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A Schema-Theotetic View 2 - o :
: allowing it to enter and become a part ‘of the knowledge store. T }
Whether we are ‘aware” of. it or not, it is this intetaction of new -

R information with old knowledgg that we mean-when we use the term

comprehension. To say that one has comprehended a text is to say L

’

that she has found a mental home" for the information in the

text, or else that she has modified an existing mental home in '

2 \ 3 .

- . order to accommodate that new information. It is precisely this
interaction between old and new' information that we address in S
NI R . . . .
this chapter. S o : ‘#!

e, -

) -

Outr plan for this paper is straightforward.. Fi&st we. will
trace the historical antecedehts of schema theory. Then we will

outline the basic elements of the rheory and point out problems

! “ . \ &

with current . realizations of - the theory and possible solutions.'

Next, we will consider the interplay betWeen the abstracted\

. knowledge embodied in schemata and memory for particular ‘:\\‘
‘s\\;).examples. Then we will decompose the comprehensi:ndprocess in\pf _ °_a;wi.-
| order to examine components of encoding (atte?tion; ‘.. : \1 o .
) instantiation, and inference) and retrieval (rctrieval plans,. Ty o

~. . [y

. editing and summarizing, and reeonstructiVe processes). Finally, :
we will evaluate the contributions of schcma theoty to our . ~‘§'

understanding of the comprehension process and speculate about

Y ——

the.directions &uture research should take.- i__ ’ o e

&

History of the Notion of a Schema

© - While Sir Frederic Bartlett (1932) 1s usually acknowledged S

~}w:uas%the~first~psychologist toguse the term: schema in the sense.

R
e
.




~ . A Schema-Theoretic View 1

A Schema-Theoretic View of . - . o

R Basic ?rocessesiin Reading Comprehension .

. . ;.tofcompletely analyze what we'do when we'read’wOuld

almost be the acme, of a psychologist s dream for it would be

- . : i

\

ﬁ " to describe very many of the most intricate workings of the s
‘humah mind, as well as to unravel’ the tangled story’ of the ,p °

most remarkable specific performance that-civilization has T

, learned:in all'its history. ‘(Huey, 1908, p,v8)

: o
- . - K3

' B, Huey s eloquent statement about the goals of the psychology

J:

‘of reading is as relevant today “as if was when he wrote it in
) 11908.3 The.quotation usually precedes an apology for how little

we have learned in the'past 75 years. We wishuto\break-with'that
-tradition and use ﬂuey 8 statemant to introduce an. essay in which

, . i
we will try to demonstrate that while we have not fully achieved

ﬂuey 8 goal We haVe made substantial progress. s .

* our task 1s to characteri»e basic procesaea of reading )

(4
‘-

.'comprehension., We will not preaent a model of the entire reading
process1*beginning with the rocuaing of the eye on the printed

.page and ending with the encoding of information into long-term -

‘semantic memory or its subaequent retrieval for purpoaes.of
demonstrating compnehenaion to aomeone in rhe outer world. B
Inatead, we will focua on. one aspect of. comprehenaion of

' particular importance to reading compfehension. the iasue of how.,
the reader 8 schemata, or knorledge already stored in memdry,

function in the process of interpreting new information and T ?_3

o . S e o,

..
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: that it is used today, historical precedence must surely be given

' to ‘the Gestalt - psychologists. The-starting point»for-Gestalt o S o

_ psychology-was a paper by Max wertheimer'in 1912'reporting
- research in which Wolfgang Kohler and Kurt Koffka served as -

assistants. These thref becere the principal figures in the

' GesLalt movement.'

Q

The term Gestalt literally means or shape or “form.? S » S

Gestalt psycholopy emphasized holistic properties. It was the
‘study of mental owganization. The Gestalt moVement was a |
: reaction against the’Zeitgeist at the turn ‘of. the centhry which | -
l-held that perception, thought and emotion couId be resqlVed into.
| eleme1ta1 sensations.’ According to Wilhelm‘hundt, the dominant
& figurv in psychology during that period, the business of '.5;7~
psychology 'was (1) the analzsis of conqginus processes into
| elemenrs, (2) the determination of the manper of connection of
. these ulements, and (3) the determination of their laws of . .
connection“ (Boring, 1950 p. 333). The popular metaphor was.
; tﬁat pswchology was mental chemistry.

The insight of the Gestalt psychologists was that the

propertins of a whole experience cannot be inferred from its
parts.> Carrying the mental chemistry metaphor a step further,
- they liked to point out tnatfthe\molecules of- chemical compounds
; haVe emergent properties that cannot be- predicted in a simple |

”l'fasbion from the properties ofathe constituent elements (cf. : j:'.

Kohler, 1947 p. 115).» T
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LeVeling means smoothing an irregularity. Sharpening means.

4 _; . - _ A Schema-Theoretic Viey' 4
The»basic'principle of GbStalt psychology, called the Law of

Pragnana,:ispthat“mental organizatibn will always be as good:as
prevailing conditions,allow (cf. Koffka, 1935 p. 110) In this
definition “good" embraces- such.properties as simplicity, ‘
regularity, and symmetry.' The theory stresses that mental

organization is dynamic,' which means that the tendency toward

coherent organization is a spontaneous process that ‘can happen

<

without an external,goad. ;. - : ,_'.'. ’ 3
Gestalt ideas were applied especially to visual perception.
Iy notable example, which had a considerable influence on .

subsequent thinking, was Wulf s (1922, translation 1938) resnarch *-
~on memory for geometric designs. Subjects were asked to make -
drawings that reproduced the designs shortly after exposure, ..f’?‘
after twenty-four hours, and after one ‘weeks As the interval

lengthened Wulf ubserved characteristic changes in the

reproductions that he termed leVeling and sharpening. L.

emphasizing or exaggerating a salient feature. The OVerall

- effect'generally was to normalize“ reproducttpns., Wulf (1938

p. 140) illustrated the process with the follqwing design.

° /-_ .
N -

vy, !
-
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1

. ‘ ' SN
. Four subJ cts spoke of Lhis 28" a “bridge wh11e anothermcalled it

[ -

an arch. -~ In *heir reproducrions ‘of this" figure these subjects

K : all lengthened the sapports.' Wulf (1938 p.-141) explained his

v

results in thesr terms

hd - ) Y

“In addition to, or even instead of, purely visual data,
‘ . a ’ N - . . “ - . . _. . t
‘. there were also. general types or. schema¥d in terms.of which

~

the/SUbject constrdcted his responses; « + oiThe schema ' o

it f becomes with time ever mofe dominant, visual imagery

[

v,-of the. origingl disappeaps, PP details contained in the
,original are forgotten and incorrectly reproduced, yet even
the last: reprgduction will usually show a steady progress 7 .
towards representation of the type or- schema originally LT

conceived. " ' C. , y

2
.

N

According to Bartlett infhis classic book Remembering (1932

« ' p. 201) the term “schema) refers~to an active organization“of

.- ’ - A . : .
' past-reactions, or pastLexperience o e et The term actiVe was
. ‘ \
intended to- emphavize what he saw as, the constructiVe charactef
. ' . . ) .D~
of remembering, which he contrasted with ‘a passive retrieval oﬁ

€

-
A N

3 ~ i NG o
. “fiXEd and 11feless“ nemories.' “The first notign to get rid of\t-
\

. _
LoE

Bartlett wrote (1932, p. ééja is that memory is primarily or X‘
_literally reduplicative, or, reproductiVe .8 .. It is wish ; 7jf.
o . |
:.remembering as it is with the stroke in a skilled game [df tennis

-

_or cricket] ; N Everv time we make it it has its own

- "characteristiCs. ';‘ s ;,,i~/~'~f———‘—\¥\;;\‘\\”-
) e L. . .
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1 . : ' ’ b4

o ~Thouph he used. phrases such as mental set,’ active S

. I

tf organiza ion and general impression a great deal Bartlett was

-

- nevar very’ilsar/about what°he meant by them, other than to -

v
®
< b

1ndicate a top-down influence.

“
: | “an.individual does not ordinarily.tnhé s +.e a sitﬁation
l.. detail by- detail anl’ meticulously build up - the whole.‘ In }
all ordinary instances he- has ‘an oVermastering tendency' '
simply to get a general impression of the whole, and on the .' oy
. "basis .of this, he constructs the probable detail. Very e
' little of his- construction is literally observed « 0. ' But®
it is the. sort of construction which serves to justify his sh L
if ‘ general impression" (1932, -pe 206)., : i 7' ‘ ;A
. B I " "s‘.,
LBartlett was vague ahout*just how Schemata work. For ; )
example, he said several times that .4 central idea in his theory _' =
was ° tunﬂing around on one's: schemata. ' He apparently meant f.
- :> Lo o
ES deducing the way the past must have been from one s current lfﬁ;; SRRV
- schema.’ But he . never exolicated the idea. Indeed he admitted,. .._ ;"
"1 wish 1 knewtexaotly how it was doﬂe“ (1932 Pe, 206):) . : ;;
k\;i Bartleit s 1deas’ ‘resembled’ those of Gestalt psychology.and S
A ..he even described research of hisaown .on. memory for pictoria1 )

material that was similar to Wuli s.- Nevertheless, there is no . »

‘indication that he- was directly influenced by the Gestalt

tradition. The only Gastalt_psychologist that Bartlettﬂci ed ﬁas

- /-/' . -

. Kohler and he in just a passing note that recent general

~/>psychologital theories are still in a fluid state" (1932, p.v

z - .',’ e ) ) L. . " . A | ‘,jv'.:r
PR (;.j'.fji' ' a ﬁ?f Tev T 'f;°~ e -

B
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C. 186). . At least one of _the major Gestalt I ychologists Was aWare

14]

of Bartlett s-work., In Principhes of Gestalt Psygholggx Koffka )
' [

.(1935 P 519) complained that he found Bartlett difficult to
understand but: acknowledged that there was “a great affinity
',between Bartlett P theory of memory and. our own.‘w: .. St

With respect to empirical reseafch Bartlett is best

temembered for his study -of the recalr~of the’ North America'

'1Indian folk tale The War of the ggosts. ‘He reported that! .
=specially after a long interval, subjects reproductions*becamec

J simplified and stereotyped. Details that “fit in with a

subject ] preformed interests and tendencies“ (1932 p. 03) were

recalled.' Other details were either omitted or rationalized by'

‘ -

linking them together and so rendering them apparently coherent )
or linking given detail with detail not actually present . e Q“g

(p. 94). As time passed, elaborations, importations, and_ : 'y

L d

inventions appeared ‘in subjedts* reprodugtions with increasing -
’ . . . .. . . - . e .,.: .

:frequency. stually these intrusions-could'be'seen as""

A

~contributing to- the subject s rationalization of the text.

We turn now to a major ﬁigute in the recent history of

education and psgchology, David P. Ausubel. He has had dixect

[

" influence on t?e thinking of the current generation of ) ..'E_

educational researcher workers, including the pcesent authors.

’
3

His thfnking, in turn, bears resemblances to that of Bartlett
5 . 2 ! .
the oestalt psychologists ‘and, perhaps even more, ;p 19th century .

'figures such as Herbart, as. Barnes and Clawson (1975) haVE»

.n - [
<! . .
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pointed out. However, Ausubel himself has emphatically denied o I

such intellectual debts (1978 Pe 253). It seems only fair to
. f 1]
conclude\that he’ reinvented the ideas associated with his name . *
) . . . oy

and gave them a distinctiVe flouxish. o T '
: According to Ausubel (1963' Ausubel & Robinson, 1965), in . 513p
: meaningful learning already-known general ideas. * subsume~. rl' |
anchor. the new particular propositions found in texts;‘ This :

-3

happens only when the existing ideas are stable, clear,

Q

—

,.t‘

, discriminable from other idaas, and,directly relevant to the to- ,;’
s
f'be-understoodopropositions. The reader has to be dware of which L

o »

‘aspects of his knowledge are reLevant. Sometimes*this will be
‘  obvious. dSometimes the text will be exnlicit.. When neither;of
: DI -

these conditions holds or the reader s grasp of the required

”fknowledge'is shaky, an “advance organizer® may be escribed. An~
‘advance organizer is a statement written in abstract, inclusivm

g'terms deliberately introduced before a text. and intcnded to

e

..provide a«conceptual bridge between What the reader already knows ..
- and the - propositions in the text that it is hoped he will

i ST T R r ’ .
‘understand and learn. N c o0 54'

. .\ .
a " R

Ausubel has not called his theory a schema theory but it :

Ne,

.7

clearly is. Ausubel's own*research and’the research of those

Inspired by him has deatt mainly with advariee organizers, which P
‘ haVe proved to have facilitatiVe effects (Maycr, 1979, Luiten, EER ,_("
A - n 2 _ - R .- : . : ‘/

- Ames, & Ackerson, 1980). T _\iiw\ : ’;%w’ff’i/

e
. o - s
& .- - -~

T & T
ST ‘mong ed&cators, omething like schema theory has driVen R

@ I8

;conceptions abont_reading. Take, for instance, Huey 8. 61908) ":'_*:f
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conciusion about/whether we read letter by letter ot in larger

4 '] -

chunkss- ¢

f e

“So it‘is“clear that})he larger thex?mount.read'during a i

. , " reading pause, the more inevitably must .the reading be by ®

.suggestion and inferencesfcom clews Of‘uhatsoever kind,.
.internal‘or external. In reading, the - deficient picture is

:jfilled in, retouched by the mind, and the page is thus made

N

to present the familiar appeaiance of completeness in it§

]

details which we suppose to exist in the :actual page (p.

6_8).'“ . | ‘ \: .. L. . )

oe
-

Implicit, if not explicit, in the philosophy of Fegncis Parker

swhen he .ran fhe laboratory school at the University of Chicago at

o the turn of the last century was the importance of building ‘
. N
knowledge structures through experience as a prerequisite to_ .

r a e

- s e

' / !
. reading (see Mathews, 1966). Ernest/ho:n,/famous for his Work in

,,}p AX spelling, recognized the activ _ ontribution of the reader: -

»

“Teally convey ideas to the reader; h¢

~ m:jelz/stimulates him to construct them out of his own , .
/////,/e perience. 1t the concept is .. .'. new to the reader,*itsi
.- s e, '

construction more nearly approaches problem solving than simple

. X
: “[The author] does

Iy

- association«w(Horn, 1937). - And, of course, William S. Gray

»

i) § recognized both in® his’professional writing (1948) and- in his
: : o .

" s ggest:ons for teachers in basal reader mariuals (1928, 1945
. .

'~l954 1960), the necessity of engaging children;é'prfor/knowledge N
> .

-~

before reading. o S

o, - . . . - . " -
. o - - .-: RS X * ’. . . N . G'




- A Schema-Theoretic Vieﬁ' 10
',.,; P » . . . e o N .— > . ) o
' : - : : ‘ ‘ A D A 3
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but the full development of schema theory as a’ model for,
'S ‘ ° .

repreSenting how knowledge is stored in human memory had to~ await

the vao]ution in our conception of how humans process .'.3 :;

&

infnrm tion SP%EEEd by the thinking of computer scientists doing

[N

s1mulations of human cognition (e.g., Minsky, 1975 Winograd

1976) Hence it was in .the late 1970s tbat ambitious statements

iy
-

. of schema theories began to emerge (Schank & Abelson, 1977
. -/ °
‘ Rumelhart, 1980) and to be applied to entities‘}ike stories (e.g.j

IS

Rumelhert, 1975; Stein & Glenn, 1977 Mandler & Johnson, 1977)

and processes like reading (see Anderson, 1977 1978; Adams &

:';‘_;A‘? Collin 1979). Concurrently, schema theoretic notions became

~

54

the driving force behind empirical investigations of basic'

- processes in readingﬁ* Much®

of this research is-described later

in’ this chapter.} First however,

' tempt to g,lu‘cidate'schema' -

. 5 theory as a model of human knowledge.

v Some Elements of Schema Theory S F““\x%
St Az ~ - a

-~ ‘a

A schema is an abstract knowledge structure. A schema is ,:>k

abstract in the Sense thaf it summarizes what is known abbut a

- g -

variety of cases that differ in many particulars. An important

; . theoretical pu7zle is to determine just how much and what sort of
. g N i

. nowledge is abstracted and how.much remains tied to knowledge of

REE K ecific instances.- A schema is structured in the sense that it
represents the relationships among its component parts.. The -

theoretical/issue is to specify the set Qf relationships needed
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for the theorist fB to specify the form qnd substance of schemata

“. and’ the processes by which the knowledge embodied in schemata is -

\

USEdo ’

-

We will hang our discussion of these issues on a concrete
case, the SHIP CHRISTENING schema.’ A . possible representation of

" this schema is diagrated in Figure 1.f If for the sake of the
. _§, .
‘ argument, one’ takes this as a serious attempt to represent the’
L sy
average person's knowledge of ship christening, what does it say

and what follows from iﬁ’ ‘ A T ) . - -

- L

-
‘o

'lnser;LFigurell'about here.
. N ‘ . .

. ST t \J .
Figure—l says that the typical person's knoﬁledge qf ship— .’

christening fan be analyzed into six parts. that it is done to
bless a ship, that it normallly takes places in a dry dock, and

,_so on. In the jargon of schema theory, these parts are called °

a

e nodes, variables, or"slots. When the ‘schema gets activated

/

. and is used to interpret some event, the slots are instantiated”

’

. with particular infcrmation.

.-

There are constraints on the information with whiah a slot

N 4
1

c%n be instantiated. Presumably, for instance, the <celebrity>

v

slkt could be instantiated with a congressman, the husband or

\
Wales, butynot a garbage coﬂuector or bar maide

wife of a-go»ernor, the Secretary of Defense, or the Prince of

Suppose you read in the newspaper that,
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/ - -2 " .
- Queen Elizabeth participated in/é/long-delayed ceremony

~in Clydebank Scotland yesterday While there is still
. ’ . / .
¢ ' °bitterness here followinglthe protracted=strike,fon-this .’

. occasion -a crowd of shipyard workers numbering in the

. _hundreds joined dignitaries in cheering as the HMS Pinafore

v

’slipped into. the waterv/

t
7

A §

R f- Tt is the generally good fit of most of this information e

. : w1th the SHIP CPRISTENING schema that provides the. confidence

that (part of) the message has been comprehended. In particular,
. .Queen Elizabeth fits the <celebrity> slot, the fact that

"::Clydebank is a Well-known ship building port and ‘that shipyafd

L

" . workers are involVed is. consistent with the <dry dock> slot, the . .

____——/

HMS Pinafore is obviously a ship and the information that 1t

_ slipped into the water is cons1stent with the <just beforevﬂ;i_f/f

launching) slotys Therefore, the ceremony mentioned is probably ‘a

. ship. christéning. No ‘mention is made of a bottle of champagne

Rz

" -being broken on the ship 8 bow,’ but this “default" inference is ..

~ easily made. - | ;::'°'

~ The . foregoing informal treatment of the process of schema
activation _can be made more precise. Assume that words‘
mentioning any cOmponent of a- schema ‘have a certain probability

of brimging to mind the schema as a whole. Assume also that once
’.

*> the schema is actiVated ‘there is a certain probability of béing

, reminded of each of the other parts. It Is not necessary tot

A

=assume that the;

kelihpod that a part will reqind a person of e
l ' _

v . A . , Do S0 o
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-
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ey

the whole schema is the same as the likelihood that the Schema

‘! T y" 'A-SchemarTheoretic‘Yiew 13

-

will remind the person of that part. It seems likely, for g_-

example, that a person s SHIP CHRISTENING schema is more likely.

'
L
B

* 4 N .

to activate the component concept of a celebrity than the-mention ;

of a celebrity is to activate the schema. The reason is that
\ e *

<ce1ebrity> is a component of many schemata and SHIP CHKTSTENING

is not Very prominent among them, therefore, the pnobability that

: words about a celebrity will actiVate SHIP CHRISTENING is lowe'

Some components of a schema are particularly salient, that
) /”
is to say, words mentioning the component have a high probability

e N

of bringing to mind the sohema and only that schema and

.ly therefore, these words haVe great rdiagnostic value for the

’~ AR}

reader. One would suppose, for example, that.words to the effect
~ /7
that a bottle was’ broken~os—ehe—bow~qf_a_sh_p w0uld be extremely

likely to remind a person of ship christening. S .

\

A final assumption in this simple model of schema activation

L is that when tw6 or more components of a schema are mentioned thef

IS

aggregate probability of the whole schema being activated is a
function ‘of the sum of the probabilities that the individual
components will attivate the schema.-'b ]

A 4

.+ Ross: and Bower (1981) worked out a formal, mathematical

R ,.

version of the schema Activation theory that has just been

' outlined and subjected it to. experimental test. In one of their

’ experiments subjects studied 80 sets of four words, each related

N B
)

"ol to a more or less obvious schema.' For instance, one set’ waé

-driver trap,, rough " and “handicap, which relate to a GOLF

- s . L o

.o
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schema.' Anotber set was princess,“ “mouth " “hold " and “dial "

a

' :.which relate to a TELEPHONE schema.i After studying the word :

sets, subjects attempted to recall the words given one or tw677

”

l wordSvfrom each set as a cue. The schema model gaVe a good
acconnt of the recall patterns observed in’ this and two other
.:'experiments. In fact it did better than‘a.model based on S-R
learning theory and traditional: associat'ionism.~ . ‘
To get a feeling for how a model of schema activation of
._ ;this type might work with text, consider the following two : .";';'

sentences. : : Lo o - ;o

R - . . « ..

Princess Anne broke the bottle.on the ‘ship. -

The waitress ‘broke the bottlée on the"shi.p. e

.*.In the first case the <celeHrity> slot as well as the <ship>rand'

.'<bottle breaking) slots are matched and a ship chri tening

g -l.‘.:..

'f#_the bottle on the bon of the ship. _ For most pe ple the gecond

:sentence does not suggest a ship christening bu instead,

perhaps, a“scene in the ahip 8 dining room. .

.

is intuition is b '

- -

7,consistent with:the,schema activation model ecause a waitress

e will not fit in the <celebrity> slot and th's there is less- s

-_'~,;

te evidence for a ahip chriatening interpreta ion. ;,%'gcj" _ )
’ ) <y ’ . ‘ & 5 B B - PR .- ; )
9 :

The simple model e . are considering

..'the following sentence, though'
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‘-5 [

o During the ceremony on the ship, Prince<Charles took a
. swig from the bottle of champagne. _
.Here many slots in the schema are matched and the model cannot )

.

.resist predicting activation of the SHIP CHRISTENING schema.. noﬁ

o

:'i_could the model be made smarter 80 - that, like % person, it would

1

'-jhnot come to this conclusion’

First, considen‘a nonsolution. ‘As a general rule people are .

» [y

,unlikely to include in their schemata knowledge of the form,'“i

a ship christening the ceremony does not take place on board the '

. .
’_-

‘ ship“ and the celebrity does not drink from the bottle of '
S “champaghe. ' The problem is that there are infinitelyvmany things -

5_that are not true of any giVen type of eVenf.- Thus;~it seems .

.reasonable to suppose that what is Dot true of a type of event is
(7] ’ '

‘directly stored“ only in special circumstances. For instance,_i o

. one might store that a warbler does not have—a thick beak if this -
- - 4
_ is thn cri"cal feature that distinguishes 1t from the otherwise

ivery similar song sparrow. A:,

e

" '_‘f_ In general though, determining what ‘1s: not true requires an .

1 inference from what is true or is belieVed to be true._ In the -

: 4
L case of the Prince Charles sentenee, the inference chain might

-

/look llke the following. E ,"’ . %‘; e vﬁ L : ;. T

a

o ,L.,gi_ 1. A ship chriatening takes place on a platform on the dock .

\T\EExt\to the bow of the ship (from stoted knowledge). :‘""

Q-

2. The ce,-“ ,cy playing the kcy role 1in the ceremony stands

on this platform (from stored\knowledge). "xﬁ} i




v
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4

3. 1If PrincerCharles were the'celebrity taking‘the principal
_.';\ eg.v.
;part in a ship christening ceremony, then he would have been

&

@A

S standing on this platform (inference).°.

4. A platform on the dock next to the bow ‘of a ship is not ,’

ﬁon the ship (inférence). - j. - L HI;A,. -

5 During the ceremony, Prince Charles was on the ship

' (given in to-be-interpreted sentence) -
$ . -

6. During the ceremony, Prince Charles ‘was not on a platform.

o % ) R .

f'lused Tor ship christening (inference) ' :

7 The ceremony in which Prince Charles W irticipating -

- 1was not :a ship christening (inference) B o

L

' “Converging evidence that the sentence is not about a ship

i -

.~christening might come from anaylsis of the fact that - Prince
. Charles took a swig of the champagne. In this case, “the reader
might make a lack-of-knowledge inference (Collins, 1978), which
}~_' ‘-VWould work something like the following"
%i{ - 1. I (the reader) do not have. stored the information that

.‘ L. .o~

.+ the celebrity takes a swig from the bottle of champagne during a
. ¢ :
, ship christening (computation based aa stored knowledge). e

d.
e

o

_?l °~" 2. I have many facts stored about ship christenings that are
at the-same level of. detail as_ the information that the celebrity '
- ,i. takes a swig from the bottle (computation based on stored

knowledge).

3. If the celebrity 8 taking a drink from the bottle were a

e

‘_? : part of a ship christening, I would probably know that fact h

4 L,

T ow

(inference).

e
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- 44 A ceremony during whiph the celebrity takes a drink from _
‘a bottle of champagne 18 probably not 4 ship christening

(1nference) PE V. \". . . .' - ] ) » n :‘» . K S
5. Prince Charles took a swig from a bottle of champagne

v

(from the to-be-interpretedasentence). ;' 4;;),;,,4»-*Lff”/

. "'_ ;fﬂ 6. The ceremony in which Prince”Charl s'participating is
o g ; 3
probably ‘not ‘a- ship/chfistening \inference). .

: ~
Plainly, the representation of the SHIP CHRISTENING schema

L]
diagramed in Figure 1 is not adequate to support the chatins ofd
inference required to deal with the Prince Charles sentence. One

problem is that some pieces of knowledge, such as that the

christeningotakes place on a platform under she bow of the. ship,

A . are missing.' But this 1is the least of the problems with the
. representation.-' “
o ~ The fundamental problem with the representation is that it -

B} -

does not make explicit the temporal, causal, spat&al, part-whole,,'

‘kf and member-set relations among the components of a ship .T T
n' CRN
~ christening. For instance, tbe representation does not include

. -

the information that 1t 18 the: celebrity who breaks the bottle on
L%

.; the bou of the ship and that the reason for the breaking of the
bottle is to bless the ship.; Pigure 2 shows some of the '_, T

L relationships among these eomponents. Such relational knowledge .

‘ <3

- "\. .
is nqussary for inferehcing and -as we have just seen,~“

o

gy
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\ - ,' Insert Eigure¢2'about here; -

’0’

\ | mm—ee

A = ST T
Bechuse the representation of ‘the SHIP CHRISTENING shema-

col . n "

portrayed\in Figure 1 is impoVerished, the - relationships among

‘the parts and between the parts and the whole are arbitrary and
\ e '(
funmotivated.~ It can be predicted with some confidence on the -
\ W

&» basis of accumulated experimental evidence that a person who

=

: posSessed the knowledge, and only ‘the knowledge, represented in

Figure 1 would not only haVc trouble making perspicuous

'\-)

inferences but also (a) would r.«.ve*trouble learning similarly

s

;arbitrary additional facts about ship christening, (b) would be
”vulnerable to confusions when attempting to. recall and use fxcts
aboqt ship christening, (c) would be relatively slow to: refrieve'
o ‘aven well-known fscts. Fach of the preceding problems would grow -
}w-l “ moTe. severe ‘as - ‘the number .of, arhitrarilv—related tacts that were 8

known increased. B

. . , : oo
Every schepl theorist has emphasized thc nonarbitrary nature -

‘of - knowledge., Notably, John Branstero (e.g. 1983) has str=ssed

.
)3

’that “seeing the significance ~of the- parts in terma of the ,
,‘vwhole is the sine ggg}non of a schema-theoretic vicw of T
L comprehension. In one, of a number of experiments thaf Branstord.
T .'and his colleagu:s”have done which provide eviden'ce 'f{or this _J‘;

rclaim, Stein and Bransfotd (19:9) found that subjects ﬁere .2 A

-slightly worse at recalling core sentences, such as,;ij‘p~p“ L
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.. The fat man read the sign,,-' - o :;? e

-
[

when the sentences were arbitrarily elaborated as. fh
. . ‘_ .,'_. B . r o X) . .
.H:The fat man read the:sign that was:two’feet high.,
i ’ ‘ / ) ,,.';‘ o ,-: -

2 ¢ contrast, recall of the core. sentences improved substantially

-
.

) when the core sentences were’ ,precisely elaborated," as,in,'

. //
. . . - L]
- . . . . .
. . » . ;
. “ N /

‘Thé fat man read the sign warning of the thin 1¢e.
P ) B * ‘ o ’ "l." e -7 o s o :
A precise elaboration clarified the significance of the conc?pts ’

e

" in the core sentence and indicated how the coacepgp fit t

her.
i

n
_la$.

@:hl Smith Adams, and Schorr (1978, see~also Cliﬂton &

"Slowiaczek 1981 and Reder ‘&:Andefson, - 1980) haVe\presented some '

e P2

’ strong evidence showing the‘benefita of integrating otherwise

‘arbitrary information urder the aegis of a schema. Subjects
\
. a:

learned pairs of apparently unrelated prOpositions attributed to

.. .a member of some profession. For:instance, T

’ > . S ‘
~ . . '.’

"+ 7 = The. banker broke the bottle._g;

it W
e e

2 e
g
4

v ' The. banker did fot deiay the. t rip.g\ ‘

R

Then a third propoéitibn was learned that either allowed the

.

LY
subject to’ iﬂtegrate‘tﬁe three sentenees in terms of a common ,'

‘ sehema or which was unintesratable with the other two sentences, )
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~

. -, . . .-

Subjects required fewgr study opportunities to learn the third e

‘.sentence vhen . it was teadily integratable than when it was’

\
-unintegrataﬁle. MoSt interesting was the fact that after all of

0.

. .

’

unintegratable sets were ones they had seen..

v g " :
‘the sentenceg had been learned to a high criterion of mastery, it‘

’

took subjects longer to Vefd%y that sentences from the

°

r

ce

e The explanation for this subtle finding is ¢hat in éﬁ.

'ﬂunlntegrated set all of the prOpositions “fan out from a single -

. I
common node representing, for instance, “the banker. _ This means o
s L

'that each new proposition added to the set increases the burden o

' .

£ Y4

. of memory search and Verification and, therefore. causes an

increase in memory search time . called the fanning ef‘ect“

’

“-(J. Anderson, 1976). In contrast, the interconnections among the "

}concepts in integrated sets facilitate retrieval and '

_ causes little of no increase in search timé.

'*f-deal wiﬁh how 3 schema may - be modified %o accommodate new-.

Verification, thus, adding K% proposition to An integrated set

.. ~— '5-' <\~. ‘
Most discussions of schema thedry have emphasized the useﬁ

‘of schemata to assimilate information. Here, instead, we will

R LN

s

information. Obviously. a person nmy modify a schema from being

b

-'told new information. For - instance, a person might add to his or

-~

)

'her SHIP CHRISTENING schema upon being infotmed—that the platfotm

| on which the ceremony takes place 18" typically draped with

bunting diaplaying the national colors.‘f-,l .
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{resumably a logical person will check ta make sure new . >

information As consistent with the informatio? already stored

1-

1
and 1f it is not, will either reject the new- infqrmation OF«_ . ."_

° «":9

~‘,modify the old. Presumablx a careful person will evaluate ‘

whether the source oﬁ new information is creditable or the

evidence is persuasive be fore changing a schema. Lipson (1982)

hag °vidence that suggests that even young readers will reject ‘

S

]
text information if it is inconsistent with an already possessed
A - : .

Al

integpretation that they believe to be corrects’ .

A primary source of data for schema change and development
isﬂexperience wiztr oarticular—cases——-ln—axprocess—that‘is“still—"“

not well-undersiuou, even though thinkers have wrestled with how
. N € &
it happens since the time of the anctent Greeks, people make
inductive generalizations based oﬂ perceptible ot functional

features or patterns of particular -cd8E8., Traditional

. R . i :
psychological theories envisioned a slow, grinding process of'""

Q P
generalization, 8o slow and uncertain that ‘the wonder was that

anyone acqui:ed the knowledge-of a five-yeag-old. Current _>ﬁ
.theorieg envision.po;erful inferential heuristics and ,I_??g;
generalizgtion from a few cases or even a aingle case. pr the
wonder ia tiow people avoid filling :heit heads with.all sorts ofbl

.

-inaccurate and farfetched beliefs.:d How, for instance, is the

. nonexpert in- ship christening,‘upon reading the neuspaper

Q 3.
describing the putative christenfng of the HMS Pinafore, to be.

. restrained from inferring that’the purpose of a ship'christening

9.

is to celebrate the end‘of a labor dispute?
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'5‘are animals .and breathing 'is a'property of ‘all animals.
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. )y o : '
, We turn now to the question of- the,relationship between the

K \\ o
.

»knowledge embodied in schemaga and knowledge of particular

LI ¢

scenes, happenings, or messages. " An. attractive theory is that a

- - s o -

‘Bchema includes just the propositions that are ‘true of every
. oF ) K
‘member_of a class. For instance, a BIRD schema may be supposed

- -to include thé information that birds lay - eggs, haVe feathers,,

S

'i haVe wings, and, fly, that ‘the winga enablﬁ'ﬁlying, and so‘on.

':thCollins and Quillian (1968) prop:sed the" interesting

\

, additional asSumption-bhat for reasons of cognitive economy“

4 . -
.propositions about the general case are dht included in the o

e e e PR

g representation ﬂﬁf particular cases.- So the representation for g

‘robin is supposed to include propositions about dist‘nttive .
. ' E] 1,

- features of robins, such that they have. red bfeasts, but not that

-
l

‘they fly or'lay eggs. These facts can be- deduced from the fact _kf

7
e

'that a robin is a bird and that a robin has any property ascribed‘

‘to all birds.“ Similarly, the bird representation does not

- - .
directly includ; the information that birds brehthe, gsince birds.

.

?
-

‘- - anan -
e .

_} Insert Figure 3 about here. -

[y

: 2. e . . ,
Collins and\guillian theorized that knowledge 1s organized

in semantic networks that permit gnaphical representations of the.

type illustrated in Figure 3. Noticecthat there is an .
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. . .
- kY

increasingly long path in the'neework from the canary node to . the

information (01 predicate) indeach of the following sentences

© . .- canaries are yellow. L o o
., ' Canaries lay e gk. o T L o R ; . :
;o . . . v C .
. . Canaries c¢an breathe.._* - : . f~i.__ T,
It'is a straightforward prediction that the greater the distance

. in the netWork that must be traversed to find the stored “ .

_,.. . »

information, the 1onger it will take to verify the proposition., .

Thts prediction has been confirmed nany times 1n many B

laboratories. _ - . .

e b : . ] Tt

»

s \-.-\~|

~is not infinite. People could save a 1ot of memory space if they

stored information at the most inclusive possible levels in their

-
N

knowledge representationsf Furthermore, most people have

probabiy nevet .seen a. canaty 1ay an egg. ot a giant condor fly, so

k] . R

there is little reason to suppose that this information would be .

directly stored in their canary or condor representations.

- »‘

=

' - But what .about- the information that a tobin can fly’ Surely b‘

the typical person has seen countless flying robins. It would be

& : LeA - <

. an odd theory of human informatioﬁ processing that could explaim

iy why this Yact Was not stored directly in a person 8 robin
. ~jrepresentation.f To do 80 would require pdstulating 8 ment11
i S
librarian who, when the «senses retutn information about flying

LR

. : . -
S robins, steadfastly tiles it on a higher shelf. ﬂ o \\\f.'

_ . L L, .
s ' A el .
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_ Current theorles of concepts posit that the information

o

represented in specific concepts such as robin overlap with the

'~inFormat1on in general concepts such as bird (Smith & Medin,

°

.. 198L), In: fact, robin is a good example of a bird since the
v ¢
overlap is large, while penguin is a’ poor eaample ‘because the

~ i .- - .
la .

overlap is small.

what is the best way in a theory of knowledge e

o
. representations to cope with exceptional cases? In-the first
f place, péOple probably placa an implicit hedge_on'all the f§cts

they think they know, of the form this proposition is true in

.

.4;'! only normal states of the world.? At the very least such a

- hedge helps fend of f: philosophels who ask questions like, “If a

dog is a four-legged animal what is a creature that has three

¢ - . -
. . . B R

legs but is otherwise a dog’“ L

The real theoretical problem, however is not With abnormal

X -~

>

cases such as dogs with three legs and hens that do not lay eggs,z

but with more mundane exceptiqﬂs' Most birds fly, however some -
such as penguin~ do-not.4 Canaries are often domesticated ,

howeVer many ‘more are wild. Cups tend to be used to. hold

The classical issue -in concept analysis was to specify the

features that were individually necessory and jointly sufficient

before a thing could rightly be called an instance of a concept.

For example, following Katz (1972), some of the nEEEEEEry\

S : features of bachelor are said to be <male>, (adult) <human>, and-. ‘_y;

N

. . '.l
B - =
- 1 . . . . -
. A : Coe o A Co
. “ s S~ . . ,
L . ~ Lo - A -
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' <unmarried>. 1f' a feature is'necessary“‘then'all instances .of

the concept dispIay that. featuﬁf. HoWever,va feature that all

- R |

> “instances possess may not be a nccessary one. It may be safe to

S
assume that every bachelor has a nose, but <having a nose> is not

’ .

“a necessary feature. If an- unmarried, adult, human male without
a nose did turn up, no one would ‘be reluctant to call him a .- - .a

:bachelof In contrast, calling a married man. a bachelor would be

~

A .regarded as-a non squitor (or a\joke or a metaphor). Thus,

<having a nose) 1s a characteristic feature while (unmarried) is

a necessary feature, eVen,though by hypothesis eVery bachelor :

"

"jdisplays bdth features. - . ] . S
. 2, : Cs : : - A
. The very idea that concepts or schemata (there 1s no

g principled distinction between tHe two) “have necessary features..
has come under lethal attack in recent yeats.' Wittgenstein‘

' (1953) noticed that it can be ditficult if not impossible, to

1

specify the necessary features of most ordinary concepts. His ;

-

" famous analysis of games suggested that there are . no features :_v:

"common to all games and that the relationship among games is most

4 -

\

_aptly characterized ds one of “family resemblance.° Putnam L
: (1975 s:e also, Kripke, 1972) has shown that featu:gs of
ordinar& concepts that at first,glance might seem toebe necessary |
‘-;are really only characteristic. For instance, <precious) cannot 2

- be a necessary feature of gold because gold would .no, longer be

precious 1f large quantities ot it were discoVered °°m9!ﬁffﬁt;“._ .

o If there .are; few ordinary concepts with- cleatly necessary
Q . i
’ ; -features and infeed not many with characteristic features true'

;o c
L~
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of all cases, the basis for positing that knowledge consists of

¥abstract summaries of particular cases begins to erode.L And this ;

<

leads one to consider granting a greater role to memories for -

-w" 3
'd . °

particular cases. It could be that much that passes for gnneral

.Q \-

knowledge 1s actually Qerived as neéded by retrieving specific

cases and making calculations based on what is known about them,

L.

Let s'do a thought experiment. What kind of nests do birds

A - .
° - B

s - works as you answer this question= :,_. \'b o
| _“'.: Probably you answered the question by. thinking of . particular
types of birds and then~trying to remember occassions when you
‘saw the nests of these birds, either in nature or in. books.’
Probably you began your searqh with a familiar, typical bird,-
'-.such as a robin. If‘you-know quite a bit about birds, your
ba search probably turned up diverse kinds of nests such as those of
' ducks, Baltimore orioles, barn swall;ws, and bald eagles.' |
Your intuitions were .no doubt consistent with the
-'_hypothesized process of searching memofies of specific eases.
Experimental evidence, which does not rely on intuition, is also .
i-:consistent with the hypothesized process.,.Walker (1975) asked
.subjects to accept ot reject as quickly as-possible propositions '
about a wide variety of things with quantifiable %‘ime__nsion's, such .

as the folloaing.

& ——-

> A large dog could wefgh 12 pounds. -

_,build? Try to pause’ befone reading on, and notice how your mind SR
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Subjects quickly rejected this, proposition and also quickly f

v

. rejected sentences that ascribed an extremely heavy Weight, such

~'accept or reject weights rated at the boundries of a 1arge dog,

say 60 to 60 pounégl\\\i : . - e : o \"‘ ..7 K

'as 400 pounds, to a-large»dog.’ Furthermore, subjects quickly

accepted statements ascribing a weight rated as typical of a

. large dog, such as 100 pounds.» However, subjects were slow to

It is very difficult to accommodate Walker s findings to a -

@

theory that says that people have directly stored as part of

: their general concept of a large dog that large dogs weigh from.“_t

'__.dimensions. If a person has _storeg the.range of- weights\of larg

. people make use of knowledge of. specific cases in caleulations

/

"_'used in the same sense (Anderson, Pichert Schallert Steve s, &

: 'peOple would be equally fast at accepting any weight between 51
,and 140 pounds and equally fast at - rejectinggany weight outsideﬂ

L this range. Moreover, the\theory that»people directly store as‘,

say, 51 to 140 pounds. Such ‘a theory Would have to predict that i

part\of their knowledge of a class of objects generalizations

‘about the range on each dimension along which the objects can’ be

\_

classified is highly implausibTET\‘ijects\vagz\in\innumberable

’dogs, why not the widths ‘of their ears and the - lengths of their .

tails? The more plsusible and parsimonious theory, then, is t t

such as’ the foregoing.;

« s G It is well-established that words can’ have different f' .

ffmeanings 4in different contexts, 'even when the words are being A

e

Trollip, 1976, Andersor;& Shiffrin, 1980). - This fact poseq a

-



S

A S‘;.cheni‘a-'l‘heoretic '\fiew .28 .

e

grave problem for any theo y aloﬁg the lines that- the meaning of,

‘, a compound is. the product of the general meanings of - the S .

. L
constituent words.; Thi'

conventional theory does work in some'.
cases. For instance?/it seems’to work inrthe case of the

'compound red dress The dress can be construed ‘as having a

1
typical shade OZ/F ed. ,
Now consid the following compounds, however.' red - :

. ‘bstrawberry‘ red barn, red sunsetl and red hair.voThe red

x;.visualized/is different in each of these cases, as Halff Ortony, f
. and Anderson (1977) haVe demonstrated empirically.j To explain .
- this effécb, we propose thab specific memories of for instance;_.
red hair are retrieved and the range of hues calculated.

'further suggest that the hue of the compound is predicted on the

/
basis: of the generic concept of red and the generic concept of

he object only when the person has’not experienced this
;. [N Dow :
/combination before Qr: when an indeterminate range of. hues is

j possible.’

,<\g"‘ Stating the foregoing theory in general form, word meanings

5

are context sensitive because people treat words and phrases as

""h, instructions to locate.in memorv specific examplss. The sense {

Id

and reference of the terms are then refined on the basis of these =~

e T

examplesf« When specific examples representing the intersection f?h

. of- the sets of examples signified by the terms cannot beﬁlocated

L}

. then the defsult inference of a typical meaning is msde based on ‘:

R e

L

the general schemata that the terms represent.,

‘. R IR “- - e . o
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+ How are the phrases “a particular case“ and “a specific
example ‘to, be interpreted? A robin is a specific example of "a
;bird hut notice that ROB;N is itself -an abstracted and generic_.

_schema. Sti1l more specific is the-robin-I-saw-nesting-in-the-

'~"hawthorne-tree-outside-my~front-door-this-morning. Pollowing :

- Smith and Medin (1981) *32 assume that people have knowledge

\s’ . - !

e -frepresented at various levels of specificity.- Nothing about ‘our

- .

‘:thinking requires people always to get back to memories of cases\'

~fexperienced at a particular moment in time and space. _ '

' v

S In summary,.the three main points of this section were that _
"~ an adequate account of the structure of schemata will: include ﬁqu
;'information about the relationahips amnng compone&ts, that a
'completevtheory of schema activation will include 9 major role'
‘.for inference, and that during language comprehension people
prohably rely on knowledgg of particular cases as well as v

2

>~nwiabstract and'general schemata._‘

. - . - . ) "'/._. :
Schemata~and Infetence L _'“tc§.if
One of the key procesaes 1n a schema-theoretic account of

cognitive processing is inferencing. In choosing to highlight ‘

inferences it a specidl sectioﬁhcne run the risk of suggesting

q ~,\'i b'

i -that inﬁerencihg occupies some special stage in the comprehenpion _ﬂ
o \_\\
procesa. We asaert\no such claim, in fact, ve. wrll demonstrate

[

that inferences can occur either at the time of initial encoding
\

of text‘information into memory or’ at\the time that information

L T S LS _-.VTA‘ __m__‘_._)_.sl.., R o ‘ PO SN

‘Qg} is retrieved from memory.‘ The reason for deVoting a special
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section to inferences is to acknowledgel}heir centrality»to the
\

o-erall process of comprehension. At least tour\kinds of

\\
'A'? inference can be identified in reading cpmprehension. ST

\(\ L4

e
1, Inferences may be involved in the process of deciding B

. what schema among many should be called into plax in- order to

c0mprehend a text. It is rarely the case when reading that one

.18 told directly what schema to use._ SuH@le cues are usually

ry

picked up from the text that allow schema selection. For_

example, to read a. lead sentence from a newspaper article

L . n

‘ indicating that Princess Anne took part in a ceremony inVolving a

new ship may provide sufficient evidence to allow a reader to ;t
f_infer that a SHIP CHRISTENING schena. should be inVoked. :
' :AZ. nference 18 also invoIVed in the process of

.instantiati;gkslots within a selected schema. ‘A reader typically

makes inference when deciding that a particular character ot item .-
mentioned in a story is intended to~fill a particular slot. _1
- Consider the eaﬁfier example about Queen Elizaheth in clydehank..
| There was«nothing explicitly stated in the text to tell the
f. readegaéhat Queen Elizaheth should fill the <celebrity) slot.-
f:The reader who decides she should fill that slot has ‘made - the
. inference that she, amongst all the characters\and items in the -
text, is the most likely candidate to fill that slot.
;Furthermore a reader may fill a particular slot in a schema hy
'.assigning default values in the absence of any specifically o .

"”fsubstantiating information in the text- Again usiﬁi“tﬁE"SHIP" ot

v'CHRISTEN1NG example, deciding that a bottle of champasne nas‘used

-
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is an example of such a default inference. It should be stressed

'

that filling slots by default is not a rare event. Rather, it is

a routine aspect of the ongoing process of comprehension.

Writers. rely on  the fact that there is a considerable amount of A

. . ».

knowledge that they share with their audience. When it can be e

vassumed that their audience will ‘be able to accurately infer what .

shared knowledge has been omitted writers will usually omit it

J(Clark & Haviland 1977 Grice, 1975). It is ‘this process of

r‘ftold that an inference has been made.

g.conclusive based upon lack of knowledge. It has'the logic,:“lf_X':

. were true;rlgwould know it}were'true.— Since I do not know'x to.

" be true,_it is_probab]#v-'false.‘K Recall the earl}er example in

_ which this sort of inference was involved in deciding that since -

Prince Charles took a swig of champagne from.ghe bottle, he must
not e participating in a ship christening.
One paradigm of studies designed to investigate schema,

-

selection inferences invo1ves presenting students with an

'w»:ambiguous text, written so as to permit two or more..

:interpretations, and 1ater asking them to’ recall it.o Then on the
a .7
basis of theme-revealing intrusions into subjects' recall

protocols, one can infer the schema that a given reader selected

:;i tq provide the best account of the data in the text.,:imw f

There is a - fourth kind of inference.‘ it dnvolves'drawingfa |

*




o - A Schema:Theoretic vreé . 32
aot S - --"; TR » - 8

The paradigm is. illustrated Ih a study by Anderson,

Reynolds, Schallert, and Gpetz (1Q77), who presented college
students with two texts. One text peamitted the interpretation '
‘ . . o, d (.
t

fof a priJBner planning his escape from a cell or that of a F
restler trying to get ‘out of his opponent 8 hold. The second o

' _permitteq,the interpretation of four people gett&ng together to

_ play cards or that of a quartet about to begin their weekly music .

gractice. Physical education'majors and music majors tended to

.

"select the specialized schema (wrestling or quartet) for only

-

that pasSage consistent with their experience, selecting the g;)
. common schema (prison or'cards)‘for the other-passage. The s dy
suggestsathese conclusions. (a) schema selection. is aften based‘

upon inference. (b) the schema one, selects influences the amount

"~ and nature of recall and (c) once a schema has tnen selectvd ' \:

o -

-

even by inference, it will driVe other inferences, particularlg, _’

. slot-filling inferences (see section on themata and

0

- Remembering). L f' f e . B N

s Evidence for the second kind of infrrenee, using a. echema
already selected to guide the insta, iation of slots within the
schema comes from a slightly different research paradigm. ;( ; -

a ": N

» Subjects ‘are given a passage dtitten in language so general and

.-vague that it is difficulf to remember by. itself, such 3s rhis -

'ﬂone (used by Dool ing-&,Lachmaﬂ. 19713 and Bransford B.Johnson; :
'1972): e ' R 'y




' A Schema-Theoretic View 33°
", The procedure is actually quite simple, First, vou
arrange‘the items into different groups. Of course one pile
‘may be sufficient depending ‘on how much there is to do. f'
'.you have toLgo sodéwhere else due to lack of facilities that

LY

is the xt.step, otherwise,xyou are pretty well‘set. 1¢ is’
impo t%‘h}

~'not'to'overdo things. That is, it 1is better to do j
- too few things at once than too many. In the short run this
may not seem important but complications can'easily.ariser;;‘

,A mistake can be expensive as well. At. first, the whole i'

"prgcedure will seem complicated. Soon, however, it uilk

) become just anot her’ facet of life. It is difficult to,
foresee any end to the necessity for this task in the
1mmediate future, but then, -one: never can’ tell. Arter the
»procedure is completed one arranges the materials into
different groups again. Then they &an be put into their

' ;appropriate places._ Eventually they will be used once mwore
.-"and the whole cycle will then haJe to be repeated. ﬂowever,
"-that is part of life, - - cw e

Some subjects are given the title, Nashing Clothes{ before..

° -

" they read the passage, some after, others not at all. Passage .

recall is enhanced only for'the condition in ahich subjects are

A given the title’ before-reading. Without a title, uhich allows

'subjects to envoke a schema, a reader cannot decide what to do

P

. withi the information in the text. Once a reader is able to ""_5>

._activate her WASHING CLOTHES schema, howevar, even the vague
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- terms in the text can be 'matched with the»appropriate slots_(e.g.

.
5 N - A
R

"somewhere else” = laundromat).. Hence memory for the text is
C ! improved.' Variations on this,paradigm have used disambiuating

-pictures (Bransford & Johnson, 1972) or names of historical
-~
characters (Dooling & Lachman")1971). - The broadernpoint to be

L

"made is that even normal texts, with no. intentional ambiguity,

. &

'\ .- are rarely completely clear about what text items ought to
instantiate which slots within the schema that has. been selectqd,

’ usually the reader herself has to decide{»for example, which
: .- 4

character is. the heroine or why someone performed a particular PR
) -.-‘ _.act. | - . . . ‘—

.
&~

The third type of inferenc/,—using a selected schema to fill
‘important slots by assigning asdefault value, is, as we have -

said, the normal sense of what we mean when we say someone has

/‘/', . : . * ‘. '
drawn an ‘inference. - And it is this type of inference that has

7

'-been studied most often, particularly developmentally._ The.

. !

developmental research is. ambivalent concerning preciselj what

accountsufor the observed growth across age in the sheer number

-

of inferences readers are able to- draw., The work of Paris and

..
-

[ . suggests that younger children are simply not predisposed to draw

.inferences spontaneously. They found that five-year-olds were . I

1.

v

: less able to infer the implied instrurenc 4in sentences like,~“The

| man dig a hole,“ than were eight-year olds. However, when the '

five-year-olds were told to act out the action in the santence as"




- B : R .
. ' - o ‘A Schema-Theoretic View. 35

. ' e E -. ,,Q. S . B

they heard?it they-ﬂtre'just as able-as the eight-year-olds to”’

infer the instrument in responae to a later probe. N

e -

i
_ ‘ An alternative, although not mutually-exclusive argument is
' \
that age related growth in inference ability is really a ° ‘

L difference in the grfowth of knowledge available for drawing

- -

oL 1nferencea. Omanson, Warren, ‘and Trabaes% (1978) concluded that‘
"{t was availablefprior-knowledge, nBt‘differences'infnemory ;- ;f' l

- capacity or control mechaniana-that accounted“for differences‘in "

. the quantity o; inferences drawn by eight- versus five-year-olds. -

f{,_’Pearson, ﬂéﬂsen. aﬂd Gordon (1979) found that differences in

P

i,.prior knowledge of the topic accounted for large differences‘in

WO

. hildzfn 8 ability to answer infdaghtial queations but "only for

‘very modest differerices in literal questions;\ Nicholson and

v . . LS

Imlach (1981) have reported even-more convincing‘evidence'for the'
4

. .influence of knowledge on slot-filling inferences. K‘Qhey found

-

* - that when children were giVen texts nbout familfﬁrétopica they

T 9

often resorted to prior knowledge to anawer'inference questions

. even when the text provided explicit infoﬁhation that could have

been used.

'x“fi; , Regarding the fourth type of inference, the lack of : 3 -

knowledge dnference, only anecdotal case study data are currently

‘ available to evaluate the rdle and frequeney of thia sort of
S inference.. ﬂowever, Collins (1978) doea provide nuﬂhrous

", 4
hd L

examples of questions that it would appear ‘that aders could

' anawer only by invoking lack of knowledge inferences. One point

ahout-them.r they seem to be made primarily at the point of

.
.«

- . 5 C P
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retrieval-or when an. interrogator (teacher or experimenter)

- -

LB

imposes a ‘task upon the reader demanding such reasoning. Unlike
defaulr inferences, for example, they may not be made routinely
/ .

during the ongoing comprehension process.‘

- TWo important questions about inferences that any good

theory of comprehension will haVe to deal with are (1) Hhich <

inferences, among the indefinitely large. number that could be

made, will a reader make during comprehension? and,(2).When do

readers . make inferences, at the time of initial encoding of
[4

'information into memory or at the time of retrieval?-

Regarding the first question, the best evidence comes from a.

‘study by Goetz (1979). Goetz created'ﬁiternatiVe texts in which

-2

'a target piece of . information was either essential or unessential
o w‘to understanding a story, and was either explicitly stated in the

_‘text or only plied by the information in the text. He then

. measured the probability that the target information would be
‘recognized (Experiment 1) or recalled (Experiment 2) as a |
function of explicitness and importance. He found that
_importance was a good predictor of both the probabildty that that
the implied information would be recognized and the probability

that it would be recalled. Interestingly, however, when the e -

.' - target information was stated explicitly, importance predicted

reca11 but not recognition.} Goetz 8 findings ‘are significant

.

f‘because they provide insight into constraints on an otherwise

. unwieldy process. Without some: criterion for deciding whicha
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inferences are to be made, there 1s no principled way for a l ..
f’o N

,theory to expliin how. the taference mechanism’is stopped from

1

o churning out countless elaborations of the text. . Sl M

’

The issue of;when inferences are tade; during encoding"or'

‘retrieval, has a checkered ekperimental_history," The usual

paradigm for determining the locus of inferences is to give

T < subjects_a passage to read and to later test .their recognition=
latency for information that was directly ststed in the text in S
AR . s
‘ comparison ‘to that which was only implied. Equivalent oL g

recognition latencies imply that the inferences must haVe been :
v . made during encoding, longer latencies for inferences imply that

- they must have been computed at the’point of retrieVal._

’ . .

Kintsch (1974) reported three studies in which he.found a
shorter times for explicitly stated information: only when the

recognition test was giVen immediately. with delays of either 20
. .o » 9 N
‘minutes or 48 hours, there were ‘no differences in the recognition~

AY

; latencies for explicit and implicit- information.- Singer (1976
1977 1979a,»1979b), -on the other hand, has consistently found

“a éhorter latencies for explicit. 1nformation. HoweVer in a more

v recent experiment, Singer (1980) found that importance, .as

indexed by how crucial thexinference was to maintaining the

Y
-

coherence of the cext, is a moderating factor. Necessary

-
-~

inferences were recognized as rapidly as explicit information.._ -

Both of theqe ‘types were recognized about 245 milliseconds more'

¢
."'

—~———m-~—f§pfaiy~thgn—praugibie“but—unnecC9QafY‘fﬂfETe“tES-

ﬂ N g . co. o -
-
<
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In summary, it]is somewhat ironic that- in order to fulfill

. the basic °oa1 . of creating a model of the mea1ing of a text that

v. I

; accounts fcr all the explicit information,«or as mnch of it as is

poey

N

~

: possible interpretations must be made that often go well beyond

the text- itself. Current evidence suggests that inferences
Ly o, A ? .

important for-a coherent understanding of of the text will be

. rmade at the time the text {is read. Other. inferences will be

‘ likely to be learned and remembered than

B s

drawn only when circumstances demand.

Schemata and the Allocation of Attention L
Perhaps the most pervasive and consistent finding of
XY N

research en discourse is that important text elements -are more

e

One attractive theory to explain thi fact is that teaders=

Kl

_ selectiver attend to important elements. Thedfollowing 4s_aja-

simple version of this theory.

o

better, these text elements are also remembered better.

) already-processed text information, and an . analysis of _task

.,_D

? s

L e

)

demands provide a gauge for judging the importance of upcoming

text elements.

: 2. As it. is- encountered each text element is processed to
e : ’

some minimum level and then graded for importance. i

. 3, Extta attention 1s devoted to elements that surpassgg
criterion of importance. :.;!qu N
4.f Because of \he extra attention they receive, important

;,.,-_.. . . N

text elements are learned better, and because they are, learnedr

,{,

o

NP R . : A - ol o R O P
- ‘,' ) B P s et , .. R 2 LT : «
‘e . * o s o o . ’ -

-
-
s’

©

ss important elements.

lu -The- schema to which the text is bhing assimilated, V4

%
v

.5
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Recently there .have been several attempts tobtest a: |

selectiVe attention model such as the foregoing by directly

1} -5

; measuring indicators of amount of attention.' It should be.

. ; A
emphasized that attention is a. hypothetical conftruct that may be
’ imperfectly reflected in any operational measure (see Kahneman,
h ° . . . !

L973).: One index that has commonsense appeal, as well as a

i
!
’ |

o substantial history of use in experimental research is thef
.ff. . amount of time a subject takes to’ complete a task or a segment of

a.task. Other measures that have’ been-argued to reflect aspects

Ifixations, pupil dilation, brain anes,
1 A :

/, - of attention incldde eye
/
and latency of response to .a secondary task probe. £ I

, |
°/1 oo We will begin the rhview of empirical studies with ones that
.t L l
gave readers a task that almost certainly influenced the aspects i

- of the- text to which they paid attention. Rothkopf and .

' Billington (1979) completed,three experiments in which “high

school students memorized simple learning objectives beforeI
..:»' . : ’
"studying A 1,481 word passage on oceanography. Readers gotﬁ
-

b
either fiVe Q‘ ten objectives, all stated in very specific terms

- and relevant to a single, readilx identifiable sentence in the

passage. For instance, one of the learning objectives was,!What

;,”,,ié}the name of ‘the scale used by oceanogrébhers when recordLng

the color of water? The test sentence that satisfied ‘the
| :
. objective was, Oceanographers record ‘the color of the ocean by

'7:comparison with a series of bottles of colored water known[as the
I

.Forel scalea. The data confirmed that students who™ read with
o ' I

d ) ) -
)

|
-
Iy

39 .
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"“distinctiVe type. For=instance, one group of readers received
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g

objectives in mind spent more time on sentences relevant to these

'”:objectives and less timefon ,ones not relevant to the objectives-

,than did students who read without objectives. In the qhird

\

experiment patterns of eye movements were found to be consistent_

,with the reading time results. In each study subjects learned

¢

- and remembered substantially more information relevant to'

_assigned objectives. These experiments produced exactly the ¢

. .

results that would be expected on the basis of the selective

. . - A RS

attention hypothesis._’

Questions inserted in a text have been hypothesized to. cause

readers to pay more attention to information of the type the -_Q

‘questions are about. Reynolds, Standiford, and Anderson (1979)

A

:_investigated this hypothesis in an experiment in which college fﬁ

L - .

f _undergraduates Wete periodically questioned while they'read a 48-

page marine biology text.‘ The questions were of -a clear and

&

P . ),

f_’questions eVery four pages that could’ always be answered with a
2 ;proper name. Other groups ‘were asked questions that could always.”
'be answered with a technical term or a number. -Time, to read the

text was recorded for e‘!ry four-line segment. The main result

g ;of the experiment was that readers who answered questions spent

\'

more time. on the segments of the text that contained information

-

lfrom the category needed to answer the questions. Performance on;.w'f

- a. later test showed that questioned groups learned and remembered

Tl e

“more question=reelevant information than the nonquestioned.groups.

,
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The results were entirely consistent with a simple selective

) attention theory.

~

, Several studies by Britton and his associates (cf. Britton, ;

‘Piha, Davis, & Wehausen, 1978) have' used the length of time

..

R before a secondary task is performed as a measure of the amount

f of attention being devoted to reading. Subjects were told that

'

comprehending the text was their primary task.__Ihey were also

given the secondary task“ of depressing a key whenever an

&

auditory‘signal, or probe, was sounded.» The idea behind this

@

’ procedure is that when the mind is occupied with the primary task ‘
: there will be a slight delay in responding to the secondary task.'

To explain this more fully, there is an upper limit to the amount, f

of attention, or co nitive capacity, t at peo le can devote to
5 P

‘a task. Ordinarily there is plenty of spare capaeity when doing '

-

mental work such as readtng. However, if a. teader were to put

-

‘e

substantial extra effort into . a’ text element, this would piace ?~53

hd L

peak load demands on the cognﬁtive system.- Then thexe would be 3'c“

h little capacity left over to process the probe and respond to itp’.
f --——Hence the reaction to the probe uould be delayed ubtil capacity

o had been freed. S S N ' __;_._"fi‘

‘f T Britton Piha, Davis, and Wehausen (1978) and Reynolds and

_;Anderson (1982) have employed the seconﬂary task procedure to

'

'investigate whether periodic questions cause readers to ) 3

\ selectively allocate attention. In fhe latter study college
- a .
'students again read the 48 page marine biology text.; They were -

’ iasked either a proper name question or a technical term question\»

' - .
. - o . e e . -
o - . B . .
.

[
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._:Q- every four’pages.v During each four-line text segment, .he roader

hea rd either zero, one, ‘or two probes presented }hrough

-

earphones, at which points he or she ‘was to push a key as quickly
as possible. The results showed trat readers took longer to

respond to the probe when studving a segment that contained

’

question- elevant information than when studying one that did : ﬂy

" -
s

not. Reading times were also 1onger Qn segments containing

Lt question-relevant information. Thus, using two different

ca

measures, this study supported the selective attention

interpretation of the effects of questtons. .

a

- The selective attention hypothesis provides a parsimonious
"3

; and convincing interpretation of the effects of equipping rea

with instructional objectives or occasionally asking them L
: questions.5 It is much more problematical, though, that the '
reader 8- schema acts primarily as a device for allocating

—

o L attention.. To assimilate the following vignette, it“may be

]

¥ supposed that most readera would employ a WRO DONE IT schema.

| Detective Lieutenant Bill Roherts hent over the corpae.__
.It was apparent the victim had heen atahhed. Roberts'
R Arsearched the room 1ooking for evidence. There near. the foot

“of the‘bed Partly c¢Vered by a newspaper, he discOVered the
_'butcher knife. ' ' 7 )

L -

The question ia whether entra cognitive capacity will be devoted
to processing the important information expressed by the hutchet ; 3

A
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‘

‘ ;_~'knife; The selective attention hypothesis says yess An:
| alternatiye explanation is that the WHO DONE IT schema furnishes !
the ideationaI scaffolding“ (Ausubel 1963 Anderson, Spiro, &_
Anderson, 1978) for the information in the text. Presumably the‘
<murder weapon) occupies an.important niche or slot, in this . S
, structure. Furthermore, the second sentence of the tent | |
constrains the murder Weapon to a sharp inrtrument.' Thus, theref
is a slot- established in the schema for which a knife is a o ; ; |
leading candidate by the time the phrase,_“thé butcher knife,“ is
oz encountered. As a consequence, according to the’ idegtional ) -g :
-scaffolding hypothesis, the information about the knife will be E
‘readily assimilated and there is no reason why it ought to :
: require, or will receiVe,,extra attention._ .
- Another alternatiVe to the selective attention model »L‘
| outlined .at the beginning of this section has been formulated by -
e Kintsch and Van Dijk (1978).‘ They theorized that important
propositions are maintained fn working memory throughout more
K processing cycles than less important ones.< This is a kind of
selective attention theory, since Kintsch and Van Dijk believe
that important propositions are more memorable becauSe of the

<

" greater amount of processing they refeive. howeVer, the extra

attention is not siven when the proposition is encoded, but

‘& PR

.4‘ rather 18 said to come later when subsidiary propositiggg_are

;h,heing processed.>_ e : o R
- LR ’ o . )“ .o

Still another alternative hypOthesis as will be explained L

- at length in the next section, is that the greater likelihood of
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, recall of important ‘text elements may be attributable to a memory ..

.-

process rather than a learning proccss. Ihis hypothesis, the
' ideational scaffolding hypothesis, and the Kintsch and Van Dijk

o h multiple cyeles hypothesis dre all rivals to the simple selective

attention hypothesis. Thus, the outcome of research on. attentionr

‘f‘*“‘*‘involving variations in schemata or text organization is ‘not. a-
foregone conclusion, and . the results will be of genuine interest.

Goetz, Schallert Reynolds and Radin (1983) examined. the

7 .
_effects of the reader 8 perspective on the allocation of

attention. °Policeman, people in training to be real estate ,

| agents, and college students were instructed to take the ;*5
perspective of a burg;af, a person interested in bﬁying a. home, ,"'
or no particular perspective while reading a story ostensibly

[ER about what two boys did at one -of the boys homes while playing
j‘f' v‘:”hooky from school. The research confirmed previous research that
-b;has established that the reader 8 perspective strongly influences
;>whith information will be recalled from this story (Pichert &
' QAnderson, 1977 Anderson & Pichert, 1978 Grabe, 1979). Persons |
: playing the role of a burglar are more likcly to recall, for
f‘ instance, that money is kept in a desk drawer, whereas those a
| j'imagining themselves to be homebuyers mgre- often reproduce, for
-example, the information that the place had spacious grounds.,fj.-
‘The new finding obtained by coetz and his colleagues 1s. that o

' subjects spent more timc reading sentences that contained

: information important in the Iight of the schema activated by

g
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perspective instrﬁctionsq Theyﬁalso spent somewhat more time on.
sentences:important in‘the.light of their backgroundr For
instange; the policemen tooh longer to read sentences containingi
information important to burglars'than.the other subjects.
‘Reynolds (1981)- and Anderson (1982) have summarized research

'*consistgnt with these findings. T

o o Cirilo and Foss (1980) ‘have reported two experiments in

o

‘which time to read sentences was “assessed when-the»sentences'yere

°

of high importance.in one story and'loé importance in-another;
. The sentence, ﬂe could no longer talk at all was highly
important in a story in which 1t described the effect of a
'nitch's curse on a wise king. .The, qame sentence was of low _‘
~importance in a story in which it described thé momentary
A reaction of a simple soldier upon hearing that he would receive a

v

large reward for findins a precious ring.c In two experiments
P & - .
__Cirilo and Foss found that readers spent more time-on a sentence

vowhen it played an important role in a story.
Britton, Meyer, Simpson, Holdredge, and Curry (1979) have*-
»;7recently reported another test of the selective attention
~hypotheais. The materials’ included two expository texts
involving the energy crisis.‘ In’ one, according to Meyer 8 (1975)
'enalysis, a paragraph on the breeder reactor was high in the
'.content structure; the passage said the fast breeder reactor isA;

B

the solution to energy problems.‘ In the context of the other

. J

‘--'passage, the paragraph was low in the content st’ucture, the

;yrgeder reactor is only one °f-f#VE;Egssible,99}9F1938wF9-th¢~ -
) . - ‘ ‘7 : -, . ’ R -A'v. _‘A.;~,
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. ) .
‘energy crisis, Subjects recalled more information from the .
critical paragraph when it was of high importance. However, they

_ took the same amount of time to read the critical paragraph and

the same amount of:time to react to a secbndarv task probe

regardless of the paragraph 8 importance. Hence,-the selective_

5attention hypothesis was not confirmed. Britton and his .

®

collaborators theorized that the superior recall of the critical )

. .paragraph when it was of higher importance was - due to a memory

process. P R
@— : _ . -

-We-don?t know how to”reconcile the ronflicting results
: obtained by Cirilo and Foss (1980) and in our own researcht on -

the one hand and Britton et al. (1979). oft the other. There
.were several differences in materials -and procedures. Mdst

.-

notably there were different definitions of what makes a text '

L]

H
lelement important.“ It 1s apparent that one ought to be.

*-cautious in assuming ‘that any single operation that can be said
i;to make a segment 6f text salient, interesting, or impprtant w111

affect processing in the same manner (see Anderson, 1982).‘ An

.'important task facing the field of reading research is a further

l

. explication of the notion of- “importance.“'

ImprOVements in the simple, tirst-order theory of Belective

o k]

attention will ‘be required before the theory can cope with the
demands of. texts of any complexity. For instance. readers often
will be unable to gauge the importance of elements when first

"encountered. Indeed, in some literary forms, such as short

o
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‘stories'and the detectiue'novels, innocuous'happenings'frequently"
' turn out to be significant at some later point. -, ' '
What “fix-up strategy“ (Alessi Anderson. & Goetz, 1979)

could‘readers use for dealing with tent 1nformation whose;, »
significance was no- initially appreciated? lf‘theiinformation
were available'in_menoryg perhaps in fragmentary and'.
unassimilated form, it could aimply:he retrieyed and processed .
.further at the'point at which its importance was discovered. if
- the information were not’ in memory, the reader could look back
and reread the releva t section of the text, Efficient use of
_flooh backs“ (Alessi, ?nderson & Goetz, 1979) would re;EI}e the B
_person to know where’ij the text the information could be found. |
Rothképf (1971) has discoVered that readerq incidentally acquire
a surprising amount of information about the geography of a" text. o
N Though they had not.been forewarned that they would be asked
-»iwhere information was located, after reading a 3000-word passage
':people were able to report the page on which information .-
appeared, and even the location»within the.page, with much'better .

than chance accuracy. . ¢ |

A fundamental question is why an extra allocation of

=

‘cognitive capacity ought to be facilitative. Some would simplyﬂ _>

take it ﬁ; axiomatic that attention 1is the. precursor to learning, :
.. o and let Phe. argument rest there (cf. Schneider & Shiffrin, 1977 )
| “ﬂ Shiffrin & Schneiderj 1977). Our view is tha* ultimately this is,

not a satisfying level of explanation. A complete theory will

- requirE“an‘analysis“of~what~readers _are- doing with thevcognitive :




“ [req A Schema-Th°oretie View ﬂ-as

-

'”capacity"theyuinvest., They could be rehearsing selected segments~

of - the text in the traditional sense of implicitly repeating the

.segments to themselves, as’ an actor learning his lines does... . iqu

‘Rehearsal appears to be the operation that Rothkopf and

v
cl
3

-Billington (1979) had in mind as the explanation for the effects N
of learning objectives.p Another view is that readers pay extra |
attention to certain text segments'in order to’ process them at a"
semantically deeper level. A problem with the depth-of-
procegsing notion is thAt a semantic level of representation is :

1'requiTed beforn a reader could have a basis for determining that
a segment was important enough to deserve more attention. At

”_this point the reader might engage in still “deeper“ processing,

<

. but noéspe has been able to say exactly what that could mean, as

eritic

Y

: In any event, Craik and his associates, who introduced the phrase-’
'“depth of processing (Craik & Lockhart, 1972), hnve abandoncd

" the concept. He and his colleagues Tiow speak in terms of ‘the -

&

elaboration of to-be-learned materiol (Craik 6 Tulving, 1975)

\-and the “distinctiVeness of the encoded representation (Jacoby,

' e

'Craik & Begg, 1979). B

R

Our conjecture is that extra ottention is invested in]

important propositions in a text. in order to. connect these

' propositions with the overall repreaentation that ia being

. A

° = ~constructed. So, if A; person pretending to be o burslar reads-

' that coins are kept in a desk drawer, the connection is made that\7

=o. .. -

£ the 1dea have noted (Nelaon, 1977; Baddeley, 1978). -
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the coins are potential loot anil what a burglar is 1h:é>§ssgs in
| , 5 ST s
1s loot. Drawing such connécting inferences requires/cognitive

capacity. e facc chat they are drawn 1s the reason, or part of
_— Ny ‘

the for the su- or recall of’ important t xt elements.

en a peré(' xdzing a text--that is,'f
deliberate intention of - learning ideas and info‘ ation--some form
of the selective attention hypothesis would ;ppear to give a
highly plausible account of aspects of the reader 8 ptocessing
activities (see Te H. Anderson, 1979). H wever, as a .h Q,MT;W_,ﬂ/«/4-
characterization of the activity of a p rsbn who is simplz
* reading, the hypothesis has much less 4 pgigsi appeal.' Ve would

not be surprised to find no evidence of differentisl allocation

HF

of. capacity on the part of ancindi idual engrossed with the .
sports page or- curled up with a novel. Such learning of
information\as takes place-unde these conditions is the
incidental by-product of comp ehension. The demand

characteristics of lahorato , experimentm on discourse procasses

put subjects more in the de of studying than simply reading.

“Direct, systematic study of whst is happening uhen people are ;
. simply reading will not /be easy, since procedures for the real-

time measurement oﬁiattentionfére € cially intrusi;:.

A complete theory [\ allocation of attention during
reading will have to take account of all major demands on-
cognitive capacity. Included is the capacity needed to analyze

- words and access their meaninss, to parse sengences into .

" *

" constituents, and to_construct propositions. Many aspects of

. - . . . . Iy . . -~ <




T L ST xnzlA.Schema—Theoretic Viey. 50-.

. ) . . B

reading may be automatic, at least in the skilled reader, and

hence require very little cognitive capacity (LaBerge & Samuels, 3

i

'1974 Posner, 1978). f)revertheless, as a general Qrule, 1t is
"probably a—s/’e bet .that’ every level of- linguistic analysis

requires some attention. . Even highly overlearned largely

°

habitual operztions must “be monitored because of occasional -

breakdowns. . o o -ﬂﬁg
: 1 . : - :

. Graesser, Hoffman, and Clark (1980) and. Just & Carpenter

(1980) have demonstrated that a range of language processing
operations do require cognitive capacity.- In the former study,
: reading times were _collected for 275. sentences in 12 passages. | :

The sentences were analyzed in ‘terms of three variables believed

M

to relate to the text macrostructure--that is, the

R XY BN . . - » .

--1nterrelationship§;among sentences,and th%iorganlzation.of'thel
passage as a nhole.' There were also three variables related to - ;

the,microstructure,'or linguistic units within sentences.
[} ~

. Reading time was strongly influenced by macrostructure Variables, f.
o especially whether'the sentence was from_ a story 6r expository
text, but also by the familiarity‘of the topic (see Steffensen,
Joag-dev, & Anderson, 1979), snd by the amount of neuv;nformation ‘

- -

in the sentence. The microstructure variables had smaller but

still significant effects ‘on overall reading time. When subjects_
. £

were split into groups of fast and slow readerg, there was no ..

. difference between groups on macrostructure components, but a _,

- substantial difference with respect to microstructure variables.

N : : . - R . .

.;'];f: _____ N . L'v7 ; ;ti:i,:'.i :f:';’, ES:; " ~,>..‘: o ‘.‘: ;~éﬁé§f{
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_l"' T o '

The cost in time to process an additional wofd’or proposition or

cope with unpredictable syntax was much greater “for slow than

o

fast readers. Graesser and colleagues went on to ‘show that .

+

‘readers instructed to prepare for an essay, in contrast to ar"'

multiple-choice, examination devoted increasing amounts of time i

to difficult macrostructure components of the tékts, whereas time -

.1
. to process microstructure components did not vary. This is a : .

,Q\hm;"_ reasonable result since an: essay exam requires an. organized
. \ e

x\\ understanding of a tekt.:‘Multiple-choice questions can be

' T e

ansdered‘from a piecemeal representation.

»

e
T ————

C \In summary, despite some inconsistent°f1ndings and'several

- -~

unanswered questions, based on the evidence available at this

time, the selective attention hypothesis looks promising. _ A

.'_' _'.’ Schemata and Remembering

Thus far we have dealt with processes supported by the

person's . schema when a messa%e is being comprehended and aspects

of its content learned. In this sectio ‘we turn to the influence

© 75 N .t

of schemata on’ processes that may be at work later when the

. -

information and ideas in the meseage are being remembered and
H & . ) ) ‘__ . .

* : .
o -~ K

~used, T

Much reaearch that is ostensibly about remembering 48 really

. ab0ut comprehension and leaﬁning. In such research, the .

-

operational measare is recall, which seems to implicate memory, e

but in Tact the measure is collected in order to makerinferences

'

about earlier~proc%%£§§ that are not directly observable. Such ]‘

. . : :
e Y L m T T
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research reésts on the. assumption that what gets stored is the

- maJor determiner of what can be remembered. Notice however,
"ythat if learning entirely determines remembering, then

,!), N

Cs mremembering is an uninteresting, derivative'process. Loosely'ﬁ
‘speaking, any factor that affects performance on a recall test

‘f' v"_'can be .said to affect remembering.. In a serious discussion,

'.;:“though, a result should‘not be attributed to, remembering unless

v

;  there is an effect above and beyond that whirh can be explained
ﬁ'in'terms of learning.
‘"2 ., .. _ Pichert and Anderson (1071) obtained evidence which

¢ -
e . > "

suggested that a person s schema has an effeqt on memory in
addition to an effect on 1earning.‘ Subjects read the passage
v 4
B already described about what;twe’bcys dia at one of che boys

,-homes while sk1pping school, or they ‘read a passage about two

[

gul}s frolicking over a remote island. Readers schemata were

A

. _'; S’ manipulated by aSsigning different perspectives.j For the boys-

. . 3

L playing-hooky-from-school passage, one third of the subjects were
N instructed to read‘the story from the perspective of a: potential ‘]
2 homebuyer, one third-were .to. read it from the perspective of a

T S o
LE 4t

burglar, and one. third, a: control group, were given no special

perspective. For the~gulls-frolicking-over-an-island story, one o

‘:

-

';?third of the subJects were told to take the perspective of an ’

eccentric florivt who desired a. remote nlace to raise exotic

_ ,flowers, one third were’ to read the story from the perspective of
;j ‘a shipwrecked person ‘eager to stay alive and get home, and one’ '
Coa ~~‘third were controls. S '_u.'= . ) ' .
H T 9. . . - [ . ,
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_The passages were written so as to'contain information of A
.'contrasting importance to the perspectives. For instance; the

a

“_Q ; passage ostensibly about ‘two boys playing hooky from school
contained the. information that the house had a leaky roof which.
would be important to a real estate prospect but not a burglar,

; and the information that the family had a large color TV set,

where the reverse would be true.
» Subjects were asked to recall the passage shortly after

Iy reading and a week later. Table 1 which is-reprinted from the

U

Pichert and Anderson paper, summarizes the results. As can be

R}

. seen, the. importance of. the information to’ the assigned 'é'a
perspective had a powerful influence on learning and also a/
positiVe, though small influence on memory after one week. The

‘index of memory was the proportion of information recalled given

4

- that the same information had also been recalled on the first

LY

test shortly after reading d week earlier. This index is_
. .
logically independent of level of recall on the first test. ) S SN

a

the first test is regarded as representing level of-- learning, -

then the experiment provides evidence that a per;on's schema has

separate effects on learning and " ‘memory., ;7Q‘; o ; ,‘{

- - -
N - <

L ‘Tf‘ V o rlnsert.Table_l about here;.

'This interpretation is open to challenge,7howeVer; It could

be argued that ‘the schema operative when a person ‘is reading has

@ '\ _’ ' L t
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- -

‘an-influence on learning that 187 not manifested in an immediate

- opportunity to- recall. Text elements that are import%nt in the

Fd

Ty ?

/
“1light of #he reader’s schema might be oVerlearned because they _
receive fliore pxocessing or deeper processing. *As a result, these

. elements may have enough strength to appear at both 1mmediate and -

I
delayed-recall. On the other hand, a larger proportion of the

. less well learned unfmportant elements may be abOVe a recall

: threshold when the first test is given but below the threshold a

week later. _
.

Anderson and Pichert (1978) attempted to design a test of

k4

the effects of schemata on memory that would be free from
possible latent effects of level of learning. Subjects read the .

boys-playing—hooky-from-school passage from one of the two
I} \‘/—4
perspectiVes, recalled the passage for a first time, changed

perspectives--from homebuyer to burglar, or vite versa, and then _
i recalled the passage for a second time. The data showed that |

people recalled additional previously unrecalled information

following the shift in perspective. There was a significant ..

increase in recall of information impbrtant to the naw -
. : \ . :
. perspective but unimportant to the one operatiVe when the passage

e

was read. It is impossible to explain th s result in terms of a

learning process since the switch of perspectives occurred after

the material had been read andLrecalled once. The‘phenomenon ;
- must be attributed to a remEmbering process.~ |

. The finding that a change of perspective leads to an

increment/in recall of information important to the new

’.
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; perspective, and also a decrement }n recall of information

unimportant to the new perspectiVe, has been replicated a number

e

<7~“'of times under several variations of design and procedure. “For

example, Anderson, Pichert, and Shirey (1983) asked high school
students to read a passage and reéall it just once, either from
. the perspective operative during reading or a different -

perspective assigned prior to recall. Table 2 contains the

- results."As can’ be seen, there were independent'effects of -the

v reading perspective and the recail perspective on recall. The7

data plainly show that the schemata brought into place by .

perspective instructions affect both learning and remembering.

_/———"'"\~~ A N
. - e
L T . . -
e -

e

e,

1@ N . Insert Table Z;about'here.“

-

‘In. a second experiment, Anderson, Pichert, and Shirey found~

that a new perspectiVe had lost most of its power to reinstate

-~

previously unrecalled text information after an interval of a’
week.- Similarly, Foss and Schumacher (1981) reported ‘a ’ .

diminished perspective shift effect after an integyai of twentyf

four hours. On the other hand Flammer and Tauber (1982), in a

study involving German-speaking Swiss uniVersity students, found-f

only slightly reduced recall of information important in the
light of the new perspectiVe when the perspectiVe was’ assigned
twenty minutes after reading. Evidently unassimilated bits and .

pieces of,information in.the recesses of the mind will be

!

.- R — Lo .
.« - . : o
. : [ N "
' . B . .
. .. . A B i .

=
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irretrievably losq unless a complementary schema is introduced

. -Jwithin a fairly#fhort period after reading. '

Exactlx_ho._does __person 8 schema 1nfluence remembering?

: In previous papers (e.g., Anderson, 1978), we have outlined three

possible~answers to this question, which we labeled the retrieval

“

' plan hypothesis, the output. editing hypothesis, and the

s

R reconstruction hypothesis.

According to the retrieval plan hypothesis the schema

- 9(.

provides the framework for a top-doWn“ (Norman & Bobrow, 1975)

.e

“search of memory. ‘The’ idea is. that search proceeds from tht

4

general concepts incorporated in the schema to the particular .

xinformation related .to these concepts that was learned while the -

- ’ Tl

: passage was being read. According to the thepry, a top-down,

-

schema-guided search provides access to information important in

" the light of the schema, but it carnnot turn up information .
L . o
- unrelated ‘to- the schema. é;?, _al‘\f

e The retrieval plan'hypothesis~can’be illustratedtwith "'.

~

- reference to the burglar perspective on the hooky paasage. Most .
S peoples BURGLARY schema will include the general éoncepts of
entering the premises to be robbed, trying to avoid detection,v

| finding objects that.qualify as loot--namely, valuable ob"cts
T . °
. that are. easily moved and readily fenced, and making a clean ' o
: getaway. The statement in the passage that the Bide door to” the
*\ - .

' 1'; house is kept unlocked is\likely to be madeC\Epessible when the
general need of burglars to enter the premises is considered.

The statement that tall trees hid the house From the - road is a

. e oo

N -
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®

. candidate for reinstatement by the AVOIDING DETECTION subschema..

L Similarly, various objects mentioned in the story, such as the o

e P —— - . ‘- e _

color TV set and woney in the desk in the den, are likely to B

_ occur to the rememberer when he thinks about loot. The general
4

point is that by reviewing his. knowledge of what is true of most

burglaries, the rememberer 4is. reminded of the burglar-relevant

information in the passage. Though the processes of remembering.;
B are not necessarily deliberate or conscious,‘7 a useful way to o
think about. the retrieval'plan hypothesis is that the schema

provides the rememberer with an outline of the questions he ought

.o

to ask himself. h - .}; . . . o

.A second possible hypothesis to explain effects on = .

| o,: remembering is that the schema provides th‘ basis and the‘

motivation for output editing. By output editing we meanv- ,f: 3

,s .,

g selection/rejectiow of’ information to report when recalling a"‘

.

passage. The hypothesis says that the criteria for this decision
favor the currently\operative schema. 1f a piece of "~ i&formation
/

l‘

is‘jeleyant to ‘his. schema, a person might be willing to report it

. evefl though he 18 uncertain of his recollection. On the'other'

- ) (4 -

hand ‘the person might impose high standards of cettainty for

4 -‘-‘,evaluating information ‘not relevant to his schema. The pattern } .

a

. 'of results that involves increased recall of important

a - o

information and decreased recall- of unimportant information could

N

be explained in terms of perspectiVe-induced shifts in standards

for output editing.
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A third hypothesis is that the rememberer 8 schema
s wm“ifacilitates reconstruction. cAccording to this hypothesis the,w_;

- -

_person_generates_inferences_about what m must have been in the p

o \ . ' N

T passage based on his schgma and aspects of the passage that can ~

) be recalled. For instance, a person attempting to recall the

° ©

hooky passage from the perspective of a burglar will surely

- <

'~recall that the narrative involved an affluent middle*class

‘family. Knowing the life style and spending habits .of persons in i
. this social stratum and the concern of a burglar with Valuable,"
: portable, fencible items, it mé9 occur to the rememberer that the

passage mentioned one or another small appliance such as a food
- S
) processer, color TV camera, chain saw, sewing mach e, or :
a

) . -
. T

steTeo. As a matter of fact, among these items ont color TV

T 13 mentioned. However, a persoh's deg]Ee of conviction that he

read“ about a particular appliance may relate not‘only to

J

H"whether the item was actually there, but’ also to “Buch” factors as
‘tha likelihood that a family of this type- would have such an
;appliance and whether thay appliance is typically part of a )

’burglar s loot. Thus, a person might be fairly certain that he }

.‘\,
7_read about a stereo, even though none was mentioned. Aa Spiro

L4

(1977) has noted, as milar process could produce instances of

correct recall. Suppose a person did not actually remember the _

information about the color TV set. He might infer its existence :
f‘anyway, and become convinced that he read about it because of the

high likelihood of a color TV st - in welilt 'do'households._ Iqr.}

e this fashion, an inventiVe person with a slack chterion for ﬂ‘}‘/
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—~

'output'editing mayfbe able to “remember additional information

¥ B SR -

a from a “text as well ‘a8 - produce fabrications (cf. Gauld &
A S A . 9

_ Stephenson, 1967). N a “ e _;" e

Next we' will consider the evidence that bears on the

s

mechanisms by which a schema affects remembering. The simplest

'and least interesting explanation is provided by the»output <

editing hypothesis.' Indeed, one may wonder hether a change in
I .

‘-

o criterion ought to be called a memory process.

. T

Several studies have examined the output editing hypothesis."

Surher (1977) varied the incentive for recall. He reasoned that

“

if the increment in recall ohserved among people who shift to a-

new perspective were due to the adoption of a lax criterion, then
- . et

the increment would disappear under conditions of high incentive,

3:n 4
X

because then presumahly everybody would apply a lax criterion.

k\

The results showed a difference in recall in faVor of people who_ .

'Qashifted perspective regardless of whether a $.25 bonus was paid
_for each new 1dea. - 3'Qif' ’ ! N ’ '

© . "; Andetson and Pichert (1978) used a. direct approach to see

. whether output editing was a creditahle hypothesis. They

intenviewed subjects who had recalled a. passage for the second

time after changing perspectives. Nine o£ tWelve aubjects..
i insisted that each time they recalled the passage they wrote down .

- ,feverything they could remember whether important or hnimportant. '

In the words of one of them, ‘1 tried to write down everything

-
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[

. Toe > ., * ’ . o - L ‘
_ even;if.it_seemed's}upid, you know. 1I'generally wrote what I
. . i . ° " L -, :

" _could rémember.“,} _ f, . | : A'us-” ~

'~—Shirey7~and"Pichert—*

have assessed the Output editing hypoth ;is using recognition
memory. For one experiment, alternate versions of the boys-
"playing-hooky passage wvere written that contained different but
_comparable information of roughly equaf?attractiveness to
1burg1ars or to real estate prospects. "For instance, a plece of
information relevant to homebuyers was a damaged ceiling due to ;
leaky roof. The comparable information in the other version was
a crack in a wall- due to a settling foundation. In this

experiment half of the subjects read one of the versions of the

~passage, ‘half read the other, and latet evetyone took a test

~

o

based on information from. both versions. The test required _. 'o-'
.subjects to evaluate.whether or not each of a series of sentences-
' expressed a. proposition that . they had read. According ‘to the 1
output editing hypothesis people will apply a lgnient criterion: |
for evaluating items expressing information relevant to their '

perspective. As a consequence, they will tend to accept

perspective-relevant items they have not a%tually seen. In the
case being used for illustration, a' person given the - homebuyer‘
_perspective would be~expected to accept both the item about ‘the

settling foundation and the one about the leaky roof. This did

4
’

not Tappen. Indeed, neither reading perspective,nor recall A

perspective had any disce:nible effect on recognition memory in -

Ay
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two large experiments using somewhat .different materials and.

" proceduress - T T T e e
.o

. : ?
" . - »

Presumably people can and“do-evaluate“what~they.are saying—-—
according to criteriatof relevance and veracity, and presumably (
these cxiteria change according to circumstances. Nonetheless:_'

s .- based on the accumulated evidence, it seems safe ‘to conclude that
output edit1ng is not responsible for the changes in recall of .
passages that have been obperved when people shift perspectives.
at least under ‘the conditions that have prevailed in the
experiments reviewed in. this- paper. o ', i L .

A The retrieval plan hypothesis is able to explafn why

perspective instructions have consistent effects on recall but no

o

apparent effects on recognition. A recognition test item .

AN

'minin}zes the need for . retrieving information from memory since
the information is provided in the item itself.j The essence of
,the retrieval plan hypothesis is that the.schema is a structure

) that.provides access to information in memory.- Since access is
not a problem on recognition items, the retrieval plan hypothesis
predicts no effect. Access is a critical process in free recall

. 80 large e;fects are predicted there.- Intermediate effects would
be expected on a cued recall test that provided some guidance but.
.dif not eliminate the need for retrieval. ;

Anderson and Pichert (1978) obtained interview protocols . -

that supported the notion of using a schema as the basis for a

jretrieval plan. The interviewer-probed to determine why subjects

bthought they had Come up with aew information the second time
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they recalled a passage: Seven of the sixteen subjects expressly

‘\ystated that considering categories of information which were

significant in the light of tl the perspective caused ‘them to~ recall”’
additional items .of information from these categories. For

instance, one subject who shifted from the homebuyer to- the -
. N\ ) o
burglar perspective said : 2 .

4
-

2

1 just thought of myself as a burglar walking through
. } the house. So 1 had a different point of view, a differ -
objective point of view for different details, you know.E?i
..s \_J/ ' noticed the door was open, and where would I go~her\, go
- there, take this,’ take that,- what rooms would 1 go to and
..what rooms wouldn't I go to. Like, you know, who cares:..._
about the outside and stuff? You can't steal a wall or |
. nothing ‘o I remembered [theocolor TV] in the ‘second one, .
but not in the first one.' 1 was thinking about things to
steal, things you could take and steal. In the den was the
money. China, jewelry, other stuff in other places. [Qf:
* Why do you think you remembered the colo; v the second time

"andbnot the first time?] Because I_yas thinking oflthings

" to steal 1 guess.

:._7'_'_ 1_,n . .
Six other subjects, who were less explicit about recall -
strategies, said that the new perspective “jogged their memories
' or that when" given the- new perspective additional information

popped“ into their heads. AHence, in all, thirteen of sixteen




'

. perspective of either a toy manufacturer or d child psychologist.

: W
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subjects made statements consistent with the retrieval plan

w oy

hypothesis..

A subtle prediction that ean be” made based on the ret ieval

s

- plan hypothesis 1s ‘that rememberers ought to recallfinformation
in'conceptually~related cleters. The hypothesis.asserts that
memory searlh 18 organized in. terms of . the general categories

. that comprise the schema. . So, . for instance, a person preténding
to be a homebuyer mdght be expected to recall one after another,
several defects of : the house that® were discussed at locations

. scattered across the passage. We have failed to find much-

clustering in informal analyses of attempts to recall ‘the hooky

.passage. One reason for this may be that the assigned o

- e e e [RE——

perspective is not the only schema subjects are using to organize ;

recall. Two other schemata that come into play involve the

spatial organization of the house and the temporal organization

of the plot, such as it is, involving the two, boys. These

'-supplementary Schemata may tend to minimize clustering in terms
of burglam or homebuyers concerns.
Grabe (1979) has also investigated the role of schemata in

‘.recﬁll organization. He used the boys-playing-hpoky-passage and
A
a passage about a nursery school which was recalled from the

ES -

AC1ustering was significantly greater among subjects assigned

>perspectives than among no-perspective control subjects, largely
"beqaupe of the strong results obtained with the nursery school

4.

'material.. In Grahe 8 (1979) study. the perspective was apsigned

kﬁ :

. 9

@ el B 66 o f_,’ Lo
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'before the passége’was-read"and.so it can .be asshmed that it

provided the framework for- learning -as well as remembering.-~A S —

KN

*——’*‘~—~worthwhile project would ~be-to- see»if~recall organization_rhanges ......

B when the PerspectiVe shifts after reading. | :? ‘ .\-
. 1In supmary, the retrieval plah h)'lmf-h'esh1s gives~a good

Al ’

account of several different kinds ‘of data.- It remains a

plausible candidate to explain some of the effects of schemata on

remembering.

A
-

There is a substantial research litenature bearing on the

"

e
inferential reconstruct%gprﬁypothesis. We will consider here
™~ only studies, that providL a clear basis for distinguishing 6-‘

‘ 'between memory effects and/effects attributable to the :i _
- . \
representation built up when a message ‘was initiallv interpreted.

-4

A memo effect mast be’ involved when a-per on ac uires a- certain
Ty g q

perspectiVe after reading a message, as was the case—in “the

kg3

‘research of Spiro (1977' 1980) and Snyder end Uranowitz (1978).

' In the latter study people read a case history of a woman h

?

named Betty K. Later some subjects were informed that Betty K.

was living a. lesbian léfestyle while others were told she was.,a -
:heterosexual. Although subjects were told that thcy were being

'tested for accuracy of memory for factual information in the case

-

: history, answers to a, multiple choice test indicated selective

remembering of information that supported their current . \

-

interpretation of Betty K's sexuality and- also distortion of

information that contradicted their current view.. for éxample,°~_l

- “ : .
‘ ; h . . ’ ) 4 - - -
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subjects who.were informed that Betty K. was a lesbian said she °

nevet went out’with boysﬂduting‘high school whereas ‘some s%hjects'

i Y

[ S,

given the 1nf0tmation that she was hetetose;ual,said she had a

‘ Y

o steady boyfriend. ‘The correct answer was that she ‘occasionally

&

‘dated boys. |
I - Loftus and het colleagues have done some especially

an ©

ptovocative teseatch on teconsttuctive memory (cf Loftus, 1980)

i,w_' In one study (Loftus & Palmet, 1974) people saw ‘a film of an

.

automobile accident and then answeted questions about. what they
had seen. The question, “Aboﬁéfgow fast wete the cars going when

- they smashed into each othet?“ elicited a highet estimate ‘of.
| speed than questions that used Vetbs such as bumped or hit in

-

. fh . place of smashed. .0n a test administefed one week-latet,'those

-
-~ * .

~ subjects who had heatd.the'ueth'smashed were mote liKely té

° answer yes to the question Did you see any btoken glass7 even

a .
\

though btoken glass was not ptesent in the film. -This expetiment
and uany othets using similat ptocedutes show that telated i .

_informatiom is.usuallyfassimilated'into a single schema; withvthe--

t

ftequent tesult that- people are. unable to distinguish betweert

- infotmation with a ditect basis in expetience and that which was_‘
4 h i

not actually expetienced but which is consistent with the schema. s

c e

Sevetal studies show that the lpnget the intetval betwgen

a

A teading and tecall the latget the effects" of the teadet 8 schema.

<

“A remembering ptocess s implicated, thetefote, tsthet than a -

leatning ptocess because the effects of ‘a. leatning process would

" be sttongest immediately following a passage and would diminish
- [ ’
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PRl thereafter. The schema manifests itself as an increase w1th time

T vjlin the frequency of schema-consistent distortions in free recall .

- P
o 3

) (Bartlett 1932) or in susceptibility to. schema-consistent foils

)

i , f‘in recognition (Sulin & Dooling, 1974). This phenomenon is
'nicely illustrated in a study by Read and Rossen (1981). They

‘asxedrpeople who were- either strongly'for or strongly against
B nuclear power to read a text- about a fire at a nuclear power

% plant. The data revealed very little effect on a multiple-choice

¢

test giyen 1mmed1ately after the story. However, when the test

was giVen one<or ‘two weeks later, there was a substantial degree

-
'/

of acceptance of belief-consistent distortions of the oriainal

- information. SubJects who were personally opposed to nuclear

‘n
»

N p0wer correctly reJected spurious, pro-nuclear statements‘\
howevnr they tended to,accept incorrect antirnuclear statements.

I3

. Subjects who favored nuclear power produced the opposite pattern o

2 . s . L e

'.of results._,f:' : T . -
er”}“ e There haVe been studies ‘that have failed to suppont a ;5 :

[ e v =

reconstructiVe view of memory (cf. Greenwald & Sokomura, 1967

C

- Brigham & Cook,.1969).‘ In general these studies have used

E arbitrary, disconnected material haVe involVed reading this

_'material in an’ unnatural manner, or have given the test

' -immediately after the material was exposed.. ConVersely, when

"people read life-like prose in a: normal manner such that their o

fl-knowledge and belief about the world is actually engaged, and

=

-Qwhen the test;is-delayed for more than a few moments,.typically N

5
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_ the results strongly support the reconstructive hypothesis
(Spiro, 1977; Sheppard, 1980; Read & Rosen, 1981).
In summary, available data support'the ideasAthat the
reader's schema is a structure that facilitates planful retrieval

of text information from memory and permits recontruction of

elements-that were not Iearned or have. been forgotten.

Future‘Directions for Research in Comprehension .
S ~ In our judgment Huey would have been delighted with the
progress that reading research has made in unraveling “the
'tangled story of the most remarkable speciFic performance tnat
'civillzation has learned in all its history. It is tru;,.of
. 'course, that’ there are gaps in understanding and alternative
explanations of phenomena for which the availab%enevidence .
provrdes no resolution. Thus, there is stiil much work to, be‘
. f g ldone in order to build THE definitive model of basic procesSes ln
reading\comprehension. o ~~:~ "_"~ B
e close 'by discussfngAsome-of the implicationswthatfbasic
research in comprehension holds for educational research and

v

practice (see also the thoughtful review of research on -

kcomprehension instruction by Tierney and Cunningham (in press)).

These "ideas are offered in the spirit of conjecture, as

N

hypothesesiin need of elaboration and explication,.and-inlneed of_

- ; ) .

testing in the laboratory and in the classroom.

: ‘ "First, poor readers'are lihelyAto.have gaps in knowledge.
- Bince what a person already knows is aprincipal determiner of

s

) . {



a

T
-

s

''what she can comprehend, the less she knows the less she can

N

compréhend;i'
Second, poor readers are ‘likely to"havefanmiﬁpoverishedrl_:

understanding of the relationships among the>facts_they do know _

- . . . R
4 . - o
. . %

“about a tofic. Arbitrary information is 'a sourcé of .confusion, -

. . ] : : ' . o .
slow learning, slow processing, -and unsatisfactory reasoning.:

é‘fhifd, poor readers are unlikely to gffé the inferences -
required-to weave the_information giveniin'a text<into a‘coherent
N Y ( .

overall repbeaentation. Poor readers do not seem .to consistently

appreciate that*—using the analogy of Wilson and Anderson (in -

press}~—comprehending a story or. text is 1ike completing a jig

saw puzzle. All of the information must be- sed' the information

13 ®

‘must fit Ainto place without forcing, all of the important slots

‘must contain information; and-the completed interpretation muat--
. ) . i - Pd N

. : ) . . . . . . A .
make sense. Forming a coherent representation requires drawing
. : : . , B

'-precise, integratingfinferences{ and drawing such'inferences=is_

not something poor readers do routinely and . spontaneously (see

Bransford Stein, Nye, Franks Auble, Mezynski & Perfetto, 1982,v

o -

and the companion articles)

If the” toregoing oroblems have been accurately identified

and they are'the central ones, ‘then plausible solutions naturally

‘U

suggest themselves:ﬁ Becoming a good reader demands a carriculum o

rich with concepts from the everyday world and learned fields of
study. Becoming a good reader requires books that explain how

and why things function as they do. Becoming a good reader

-

P

A SChema‘Theoretic View : 65"”' SR
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v

o -

depends upon teachers who insist that students think about the
interconnections among ideas as they ‘read. -
We hope'that these conjectures provide impetus for

inxpructional researchers to conduct the kind of painstaking

A

eclassroom and materials résearch necessary to build and validate’;§

3.

better programs of comprehension instruction and for educators to

-

begin to develop and evaluate instructional programs that will.

_lead to the literate citizenry our future will demand.

- ° @ . . L.
.
. . >
Lo
. . -
W ) -
) .
D .
3 .
4 - :
P ot
o -
R - .
. L ® ’
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FIgure-l. A ship christening schema.

Figure 2. Some additional cdmpoﬁents of a”Ship chfis;éning SCHema.
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