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using the qchema concepL. One p*oblem 7% that *here Feems to be,a,
lack:-of cymulative developméh* with the research being horizontal in
quality, spreading out to new areas Another p*oblem with schema
recearch is that a percon not alreadv convinced of. the merit of the
schema nc+ticn can remain unconvinced bv. the entire bady of evidence

telating o Scheéema. What &Appears to be lacklnq is.- a. formal theory of
echemacs- that nct only describes thelr »~wn nature but also shows how

thev flt ifnnito overall cognitive processinac & theory that. gives an

adeguate account of schemas as structural en*ities. must give an. _

acccunt of process‘nq a& well, because in general one cannot test a

" structural hypothesis-wi thou‘ an auxiliary set of assumptions about

processing, and vice versa. A _theoretical effort at defining schema

processing as well as structural. jstues would have a number of

. keneficial effects,. including .the. foiiov*nq' (1) schema research

would. acquire a vertical, cumula*tive qualdi*ty: (2) the research. mlqh*

go.a . long.vay- tow;rd ansaerlng +he . objectxons of the uncoanvinced: *(3)

research effcrts- could be coordinated: (4) there would be a clear

test_for what is and whi* is no*t part of the schema hypothesis; and
(5) negative evidence (failed replications and differept findinas)

could be.arpplied usefully to the advancement of schema theory.
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In the last several “yedrs a4 great  viariety ot imdginative  and
carutudly doncr reseatch using the concept of the "schema"™ hag appeared
tn social pgycliology. We hHave sceei a number of dcmonnt[utxons of the
organization of memory in  schema-like ways in many ditterent arcas.
But two teatures of this body ot researc ch catch the observer's eye:

1. There seems to be a lack .of cumulative developnent. Tlie
rescarch h] a horizontal quallty——sprcadlnq out™to new arecas-=-rather
than a vertical, cumulative guality. We know liow to Set our graduate
Studento‘to do a4 schema study in a new domdxn ot materidls :but not how
to build on prevxoubly existing work . . _ - . . o
- 2. One who is not:already convxnccd of the meérit of the . Schima
notion (e.g., an associationist) can remain unconvinced by the ¢ntire
body of evidence we have amassced. Like Ted "Kennedy :speakipng to  the
machinists' union, Wwe dre communicating only to an audicnce of the
dlready convinced. One who 15 motivated to: do. so can provide
dlternative accounts of 4all  the sSchema studies- in the literature
(though at some point this endeavqr becomes ad-hoc-ish).

~ Why' this?  Others have noted that we lack a4 consistent
defxnxtxon of the térm Schema- 1in this 11t rature. {Our own

observations confirm this: in revie w1ng the lxterature we encountered-
only a single.  instance, of one paper on schemas citing another for its
definition. All of the gthers gave their own definitions in their _own
wordsS--a Sure recipe fgt cbnfusion,) The term has been used. in-a
fascinating varicty of ways; some clearly similar; -others bearlng a
sort of family resemblance, and still others completely inconsiste

The relations ©f schémas to prototypes; vsetipts; tneﬁéa; rand 6tnei

conStructs a1S6 remaln unclear. oo
.In our view, however, the lack of defxnltxonai agreement isﬁeniy a
Symptom of a problem that actually goes much deepdr. what we lack is a

formal theory of schemas giving not only: their own nature. (i.e., a

‘definition) but also showing how they  fit 7}nto QLverall cognitive

~processing. (In fact; we need an unambiguous  way to  discuss

'aSSuﬁptlonS about ‘processing: (including beh

pracéssihg The 1limitations of verbal formulations for sabtle process
issues are-well known but psychologxsts have tended ‘to ignore them and
concentrate on structural concepts--like thé schema:) .

A formpgl theory of schemas does not seem to be <close at hand:
Even many f its general outlxnes,are unc}eai. For . examgie, 4 'schema -

is usually viewed as a chunk (Miller, = 1956y ,Informatlon _that_. Is
stored together in the file system. However w1th a different set of

assumptlonb about cognitive processing, a - schoma also could be a set of
nodes in a flexible associative network .that are intertinked such that

when one of the set becomés active the others: tend to Sécome active as
well. The.set of nodes is a schema; though pot in. the usual .way  we

think of ft;”and it has the desirabie. property that one node or ‘concept

can be part .of many sets (schemas). 7tThus memory can be more or less

schema-like; in 1ts organlzatlon, along a . gontinuum, depenCIng on. the

relative linked-néss. _versus 1ncependence of the nodes: we need not
think of it as either/or. :

- » o :;,,ﬁﬁl:,,,;:A/
.theory tnat glves an adequate account of scnemas ‘as_. structureal

entxtle: must .- give an account of processing._as well ‘because in general
ore cannot test~a structural h¥ypothesis wIthoa;L an autIIIary -set .of

lorazl output); and vice

\
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versa. A forma i [)I‘éﬁi S5t this statement  ¢an  bBe tound . in.  Ander Soh
(1976) . With an  approprilate . set ot processing  assumptions, for
oxample, a tixed chunk=like memory could give all the' same  obsecrvable
rCQUYt) (xnyludan reaction | time reéesulttsty . as o an naaéhxxtxvo nctwork
memory thh 1ts set 'of processing assuomptionsa Yot . our. proccuaxng
auqumbtlon - have gencraily remained: xmptx(xt and what = ltitfte
thaoretical effort _has been devoted to schemoas  has. centered  on
stractural isspes  such. .as. the  level. ot,nbftructxon at which achomas
ex st or . the. n§tnrc of_inter=-schema. conaections: (Ono atrugtural issue
notably tacklng ‘research_ or theoretical atlention e individual
ditferences in Schema content. Yoo . e B} _
Processing lssues have . recexved alnost no ,thofrctxcal 5EE&6E£65,
and let mo list g few goestion.marks: What_types of processing take

téh?;‘*ﬁé;; 1ntlucnce reaction_ times) and how.much? What is easy and
tnmedlate (retrieval, ot information. by cL:tﬂxn,,typt of links; for

ax ample) and what takes ,éfféitfﬁi search?  _what does the activation. or
priming ot a. concept mean, how. anrfip be done; and what are its
etifcts? . what . appens, over time (decay of activation)?  How _do

(se-alarm. EcCQ]ﬂIthﬂo occur (these have served as deflnlrxve tests

ot schema organization in several studies) and how are they influenced

4]

by the . contents. of @ memory? qu, are schemas related to non-verbal
(partxcularly vlbual) mut rial? =~ tudy by. Lord (l9¢0)7 glves, some

exciting hints bhere: How do schemas develop? The conventional answer
hhere, given by v1rtu111y verybody,: Is that thoy are 1ndUCnd from

gAPcrx;ncu This Is V;eirly 1nadequate~ _the orlgln of most sche mas is
profoundly ;ocxal. How do. we, Kknow _that the poor are lazy or that
paAltxcxans alwwys smile we are told these thlngs by others or by the

madia. fathﬂr than 1nduc1ng them from our . own experience (whlch may be
nonexistent) with the poor or with politicians. (In the same way,ixatz

& Braly's .subjects in the classic 1933 stereotyplng study were wil
.t

% ta report character traits of "Wallonians"--not on the basis of"
eAPerxencewzf ThHis profoundly social and cultural aspect of schemasibas
baen . slxghted by social _as. well as . by :cognltxve psychologlstS’

Fxnally, we have the allrlmportant issues of how the contents of memory

affect- the encodlng and processing of new input. VHastle (1978) notes
in nis review ~of sSchema-memory research that there is no good theory
evén of the central issue of how schema-congruent, -incongruent, and

-irrelevant events differ in their processing: : -
There are a few exceptions: works that have put schema proposals
in the <context of processing assumptions. I would like to summarize
those briefly Yere since they appear not to be widely <cited or known
amonyg social. pS)CWolOngtS.l 7 ‘
Spiro (1977) developed the State of schema approach to the issue
of text comprelension and memory. The state of schema (scsy  is a
supbsez of i the Iinformetion ‘from a schema, ncludlng specific story
details, overall impressions, or rules for inference. . Over time the
. S05 ‘from a story changes in predictable ways as general schemas for
events become integrated with it. Spiro builds a complex theoretical
Fécatament of YNow thne SCS 1fiformationl 1s represernted, the variables
influencing its change over time, and its relation: to later recall, and
/”\he procuces, evidence in support of his theory. : :
, Norman and Bobrow (.97A) presént a theoretical statement
Scremas with Quite a different flavor, using an extendecd compute
analogy. Schemas are autonomous memoryvunits that gprovide a framework

. | _ 5 -
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to guide the analysis of data. Theyz/ééh be activated eitheér by
higher-order conceptual structures or by -incoming Lensory data;
scheémas continually examine newly . arriving ddta to seceo if it fits their
speexfxqatxons and  become active (performxng some processing) if this
occurs. One novelty of the Norman and Bobrow theory is their emphasis
on. how :schemas address each other (refer to each other for processing

br for 1nformatxon they need) and they have déVéloped a theomy of
"context:dependent descriptiond™ which they have expanded into an
interesting approach to metaphor and related issues (Bobrow & Norman,
1979) . The computer analogy. forces consideration of the issue of
addressing; with obviously fruitful resul'ts; white other schema
~theorists have not considered it at all. NG

Q

dtudies on fact
the results. The

acyystructure ahd

Smith, Adams, and Sgchorr (1978) present several ¢
retrieval and an extensive theoretical account of
work is explicitly tied to a particular theory. of me

processing {(Anderson & Bower; 1972), with ‘*which. _the mresdits; are

demonstrably inconsistent. _The authors expand ._their own . theory of

representation for text and of retrieval .mechanisms,. which-1is able to

account _convincingly for the retrieval acclracy effects in their data

(but. . only. accounts. for_ 1atency:;efgec;swﬁrh;:ah: ad-hoc way):.. An
alternative theoretical. p051t10n, Schank & Abeilson's (1977) notion. of

scripts; is _also . examined . in détail for hé& it might account for the
data: _In. genmeral this  paper _1s a. .model f careful  attention to
theoretical derivation of emprrxcai predictions and thoughtful analysis
of .data: . ' - - P
_If a _theorétical effort at defining schemas in terms of processlng
as well as structural issues Bére frdit; it would have a number of
penefictal effects.
1. _The research on Schemas mxght acqulre a vertical, cumUlatxve

qaairty rather _than its spreading, horizontal nature of the moment.
._.2:..The body of research might go a long way toward aniwerlng the

ObjeCtIODS of the _unconvinced:.

__Agreement among. researchers on what. Schemas are*and - how. thég
9

L-J

WOrgwglght resuit .in different researchers'” _efforts being direct
toward. similar or compiementary issues and even belng described in | the

same terms: _Thils would be_a boon. to -our students and even to us: .
4. We couild know what is,; and what is not, a test of the schema

hypthééi;i,, ‘Hastie. (1978)_.notes _that . many..  published _ -schema

“"demonstrations" _are_more in the nature. of ev1dence that. is hard for -a

sxmple -minded. associative theory .of memory_ ‘to deal with rather than

conc 'aeﬁée for a spec;frc type of memory  drganization
(s¢h _ - _ : S -

. Wid. know how to u§e7negat1ve evidence:. We._ currently have
a fai. 'of,tbls, in the f%rm of. fallediirepilcatxons of_ schema
stud: ) . Mare%l 1990),,and”:}g::ghe form of dIfferlng findings
{e.q ' St1§7§ Kumar, 1979 versus Rothbart, Evans,r,& Fu*ero,” 1979

Snyde & Uranow1t2,,1978 versus everybody eise)., Yet we.don't seem. to

use this. negatlve evidence very ,weil ig, setting _boundaries__on . the

entifying_ important moderating

appllcablllty of the schema concept. or i

variables. We .are. . in. the. habit_.of_ clicking. our . _tongues. _over

Fischhoff's demonstrations that lay peopleygon t use. negat1Ve,,ev1dence

much, but we should look to ourselves.r What people in general and
psyﬁhologlsts in particular need is a rule telllng them what to do W1th

r
L (S
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negetxve eVIdenCe, and for us the rule is i1in the form of a theory.
N\

I HoWevegiithe adoptlon of a theory likely to bé. a “difficult
process.. There _are problems . of both soc1a1 organization and social
lnfluencewlnvotved In terms of organlzatloh, social psychologists and

schema researchers are located in hundreds of organizations, scattered

.aCross . the . continent, and -Wlth slow and 1nadequate means of

&ohﬁun;ééEIOn.i The adoption’of a theory is a matter of response * to
persuasive. communlcatlon, wh;ch ~would be facilita¥ed by  better’

communléétlons networks as well as’ by the persuasiveness -of the casé

cfor.a- partxcular cheory qhd the receptiveness of the audience to

'Ehéofetiéal innovations. (Researchers' means of communications and
socxal “influence have been adequat to _causing the plural . form
"schemas"” rather . than the Latinate "sd ata? to become the more W1Je1y

used form:) L e » e

®  What would thlS theory look like? We cannot offer a deta11ed

picture or a first ;&d% at the theory itself or we. would not hHave left

tliv fiews to he last foyw minutes of this talk.  But we know . some
things. First, the€ need for better notations té discuss process issyes
is cfear. Thf notation may take the form of computér simulation models

unamblguoUShess.ln tha one can run the resulting - cpmputer program to"\
see what it dbes. ur nderstanding of scripts, for example, is
1ncneased by Schank and Abelson's (1977) efforts at programming them. ;
Other notatipns @re also ,poss;ble, for examplé production systems
(Newell, 1973). But the prevailing modes of  either (a) ignoring
process assumptioNs altogether when one 1S dealing with structural
notions like the schema, or (b) discussing processing only _in_ vague

(e.g., Fox, ® 1980) . <é\These have tHE advantage of clarity  anc
a

-verbai terims that are subaect to misinterpretation and amblgulty are

dquite inadequate for major theoretical advdnces.
,,oecond, a,spec1f;c direction for sustained theoret1ca1 attentlon
is the need to differentiate the Schema notion froh other proposals

regarding the organization of memory. Try this test: when ygu next
read a paper that -~ uses_ "schema" _as_ an explanatoty. copce9£-/tty
replacing that term with "khowiedge."f,a,gg '“The reader's schfema for
the contents of a movie _review ,aLLW” 3iM  or her to pickK out the

gr's’ knowledge: of the

important 1nformat on ... - " becomes s
contents of eeet e When this substltutloh y1e1 $. @ Sentence that makes
as much sSense as the origimal,; it iS good evidenc®e that the author -is
not clearly differentiating schemas -from other organized forms of’
knowledge {or pérhaps from knowledge in general). Since  nobody 1n

psychology today"dlspUtes that: we have knowledge, and few dlspute that
it is organized in some fashion, sSuch a rudimentary use of 'the Schema
concept permits oﬂly minimal - theoret1ca1 development and. weak empirical

tests. .Yet the Sc¢chema notlon as it has developed in the -past several

.years does contain ﬁore’specific content than _thisS; and the clear

Q

formulation of that -content-into a theory is Whé;‘thié paper urges--a
theory that is demonstrably distinct from sSuch other proposals for
memory - ganization ‘as Rosch's cognitive reference points; Minsky's
frames, pchank and Abelson s scrlpts, and Anderson and Bower's HAM and.
fts sucgpssors.

To make a rad1ca1 S
ourselvesg), it might be be

suggestion (which ~we probably won't follow
st 1

C
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Jinstead, proposals about the ofganization and processing of knowledge
would have to be stated in fuller detail (lacking recourse .to the:
fuzzily conveyéd connotatiofs of the term "schéma"). Specific areas of
disagreement between dlfferent proppsals coudd beé secen and submittdd to
empxrlcal tests, instead of- the cuggcnt sityation where quxte different
proposals often go by the same dener'ic namé, Suppressing recognition of

alffeggnces.r S : ' : ‘

, The central issues ithlvéd in §Chémé
lways been in. cognitive soc1a1 psychology a

perspectlve,bthey are: - E

. - From the past, where does a person's know 1

does it —acquire and maintain. organizdtion a

information grows exponent1ally°/ o S

. In the presepss, how does the- organized knowlédgé 1nfluence the

engodlng, evaluatidn, , and interpretation of new sensory input? How is
the input in turn allowed to affect Stored knowledge?_ :

research are whak they have
S a whole. From.a temporal

dge come ‘Bgomv . How

e
s the amount ?f stored

And looking toward the future, how does the organlzatlon and use
of knowledge serve the person's purposes and goals? ,How is it related
to behavior? : ' : . . :

[0

Fu | | ¥ ’ )
7 . , - .
T ’ N .




_ o ?
. —~ - \
i .
. T . ! '
. L ; - References .
Anderson, J.  R. La'h'gua'g'e, memory, and thought. Hillsdale, NJ:
~ Erlbaum, 1976. B : S '
Anderson, J.- R.,; -& Bower, _ G. H. Human associative memory.
- WaShlngtonzf Wlﬁéton, 1973- . - CoC - - B Y B _
* Fox, J. -Making decisions under the influence of memory. Psychological
Reéview, 1980, 87, 190-211. S . : .
Histie, R.. Schematic principles in.human memory. Presented at £first
Ontario Symposium on Personality and Soc1a1 Psychology; 1978.
Hastle, R.; & Kumar,; P.. A. _ Person memory - Personality traits as
organizing principles in memory ' for behaviors. JPSP; 1979; 37;
25~38. N
Katz;, D., & Braly, K. W. Racial Q%Greotypes of one hUhdred g.llege
stgdéhté. Journal of Abnormal -and Soc1a1 Pﬁyéﬁdlégy,ul9 ¢ 285
R 07~128. : - :
Aord, C. G. Schemas -and 1images as memory aids:  Two modes of
-processing social information.. JPSP; 1980; 38; 257-269. |
Marell' S. Development of schematic knowledge of social - roles.
: Presented at American Psychological Association; Montreal,; 1980.
Miller, G. A: The magical number seven, plus or -minus. two: Some

limits on _our _capacity for processing information. Psychological

Review; 1955, 63; 81-97. i < L

. Newell; A, Productlon systems: Models- of cdntrol Stthbtutés. In W.

G. Chase (Ed.), Visual information processing. New York:
. Academic; 1973; . o :

Norman; Db. ' A.; & Bobrow; W: On the role of active memory processes in
perception and cognition. In C., Cofer (Ed.); Thé structure of
human memory. San Francisco: :Freeman; 1976. :

Norman; D. A.; & Bobrow; W, Descriptions: An. intermediate stage ih
memory retrieval., Cognitive, Psychology; 1979, 11, 107-123. :

Rothbart, M., Evans, M.; & Fulero, S:. Recall _for ©confirming -events:.
Memory processes_and the maintenance of social stereotypes. JESP;

. 1979, 15,; 343-35%5; " . : S

8chank; R.; & Abelson; R. - P. Scripts;, plans, goals, and,;
understanding. - HlllsdalebJNJ. ErfBaum,,1977. ' ]

Smith, E. E., Adams; N.» & ScHorr, P. Fact retrieval and the paradox
of interference: Cognitive Psychology; 1978, 107 438-4674..

Snyder,rM., & Uranowitz, S. Wi . Reconstructing the . past: . Some
cognitive’ ééhSédUéhééS of bétson perception. JPSE; 1978, 36,
941-950. . ' . - -

+Spiro; R. J. ,Rememberlng,,ihfétﬁatiéh from text: The _"state -of
schema" approach. _1In.Anderson; R. ..Ci:, Splro, R: J.; & Montague,

. Wi, E: (Eds:) ... Séhéﬁiihg -and _the _ acqu;sxtlon .of knowledge.

Hillsdale, NJ: Erlbaum, 1977. o

% . .

























