fd:.qchema-related information is better
(Bowe},\Black, & Turner, 1979) while other experiments found that
recognitiol for schema-related information is worse (Graesser,'
Gordqn, & Saw;;r, 1979; Graesser, w;11, Kowalski, & Smith, 1980),
There is a similar divergence in results for studies using
'recognition me;:;y and nonlinguistic materials. ‘Some studies
found ‘that recognition memory for schems~related material is
better (Brever & Dupr;e, 1983; Goodman, 1980) whilé other studi?s
find ‘it to'bé worse (Friedman, 1979). Some of these difficulties
can bé resoelved by taking into account the time interval for
test, the types of "schema-pn;elated" information used, ;nd the
relacive;contyibutioﬁ; of episodic and generic information,

L]

Delay of memory test. Within the set of studies on the

schema~felated/schema-un;e}ated issue there is a tendency for
memory taaks that use relatively short time intervals to find
schema-unrelated information to be equal or better than schema~
related information (Brewer & Dupree, 1983 Friedman 1979;
Graesser, Gordon, & Sawyer, 1979), whereas memory tasks chac
involve a longer time interval tend to show schema*gelated

4 v )

1nfo;mation recognized better than schema-unrelated (Brewer &

70
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Dupree, . 1983; Goodman, 1980; Graesser, Woll, Kowalski, & Smitk,
. 19809, Thus, it appeaté that paft of the apparert conflict

- between these studieé-is due to good recognition for "surface"

‘ informatipn after short time rintervals and the logs'of this

b

. . information after longer time intervals, leading to an advantage

for gcﬁémé;baéed information. While this analysis accounts for .

Cd

much of the conflicting data, there still remaing some
. * . < ' .
theoretical and empirical disagreement about the strength- of the ¢~

o episodic memory trate for ‘schema~related and dchemﬁ-nnnefgtéd =

information, | . ' . - : \

.

,f. : Relazive'conttibution&_gg.égisodic"and'genétic information. *

' ’ ! b : * i B .
In attempting to analyzg tbe results of experiments in this area, - .
one should also use the analysis of the different types of memory -
processes to distinguish the relative contribution of episbdici

¢

and generic information in a particular experinent. Bower,
. ‘ ‘
Black, and Turner (1979) found that script-relevant items were

better recalled than script-irrelevant 1tems,‘whér;as in direct

co?;t;at thesset,'wOll, Kowalgki, and Smith (1989) arrived at

the-opposgite conclusibﬁ. The diffetence bé;ween these studies is
s e 'vthatABowet, Bfﬁck, and Turner (1979) pased their conclﬁsion on

the oyetdil correct recall data,'whigﬁ‘included contributions of

both episodic and generic information. On the other haéd,

Gtaesset, Woll, Kowalski, and Smith.(1980) used the‘inttuéioq

rate to estimate the amount of generic information. Then they

subtracted this estimate from the overall correct recall to
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>

obtaini arn estimate of the amOunt of episodic information. ‘If one -

combines the data in the Graesser study for both episodic and

‘generic conttibutions, the overall recall data are in good

agreement with the' Bower data.. fhun, in attemprting to compare
studies in this area one must 'be careful to analyze the findings

in terms of the relative contributions of episodic nnd generic

infogmation.

Type of schema-related and schema-unrelated information. A

!

final factor to be considered is the nature of the schema-

!

unrélated information in these studies. As discussed earlier,

one must distinguish between schema-irrelevant in{ormation and

schema-inconsistent information. For schema-irrelevant versus L

schema~relevant information it still seems to us that there is

‘.
1 ]

accounted for by our annl}sis. " We clearly need more detailed )
experiments to determine what the strengih of tne-memoty trace is \

for these types of information in different domﬁins. For schema-

_inconsistent information the issue seems simpler. ‘.ost theoristn

who heve~explicitlj discussed this type of information have

hypothesized that it will show high tecognitiqn and pethaps high

-tecall. Thé usuaf’line of reasoning is that wuch attention will

be devoted to schema~incounsistent information,,leading to a_

stronger memoty trace, and also that possibly more effort will be

'; devoted to attempting to force schema instantiation, thus giving

rigse ., a more elabbtated memory téptesentation. Thete is some



.

".mechanism to edit memory output. -

- . L4

. : .
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]

e

.'xpsrimentel eyidence to suppo%%'these assumptions (Bower, hlsck,

& Turner, 1979, Fr~edman, 1979).
- Conclusion
Ve think that. an understanding of how new knowledge
interacts with_old knowledge will_play a major role in the

developmehtdof a scientific theory of ‘the human mind. In this
. p -

- paper we heve.attempteQ’to show how schema theory has been
-formulated to deal with fhe relationships between old and new

knowledge. We have argued that the rise of schema theory

. Tepresents a continuation of a general trend in the study of the

wind away from the essumptions of British Empiricism toward those

of Continental philosophps We have proposed that an

understanding of the mind will require a number of very different
types of schema theories and have pointed out the problems

involved {n relating the unconscious mental structures.end

,processes .Qf the sche\na to thé phenomens of conscious experience.

Finally, we have attempted to develop a more. explicit account of

the operations of schemas in the memory process and reanalyze the
»

| experimentel litersture in te of this frameworks Our annlysis.—

suggests that scheme-besed proce ses ‘operate to: (a; direct . \
ettention, (b) serve as a framework to preserve spisodtc
informetion, £c) combine gene_r,ic informetion with episodic

1n£ormetion to form instantiated scbema fnemory representatious,

(d) act s a retrievel neghenisn in recall, and (e) act as a ' .

s

. -
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Tabie |
A Classification of Major Research Paradigms in Terms of the
B

. Contrasy Betweren the Assumptions of British Empiricism and Continental Philosophy

N

- British Bartlett's Stimulus- Information Modern Revised Continental
-Empiricism .. Theory Response  Processing Schema Schema Philosophy
~ Atomistic * - - + - . - Molar
Parsimonious + + + ¥ + + - - Moduiar
Assocliationistic + - + _ - - - ' - Non Assoclationistic
Particularistic + A +. - - - - Generlc/Abstract
Passive _ + - + +- . - - Active
““echanist!c + - + +- - - - Purposive
' L]
i - » .
© Finite + - + - - - - Generative
- 2 _‘
[ ' 4
Note. + indicates general acceptance of the British Empiricist assumptfons,
- lﬁdlcates general acceptance of the Continental assumptions. h &

+- Indicates that some members tbok one position and some the other,

in order to make the contrast c¢lear the description of British Empiricism Is of a
conservative version of that tradition. .
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