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ABSTRACT ‘
‘ » In. this study, 30 male college students froam two
.weightlifting classes and 30 female college students enrolled in an
educational psychology. course ‘designed specifically for music
education majors were .asked to read two ambiguous passages; each of
which could be interpreted in two d4fferent ways. The first passage
could be perceived as describing either a prison break or a wrestling
match, while the second could be understood as detailing either an
evening of card playing or a rehearsal session of a woodwind
ensemble. Scores on multiple-choice tests, the content of written
themes, ‘and comments in free recall of the passage indicated a
striking relaticnship between the subjects®' backgrdunds and their -
- interpretation of the selections. .These results indicate that
high-level schemata provide the interpretive framework for
conprehending discourse. The fact that most subjects reported being
unaware of alternative 1nterpretations suggests that schemata can
! cause people to "see™ a message in light 'of their own frame of
reference..- takles of findings are iqgluded. (Autkor/KS) +
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_ way, without even .considering alternative 1nterpretat1oﬁ§.

~ Frameworks for Comprehending D1§coursé

1

Abstract 7

Thirty physical education students an& 30 music education students’
read a paSsage-thatvcohld be given either a-prison ‘break or‘a‘w;estling
interpretation, and;anothgr péssage that could be understood in terms of
an evening of card p]ay1n§ or a rehearsal session of a woodwind enséﬁble.
Scores on disambiguating multiple choice tests and theﬁéareveq)1hg diSam-

biguations and‘fntrus?ons in free recall showed striking re]at1onsﬁ1ps’to

the subject's background. These\%esults indicate ‘that high-level séhemata

provide the interpretative’framework for‘comprehend1ng d1scoursé. The-

" fact that most subjects gave each_paésagé one distinct interpretation or

another and reported being unaware of other perspectives whi}e reading

suggest that schemata can cause a person to §gg_a'méssage.jn/3 certain
’ o7 .

i
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This formal and pure condition of sensibility to whi ﬁ'the emp]oy-

! ment of the concept of understanding is restrict we shall en--

- title the schema of the concept . . . The goncept 'dog signifies
a rule according to which my imagination can delineate the figure
of a four-footed animal in a general manner, withou% Timitation to
any single determinate figure such as experienee,;or any possible
image that I can represent in concreto, actua]]y’bresents. This
schematism of .our understanding, in its application to appearances °
and their mere form, is an art concealed in thefdepths of the human

qsou], whose real modes of activity nature is hardly Tike]y ever to
allow us to discover, and to have open to our éaze.

14

Immanuel Kant, Critique of Pure Reason, ]781, pp. 182-183

Students from first grade through graduate 'school are expected to learn
about most matters frgm being told. Periodically reformers call for experi-
ence-based programs, but heverthe]ess the schoois_still have a manifestly
Titerate bjas (Olsen, 1976). The reliance upon language is based on assump-
tions so wide]y taken for granted that ﬁhey are seldom. even expressed,.}et
alone challenged. It is simply assumed that knowledge can be expressediiﬁ
printed language, and that a skilled‘reader can acquire knqy]edge‘from .
reeding. On this view, each word, each wel]-fofmed sentence, and every
_satisfactory text passage "has" a meaning. . The meening is conceivéed to be
“in" the 1anguage to have a status 1ndependent from the. speaker and hearer,

or author and reader. On this view, a failure to comprenend a nundefective
3

communication can 1ﬂQpr1nc1p1e always be traced to a 1anguage specific
deficit. This is a theorem which follows directly frof the agiomsathat
knowledge is expressible in language and, symmetrically, that the skilled

-,
)
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reader can decode the,]angqggg into knowledge. Therefore, it is assumed,
difficulties in comprehension can be traced to fé}]ures of gki]]. Some of .
the words may not be in the reader's vocabular&; A rule of granmar may have
been misapplied. An anaphoric reference may have been 1mproper1y coo;dina-
ted. And sb on. |
Our purpose in thié paper is to develop a sharply contrasting theory
of language .comprehension. The theorva;11 be argued with respect to 1n£q1-
tive]y d]earfcaéeg drawn from’preyioué research. Next, an experiment wilT_be
reported which 11lnstfates a major tene; of the theory. Léét,lspeéu]afivef
fmp]fcations will be drawn for instruction in reading, for 1n§truétion in
which students are expected to 1ear; by reading, and for methods of assessin§
comprehension of printed material. _ ‘
’0ur main thesis is this; the meaning of a communication deﬁénds in a
~ fundamental way on a person's knowledge of ;he world a s/her anafysis of
the context as well as the Eﬁ%raéteristics of thé message. By "meaning" we
intend the full sensé of this term including senﬁg, reference, truth value,

illocutionary force, perlocutionary effect, and signifiEance. The scope of

“context"'range§ from local linguistic constraints--for instance, gambler's,

# pick (choice or selection) and miner's pick (ax-Tike instrument)--to the

physical and social milieu of an utterance. »
. P -
The-medrings of the individual words in a sentence ‘clearly "depend upon

thefinteractﬁon of world knowledge and context. Consider the sense of the

3 word kicked Lnd the reference of the word ball in the following three sen-
N_Aences (for further examples, see Andyrson & Ortony, 1i;§)i
". - .
N 5

-
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The baby kicked the ball.

The punter kicked the ball.

The golfer kicked the ball.

_Obviousl& the ball is different in each of these cases. The act of kic&ing
also changes, and this is a fact that everyone immediately appreciates. Con-,
’ trzst the hesitant, uncoordinated, perhaps even accidental kick of the infant

with the smooth, powerful kick of the punter. Golfers don't ordinarily kick
ba]is; perhaps’thfswoneayés angry or maybe cheating. In any event, it is
apearent that the golfer's kick is different from the baby's or the punter's.
Tﬁese are the sorts of inferences we all make routinely.

. * That the significence of whole sentences is context-sensitive is nicely

i1lustrated in an exahp]e based on Austin (1962), one of the pioneers in

natural language philosophy. ‘Imagine the statement The bull is in the fiejd

in each of the following circumstances. (1) You are driving past the field
' - in yeur car. (2) You are sitting in the field having a picnic. (3) You_have
. brought-your pure-bred cow to be inséminated. (4) The sentence comes up on
"a screen in a memory experiment in which you are participating In case (2/;’>
for 1nstance, ‘the statement may signify that yez are in danger and had better

. . run, ‘whereas in (4) it doesn t matter whether there is reglly a bull in the

field.

LS

matter of applying 11nguist1c'know1edge Every act of comprehensio

one's knowledge of the world as well. Sevéra1 experipents sho that extra®
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sentences (cf. Bransford, Barc]ay; & Franks, 1972; Anderson & Ortony, ‘1975).

for 1nstance; Schﬁe]]er, Brewer, and Dahl (1976)'compared recall of sentences

i 7

such as The housewife. spoke to the manager about the upcoming baseball game

and The housewife spoke to the manager -about the 1ncreased meat prices The -

first sentence tended to<ﬁe recalled pretty much as it had been presented

) whereas, as expected, the second sentence often came back The housew1fe

comp]ain@d to the manager about the 1ncreased meat pr1ces. That the second

declaration had the illocutionary force of a complaint depended upon a chain
. . ¢ " “ . .

of inference that follows from the knowledge that housewives/do not Tike

A

paying higher prices and that a store manager is proximalqy responsible- for

raising pr1ces. Sure]y'no one wou]d care to c]ain that a1i'of the informa-

tion needed to'nake the inferences could be found in the syntax\bf the

'1ang ge and the d1ctionary entries for the constituent’words IThus, it is |
._appatgnt that giving the sentence a comphaint 1nterpretation hinged on know-

ledge which was. not narrow]y Tinguistic. “Lople spontaneOus]y app]ied know-

ledge of consumer economics and meat market politics. ‘

We conc]ude, then, that more 1mportant ‘than structures wh1ch are in
some sense "in" a text are knowledge structures ‘the reader br1ngs to the
text We shall ca]] hese knowledge structures "schemata" fo]]owing usage
.that dates to Sir Frédric Bartlett (1932) and Immanuél Kant (1781) before ‘
‘himz 0thers~have referred to such structures as "frames" (Mi §§}, 1975)-

\\ or "scripts" (Schank & Abe]son,‘1975).. Schemata'represent)the generic con- |

cepts underlyig objects, events, and actions. Schemata are abstract in

I i, '
ey contain a "variable," "slot," or "place holder" for each
) ' »

- constituent element in the knowledge structure. ‘An important aspect of a

7 o

the sense that t
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schema is the specification of the network of relations that ho]d among the
~constituents o o | [
] Extensfye“djscussigfs—of schema.theor;_can he-found e1semp§Fgf%§:e espe-
_cfally, Rumelhart & Ortony, 1976). For the sake of the'present paper only |
a}couple of points need to be made.  First, it is when the ‘reader has con-.i
Istructed a correspondence between re1evant schemata and the givens 1n\a
. message that s/he‘has the sense that the message has been “‘comprehended. Hhen'
the slots are fi]]ed with particular cases a schema 1s said to be "1nstant1a-
ted." The 1nstant1ated cases will be # jones required for the representa-
tion as a whole to make sense. In other/words. comprehension of a meSsage
entails fd]ling'the slots ;n the approoriate schemata in stich a way as_to
jointly satisfy the constraints of the message and the schemita. - AR
A te;t is never_fu11y explicit. A secondgclaim is that schemata pro- |
vide the basls for fi]]ing gaps, the basis for ?ﬁferential élaboration, the
ba§1s for pqsiting states of affgirs, not expressly mentioned ‘that must

T
!

ﬁ d 1f a passage is to permit of a coherent 1nterpretation Compreh:psfon

as " as propjsitional conteng,

R - F's
@i[he slots #n the schemata from which an individual is trying to build.

fﬂfrpretation of a message- "beg" to be filled. They must be filled, ~
A A 123 ' e ‘
even Jhen the message contains no direct information, otherwise comprehension

T

oo
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will fail. That-instantiation doks occun, “and how the process m1ght work, - i
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*
has been°documented’by Anderson, Pichert Goetz SchaTTert Stevens, and

Trollip (in press see aTso Anderson & McGaw, 1973) Sentences were con-
structed w}th generaT terms in the oubJect noun poSthon The remainder of

J- _
each sentence was des1gned°to cause a certa1n 1nstant1ation‘of the generaT

term Her§ is an exampTe The woman was outstanding 1n the theater Most

—
P
people will think oﬁ this woman as an actress 'Later the/cues woman and’ ‘)

N 14

J

actress were presented The subJect was told to r\§?ond with the Tast word {w
insta ion was a substantially better retrievaT cue than the general term -

-

ted sentence In each exper1ment the worg/nam1ng the expected o

which had actuaTTy appeared in the sentence. These resuTts are very diffi-

cult ‘to acconmodatglwith1n any theory that“presumes that the meaning of a

sentence is some concantenation of ‘the abstract meanwngs of the constituent

worls, ' g
f 4 |
Controls were included to rule out interpretation that the resu]ts '
were due to: g)reexisting association\ between the particular .terms and the

fnstantiation-guiding elements of the target. sentences For exampTe, the =~ -

sentence The woman WOrked near the theater.d S not produce an actress .

1nstantfation yet gctress would be a bett r' cue for theater than woman,

given this sentenCe df the associatioq between the former two words were

of  overriding* 1mportance This did not.tgrn out tg“ve the case. On the

other hand, the resu1ts can be’given a straTﬁhtforward interpretation within

ghg framework of schema theory; The interplay between the-schemata/?or N

theater and/butstanding_may be suppased to deTiver the implication that a

person can: be outstandinqkjn the theater by dofng an excellent job of acting.
L S ~
9 : : -
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who acts is an actress--hence, the efficacy of- the ackress cue. The general

point is enéapsu]ated in the s]qggg} "abstract schemata program individuals
to construct concrete scenarios" (Anderson, 1976)- -
The third and finaf claim is that high-level schemata tune people to

see messages in certain ways (Bransforqg& McCarrei], 1@74; BransfaFajxyitsch,

A s

& Franks, 1976). The word "see" is intended in an ordinary 1anguégevggnse:
‘ We mean, kimb]y, thqt'af a‘very'earl; stage in prqcessing higﬁ-]éve]vschgmétﬁ .
?ann cause_h person to'give one interpretation to a b;l§age with&ht even cdn-
sidering other possible 1nterpretatfon§. fo be suré(beop]é c;h consider
a]tefnative_jnterprefizéons, Wﬂey‘no aadbt spmetime; ch §e.1ﬁtefpretafions
when it proves diff ‘ult-to assimilate the text to the séhemata first tried, °
as foriing;;nce/ﬁ;;z:;s_ypen/; short story has a;§drpfisg ending. Nonethe-'

- Tess, we shall.argue that dominant highélevel schemata are often imposed on
;Vj?wg text even when,'accofding té a thifd pérty-point'of view, sQﬁe violence 1is
> - ’ done to the "data" contained in the text. The strictly left-to-right, or
” ”"bottoa.up,“ theories of reading comﬁrehensfon proposed by some (Gough, 1972;
LaBerge &.Samuels;w1974), which 1nvo1ve'a'1%néar progression of processing -
,'from'visual 1npuf thréugh eventually to a meaning, are not regarded as plausi-
ble. Of céurse the truth surely lies somewhere in between. Reading could not
be either a top doungpg’d‘béytom upkprocess; as we hdvé arguéd here aﬁd else-
where (cf. Andersoniéig}tbp¥§¥4975)'it musEiinvol§é EQEH-’ o | A
The purpose of théwéibériment degcribed_herejg_!é;/€§ determine whéthef
’people ¥rpﬁ different. backgrounds wﬁo,'thgrefore, have differént systems of

knowledge and belief about the world; would "see" the same text passages in .

. . . i . . ,
! . g - -
. . - ) s
f/ . L ' . e ¢ i

Qo . 10 - v_-. . | .
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different ways. The researCh\gsed tﬁé techniques develgped originally by.” .
cha]]ert (1976). She'wrote.passages capable of two‘distinct jnterpreta;

* tjons. Conteyts Jn#t;e form of titles biasing the 1nterpretation in one
fy' /) direction or tne other'accompanied each passage. Performance on d1samb1gua-
: | t1ng mu]tiple choice tests indicated that context was a pewerfu] determ1ner
i . of the interpretations given the passages. Like Scha]]ert. we emp]oyed pas-
. sages that-could be 1nterpreted fn more than ‘one way. However, instead of
N\ providing d1sambiguat1ng contexts, we se]ected subqects with different back- |
%;\ grounds. The prediction was that the high-level sthemata the subject brought

to the experiment would determine his/ner.interpretation.

" Method

\

[ 4 ’ -

Subgects . ;
The subJects were 30 students from a sect10n’=

P |

an educational psycho]:L .
ogy course (all female) designed specifica]ﬂy for persdns plahning a career .

in music education, and 30 students from two weight-1dfiting classes (all

rticipatfon in the study was voluﬂtary, though

male), who it could be assumed were generally interested\in'and knowledge- .*
able about wrestling. )z

students in the ed cationa . y &logy class were. requ1red to part1c1pate g

I .
' . in some research ring the semesfer An adéittonal 60 undergraduates i ’

‘enrolled in an i troductory psychology course participated in a subsidiary

study. f

~

Materials '_ . 7/ B
Two ﬁassages of about 145 words in length were written. _Each could

. be given at least two distinct internretations. Pilot data,indtcated that

P

i e

e
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the typ1ca1 person 1nterprets the f1rst passage as about a convict planntng

-

S his escape from prison, though 1t can be 1nterpreted‘?s about a wrestler .
try1n to break the hold- of an opponent. This will be called the Pni>on/ .
) ~ ) - . { : . B
Wrestling passage. ’

L - - »G‘. 3
Rocky slowly got up from the mat, p%anning his éscape. He hesi-
-tated” a moment and thought Things were,not going well. What',

" bothered him most. was ‘peing held, especially since the charge

-

. . against him had been weak He considered his present situation.
aThe Tock that held him was strong but he thought he fould break h
it. He knew, however, that his timing wou]d have tokbe. 'erfect oA

he hadQeen ._ denalized-so severe]y--much too sev re]y from his I :
ew. The situation was becoming frustrating; theld
ree pressuré had been grinding on him for too long. He was being
. ridden unmerciful]yv--Rocky was, getting angry now. He felt he
‘was ready to make His move. He knew that his suacess or fai]ure

would depend on wha& he did in the next few seconds
¢

AN

A , r . A
Pre]iminary research'fndicated that the second passage is usually interpreted
’7 , as about/a group of friends coming together t0'p1ay cards The a]ternative

#
1ntqrpretation 1s 1n terms of a rehearsa] session of a woodwind ensemb]e

==

N | :
| ° AR
é\\;\/. Every Saturday night, four good .friends get together Whén Jerry,_

Th1s text\wi]] be called the Card/Music passage.

Mike, a at arrived, Karen was sitting in her living room
~wr1t1ng”some notes. . She quickly gathered the cards and stood -

up to greet her friends at the door. They followed her into the :
1iving room but .as usual they couldn't agree on exactly what t L
" play. Jerry eventua]ly took a stand and set th1ngs up. Fina]ij S

N they began to play. Karen s recorder f111ed the room with soft . - . ’ .
- - _ : : ) - "‘/'.

. frJ ' o { '

I 12
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4and pleasant music. Early in the evening, Mike noticed Pat's
hand .and 8he many diamonds. A$™the night progressed the tempo -
. of play increased. Finally, a 1ull in the activities occurred.
- Taking advantage of this, Jerry pondered the arrangement in front
of him. Mike interrupted Jerry's reverie and sa1d.."Let's hear
the score.” They 1istened carefu11ytand commented on thei xpgrQ'
formance. When the comments were all heard, exhausted but happy,
Karen's friends went home.
, ' )
s 'Ten multiple-choice questions were generated for each of the two pas- %

sages. 'Each question had two correct answers, one for .each 1nterpreta§16n. (i;
One of the distractors was consistent with one of the expected interpreta-
tions, the other with the secoﬂd interpretation. A sample qbestion,for each

paragraph follows:

Pr1son/§}est11ng.gassige
How ha)‘ﬂocky been pun{shed for his aggressiveness?

‘A) He had been demoted to the "B" team. .
B) His opponent had been given points.

C) He lost his privileges for the weekend.
D) He had been arrested and imprisoned.

- Card/Music passage
What did the four people cogpent on?

A) The odds of having so many high cards.
B) The sound of their music.

C) The ﬁgh cost of musical instruments.
_D))How well they were playing cards.

rd

13
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Mn and Procedure . )
| Subje.c'ts 'part1‘c1'pat.d in groups ranging ,'from_z to 15. They read the
first passaqe. cowleted an interpolated vocabulary test, ataenpted a free
recall of the first passage, read.the second passage. worked on another form
of the vocabulary test. attempted a free recall of the second passage. and
then cospleted the- n_s1tip1e-cho1ce test_s for both passages. Passage qrder
was counterbalanced. ~The order of the m1t1p1e-ch01ce tests matched passage
.ord’er. Finally, subjects cap]eted a debriefing questionnaire and autobio-
grapMca] inventory. The 1teqs in the inventory were ﬁ:?tended to tap matt:ers
wlrlch could ‘e expected to re]ate to the 1nterpretat1ons given to the pas-

sages. Sample questions: Do you have a c]ose relative who 1s a2 law enforce-
o .

ment officer? Have w aver attended a wr'estHng match? How much do you 7’

enjoy playing cards? Uhat does “forte" mean? Will your career depend in
»

any way on music? N / . 2N
Materials were bound 1ntg; experimental booklets in the order in which

they wevre tq be completed. Subjects were anoweé 1.5 minutes to read each .

"> passage, 6 al1nutes for each version of ‘t'h.e vocabulary test, and 5 minutes

for each recall test. The md]tip]e-choice tests, quest1onna1re. anq inven-

tory were subject paced. '

‘Results ' _ s

\

Perfoman!m Multiple-Choice Tests

Table 1 contains the mean proportions of answers correct according to

the nondominant or secondary interpretation bf the passages; in other words,

a wrestling interpretation of the Prison/Wrestling passage and a rhusic

L]
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interpretation of the Card/Mui?c passage. It should be emﬁﬁasized that to

get a high score the subject had to learn and remember the information in

/

~ the passage, not mere]y vi’h it from a certain perspective. Ana]ysis of

\ . . ’ ’

variance indicated, as expected. that there was a significant (a = .01 for

‘ . : . ‘ #
this and all subsequent tests of significance) interaction 'etween passage ,

‘and subjects' background, F(1,58) = 48.61. Neither passage nor‘backgrbund

!
had an overall effect. However. both simple main effects were significant;
physical education students gave more correct wrest]ing-consistent answers

than music“sfudents on the Prison/Wrestling test, t(58) = 5.60, whereas

N i Cw
the reverse was true with respect to correct music-consistent answers on

the Card/Music test, t(58) = 6.53a ‘ .
When correct answers from both perspectives were counted there was a
significant effect for passage, F(1,58) = 19%27, but not for background of
the subject or the interaction of passage and background. This means that
the sheer amou;¥ of informdtion’acquired did not d‘gend on the interpreta; :

tion given. Figure 1 shows that scores on the multiple choice tests formed

coaccaccocccccccacnceaccacseman

a U-shaped distribution. The graph contains the number of responses correct

-accordfng to the nondominant interpretation divided by the respgnses that .

are correct according to either interpretation. Thus, a low score reflects
& dominant interpretation, a middle score a mixed interpretation, and a

high score a noedominant interpretation. Figure 1 was constrycted from

15



[ D

¢ I ‘ -Frameworks for‘Comprehéndind Dscourse
| ‘ 14 .

~ -

pooled data, but the distributions were the same when passages and groups

were considered separately. It is evident that most subjects gave éach

‘ H

: bassage one distinct interpretation or the other. ° . N

Total idea units recalled. The pas§ages:weré parsed 1n;o¢ldea'un1ts

and scored for gist or substanﬁs; Based on independent scorings of 12
. . . ' L.
randomly chosen protocols interrater agreement was .70.- The only signifi-

cant result was the main effect for passage, F(1,58) = 7.34.  Subjects re-
ca]led'a mean proportion of .36 of the idea units in the Card/Music passage
and .31 of the units in the Prison/Wrestling bassagé. The faflure to find

any siqnificahﬁ.effects fhvb]ving gcts'. background indicates that this

.

“

factor did not 1nfﬁuence the tot§1 mount learned and remembered.
[

. e~

Theme-revealihg,disambi uations\and intrusions. A disambiguation 1sm
a paraphrase‘of an 1dea'i

at cledrly shows the subject's under]yin&
[ ]

& .
interpretation. A theme-reveali ntrusion is a phrase or s\qtence not

(

L f - .
directly related to any ided ugit in a passage. Table 2 gives examples of

’

theﬁ;-revealing disambfguations and intrusions. The ratio of total di§¢
ambiguations to total number of idea ufits recalled that any subject dis-
ambigﬁated was .17. In other words, disambiguations occurred about oné
out of every six pgssible times. Looking at the data another way, one or
more disambiguatio®s appeared in .69 of the protocols. The comparable
figure for intrusions was .26. ' ;

Fisher exact tests indicated that theme-reiéa11ng disambiguations and
intrusions were significantly related to subjects' backgrounds in the manner

16
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that would be expected. More physical‘gducation than music studeits revealed

in their protoco}s a wrestling interpretation of the Prison/Wrestling pas- S :\

sagé j‘g<; card interpretation of the Card/Music passage.. HhEFExs<\:ore.
mn/)c than physical education students inc]uded material showing (Lji ison
music intenpretation ofgﬁ "

- PR %‘
%

b

,Jhterpretation of the Prison/Wrestling passage and

——

the Card/Music passage

iir' As a check on the’ internal consistency of the d ta, disambiguations and
.

intrusions that appeared in free reca]l were compa d to perﬁg,mance on ‘the

~ multiple choice tests. When the subjects' interpretations of - the.passages
' were c]assified by sp]itting mu]tiplzrchoice scores at the median 92 4% of
the disambiguations and intrusions were consistent with this c]assification

\Many of the inconsistent cases appeared to be attributable to a coup]e of

L/; e

arbitrary conventions for coding disambiguations. For example, the sentence

from the Card/Music passage, Mike noticed Pat's hang and the many diamonds,
 was always scored as a music disambiguation if the subject indicated that
diamonds referred to precious stones, but, of course, a card player can wear
a diamond ring or bracelet as well as have a Tong diamond suit. When this
’and one other idea unit were discounted, 96.1% of the disambiguations and
theme-revealing intrusions were consistent with the classifications based on
the multiple’¢choice tests. / |

Autobiographical inventory. Multiple regression analyses were done for

each passage using the relevant questions frpm the inventory as the predic-
torss The multipte choice score was the criterion variable. Multiple corre--

Tations of .52 and .79 were obtained for the Prison/Wrestling and Card/Music

passages, respectively.

AN
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of subjects to confirm that it is possible to predict from Background infor-
mation the interpretation that wi]] be given to a passage A total of 60

,undergraduates enrolled in an introductory psycho]ogy c0urse read the Card/
 Music pass&ge, comp]eted the’ mu]tip]e choice test, and filled out a modified

version of the autobiographical- inventony \The multiple corre]ation between
the items on the inventory and performance oq the multiple chofce test was-. 53. .
We have no doubt that were ‘we to deveﬁop more extensive background and. .
inttrjst inventories, engage in empjrical tria] and error; emp]oy'more so-
phisticated techniques to wring‘Error out of the data, and so on,*it would
eventﬂal]y be'possible to predict interpretations of these passages with a
very high degree of accuracx. But accounting for more variance wou]d serve
no usefu] purpose. The point of theoretical imp4rtance is made by the ana]y-.
ses in.hand: the interpngtation people give tq:mossages is igfiuenced by

- . : - \

Debriefing questionnaire ' The main issue ue wished to investigate with

‘-

the debriefing questionnaire was whether subjects became aware , that there

was more ‘than one possible interp?etatjon of a passage. Subjects were asked,
"Were you aware of another interpretation for either passagez\ If so, what
was it?" If the answer to the first question was "yes,"'the subject was

aiso-asked when sfhe became aware of the a]ternative Averaging across the

two pas5ages, 62% of the subjects reported that anothe :'_
3

occurred to them, while an additiona] 20% said they became awave of an a]ter-

native during the multiple cboice test or whenIresponding to the debriqfing

questionnaire. Less than 20% saidfthey were aware of a second interpretation

v 18

- ' ) -s\- g
A subsidiary study was completed withlfﬂheterogeneous, unse]ecthd sample '

Witerpretation never -

T
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while reading a passage. The figures just cited inclgg:i!niy subjects who

wrote down a sensible alternative interpretation on the debriefing_dues- v
tionnaire. Only é3% would be'counted as being aware of anoth%r interpre-
. tation during 1nit1a1 reading, even if the requirement of providing a co-
herent statement of the second theme were dropped .
‘ - * Discussion ¢ ' %\ - N
Converging ev1dence obtained 1n the present study 1nd1cates that peop]e S .
jﬁersonal history, knoW]edge, and be1ief 1nfluence the 1g¥erpretat17ns that \"
they will give to prose passages There was a‘gtriking re]ationship h.n— C
: ’ tween the speoial 1nterest group of which a subject was a member and his/her )
scores on disambiguating mu]tip]e choice tests. Theme- revea11ng disambigua- i
tions and 1ntrusions in free’ recall showed equally sf?ong relationships to f‘
the subject's backdrodnd.':ltems from an autobiographical- inventory were ,
good predictors of the 1nterpretations that were given to passages. Taken '
together, these resu]ts support unequivoca]]y the claim that highTlevel
schemata provide the 1nterpret1ve framework for comprehending.discourse.

The data were consistent with the second c]ajm that high-Tlevel schemata
cause people to “see* messages in certain ways. The fact'that‘U-shapEd
'distributions of scorés'appeared on the mu}tiple choice tests 1nd1cates:j
that subjects generally gave a passage one distinct and consistent interpre-

* tation or angther., Most.telling were the reports on the debriefing ques-
_tionnaire Over 80% of the subjects reported be1ng unaware of an alterna-

"tive interpretation when reading a passage. *cause of the diinance ofy.

behaviorism over the past half’ century, American social scientists tend to

-
»

\ ‘ ' 2
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be suspicious of seif-reports This is a methodologica] prescript thaf ought

. to be thrown on, the scrap heap ﬂhen one ta]ks to indiViddai subjects, as . \ji
-we have done, one is persuaded that they can reflett accurate]y on their y'

o
mental processes Our data are suggestive at the very least 'The possibil-

ity that high -Tevel schemata can influence a person to im e one framework ‘
on a message, without de]iberateiy or ;Ven subconscious]y considering others,

deserves to be seriously entertained t

analys of attempts tqﬁ%bCil:

.. b #

Iy

j',;_"

intrusions and distortions&egﬂ& 'did not hav ven an inferentia] basis in

: the text Bart]ett (1932 Ey 204) conc]uded "The first notion to get rid

of is that memory is primu?i]y or 1itera11y redup]icative, or reproductive

. In the. -fany thousands of cases of remembering which I have collected

. 1itera1 recall was very rare. " However, a review by Spiro (1976)
indicates that researchers following Bartlett generally have been unable .
_ to replicate his finding of gross inaccuracy. °‘Recall tends to be confinedi‘
to explicit_tewtfelemean and inferences logically derivable from text ele- p
ments. Indeed,;Zangwili (1972) toncluded that the data were sufficient to .
reject Bartiett's theory. . -

" The present study and severai othe* recent ones (Brown, 1976; Spiro,

1976 Sulin & Dooling, 1974) do show predictable intrusions from the subjects
" knowledge of the wor]d How are these findings to be reconci]ed with the

resu]ts‘%btained by most other investigators in the forty-five years since

Y

1
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B rt1ett's book was first'published? Schema theory provides a s1mp1e answer,
-1 trusions appear and ambiguous material is distorted in order to p]ace the
}ssage and subsuming schemata 1n correspondence. Distertions and intrusions
will appear on]i/when there is a lack qf correspondence between the schemata
l embodied 1in the text and the schemata by wh1ch the reader assimilated the
. 'g ‘text -This can happeff when the text is 1ncomp1ete1y spe!ified and the reader
fills the gaps (Johnson, Bransford & Soloman, .1973; Kintsch, 1972); when the
/ ¢
1. se%—of,relations expeéted on the bas1s of a schema is de]iberately distorted
.by the author" (Sp1ro;{1216) when the schémata employed by the.reader are
: 1ncongruent with the schemata of the author, or fina]]y when ‘the text 1s
capab]e of be1ng assimi]atedﬁtqﬁmore than one high-level schemata, as in the. wg,
. ) present study  Most 1nvest1g3tors have employed passages in which author, ;
;&5;‘ . reade¥, and 1ater the persons wh8’scored the recal] protocoTs have shared |
6 schemata, and thus higeﬁgiven common 1nterpretat(6ns of the passages. Meyer-
§(1975) is no doubt right’when shéysays that Bartlett observed many 1ntrusions
because a"the/hizzare nature o?Jhis stories, but,She 1s‘wrong to d1sm1ss
his results for this reason. Bf;zare and amhiguohs passages are useful tools
for making transparent the ro]e p]ayed\by knowledge of the world in ianguage
comprehension However. there is no reason to suppose that it is only wh%n
attempting to understand passages of this sort that subjects bring to. bear
extra]inguistic know]edge Indeed, ,there is every reason to believe that
language comprehension always involvés using one's knowledge of the world.
S We turn now to several interesting implications of schema theory for 7
eddcation. Consider first specu1at1ve implications for reading 1nstructfon.
It may turn out that many problems in reading comprehension are traceable to
. - .'A
‘ 3
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deficits in knowledge rather than deficfts in lingoistic skill narrowly con-~
1\ceived; that is, that young readers-sometimes may not possess‘the schemata .
needed to comprehend passages«v{h;\they may possess relevant schemata but
‘not know how to bring them to. bean!\\pr. they may no//be faci]e at changing
schemata when tie first one tried proves inadequate, they may, in other words,
get stuck in a similating text to inapprziﬂiate, incomplete, of inconsistent

. schemata Worst of all, it is not -unreagonable suppose‘that the frequent

{

children against bringing high-level play at all.- For 1f the

dem?nd for verdfdical reproduction in oral and w itten exercises may bias
grhemata in
chi1d seriously brings his/her own knowledge to bear s/he will, from an adult

'inl poid} of view. often make mistakes. It is the teacher's responsibility to

rg" errors. Thus. chi]dren may sometimes learn from the vary 1essons inten-
~—ded to upgrade- comprehension ski]ls that its best\t;/piayai;7
word by word ‘and 1ine by 1ine.» -

From the perspective of schema theory, the principal_determinant of the

safe, to read

> °

knowledge a person can acquire from reading is the.knowledge s/he already
possesses. The schemata by which people attempt to ass?milate text wi]i
surely Vary according to age, subculture, experience.reducation:_interests,
"and belief systems. Mexely laying on a new set of propositions will not ,
'necessarily change high Tevel schemata Wyer (1976) has summarized'social
psycho]ogical evidence in support of this premise, indicating that it is
"1ike1y that the implications of new information will be resisted if its
acceptance would require a major cognitive reorganization, that is,’ ;; it
would: require a change in a large number of other logically related be]iefs

in order to maintain consistency among them." Apparent inconsistencies and

- , 22 S
- ) - 5 v ’ .
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counterexamples often are- eas11y ass1m11ated into the schem:§a a person ho]ds
) ,dear. Or, 'it may be poss1b1e for a student to maintain the particular. 1den-
C?ty of 1dsson material, keeping it segregat \from 1og!ca11y.1ncompat1b4e~
"benefs. ‘ ?
Experjence in helping to revise an 1ntroductorjtco11ege Z;onomics course
. '-‘. . has suggested that the typical freshmnn or sophomore cames to class with a/
. point of view more akin to Adam Smith than John Maynard Keynes Our conjec- ‘”"\ﬁ
_ture is. that many students tan complete an economics course, acquiring a 1arge
amount of information and a numper of concepts and’ principles in a piece-meal
fashion, without 1ntegrat1ng the new learnings into existing know]edge struc-

tures, ‘and without understand1ng the Ne]tanschauung,of contemporary econom1cs.

Driver and Easley (1969) and Driver (1973) found that people have a
comparable difficulty in acquiring.the conceptua] frameworks of physics.
They interrogated gifted high school physics students about the movement of‘;
balls, 1aunched-by a spring plunger, along a hofé;ontal track.v While students
used the terminology of Newtoniaq'mechanics, such as "force," “mdmentum," and
“impulse," many of them ?manifested the Aristotelian notion that constant' - .
force is required to produce constant motion." Driver and Eas]ey (1969,

p. 1) conciudedv"that the student . . . has already developed many‘concepts
from his exper1ence with the physicaf\World which influence his understand1ng
of the new ev1dence and arguments . . ." Dr1ver (1973, pp. 423-4?4) added
that, "The belief system they use. in school, to pass examinations and satisfy

the teacher . . . may never be related to that which is used in everyday expe-

rience."

./\ .

3 /
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We .shall note, finally, an implication of schema theory for the assess-

ment of comBrehensioh The fact that theme-revealing disambiguetidns'do

’»appear, and that these are significantly re]ated to the subject's back-

N

- ground, has been stressed But perhaps an equa]ly important point' is how. e
@0

difficult it 1s to tell from a reca]l protocol what 1nterpre€at10n a subject

has given to a passage. Most subJects gave one distinct 1nterpretation or
. : (=
°another ch pasSage Yet near]y oné third of the protocols contain

a \
clear 1nd1cat10n of the under]ying interpretation. Our passages wer written
. to permit of starkly contrasting 1nterpnetat10ns.’ The manifest differences
- between, say, a classical and a Keynesian~v1ew of econonﬁcs wou]d'probab]y“
> &

be much more subtle. This is a point of major stgnificance for the assess- -

ment Af comprehension. As both Sp1ro (1976) a ihderson (1976) have argued,

the teacher has his/her schemata, too. Thf easy assimilat¥on is that "mis-
takes" and "gaps" in an essay answer are blemishes rather“than signs of what

P possibly a whgljy different point of‘View.

S

s
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«



J e ' e oA
" Frameworks fom Comprehending Discourse

-

r

' S o 23
o~ . . , References =
L 73 2 C R y
<« iAnderson, R.. C. The notion of schemata.and the educationa] enterprise.
¥ N\ N )

T In R C. Anderson R. J Sp1ro, and W. E. Mohtague”(Eds ) choo]ing

and ‘the acquisftion of knowledge. \ﬁ,.lsda1e, N. J.: Er]baum,j1976,»’
o S , , j
in press. - (/‘\5_ - f&l C

,Anderson, R. C., &)McGaw, B. On the represenmatiqnhgf the meanings of

1\.” . genera1 terms. Journa] of ExperimEnta1 Psychology, 1973 301-306
Anderson, R. C., & 0rtony, A. - On putting apples into bott]es--A prob]em
. .of polySeny. Cognitive Psychology, 1975, 7, 167-180.

Anderson, R. C.,, Pichert, J, W., Goetz, E. T., Schallert, D. L., Stevens,
K. V., & Trollip, S. R.. Instantiation of general terns.' Journal of

A Verbal Learning arld Verbal Behavior, 1976, in press.

Austin, J. L. How to do thfngs with words. London: Oxford Universjfgf\(/.'

Press, 1962. ) S |

- _;Bart1ett, F. C. Remembering.. Cambridge,=Mass.: The University/Press, ]932.
':Bransford, J. D., Barclay; J. R., & Franks, J. J. Sentence memory: A  qu

constructive versus interpretive approach. Cognitive Psychology,

. 1972 3, 193 209.
Bransford J D N1tsch K. W., & Franks J. J. Schoo]ing and the facili-

i

tation of knowing. In R. C. Anderson, R. J. Spiro, and w E. Montague
(Eds.), Schooling and the acquisition of knowledge. Hj]lsda]e, N. J.:

Erlbaum, 1976, in press.
Bransford, J. D & McCarrell, N. S. A sketch of a cognitive approach to
comprehension In W. B. Weimer and D. S. Palermo (Eds”), Cognition

L and the symbolic processes. Hillsdale, N. J.: Erlbaum, 1974.

. | . 95 ‘\. i




C | _‘.‘ o Frameworks for Comprehending 0157ourse
a o S J o, 24 '
. - l . <

s Brown,'A L. Intrusion of a thematic idea on chﬁ]dre_,s reca11 and recog-

L

| »
nition of prose passagég Unpublished manuscript University of
' e R U

Iﬂ]inois at Urbana’Champaign, 1976

’ A AY

. ‘-f\ Driver, R. P. The representation of cbnceptua] frameworks in_youny ado- i

1escent physics students. Unpub]}ghed doctora] dissertation, University

i & , N
. of. i114nois at Urbana-Champaign, 1973, | A e . ’

‘ ' -
R ‘. Dr#&er, R. Ps & Eas]ey, S."A. Autonomous dynamica] thinking of young
ado]escent physics students In J. A, Eas]ey (Ed.), The use- of mathe- i
booG matics in_science teaching (Fina] Report on broject UMIHA, NSF Contract '

‘.GN -2252). Urbana, I11.: University of I]]inois at Urbana-Champaign,
1969. p B '
Gough, P. G. One second of reading In J. F. Kavanagh aﬁd 1. 6. Matting]y

" (Eds. ) Language by ear and by eye. Cambridge, Mass.: M.I.T. Press,
1972. | . | '

. 4 ) S
- N -~

S : . _ .
~ Johnson, M. Kig.Bransford, J. D., & Soloman, S. K, Memory,for tacit implica-

tions of sentences Journal ofhExperimentai Psychology,+1973, 98,
203- zos "

Kant, I. Critique of pure gs;;on (N. Kemp Smith, trans.). London: \Mac-i

S nillan & Co., 1963. (Originally published, 1781, lst ed.; 1787, 2nd
ed.’. a ) >

Kintsch, W. Uotes on the structutg,uf’semantic,memory, In E. Tu]ving'and

W, Dona]dson.(Eds.), Organization of memomy. New York: Academic
Press, 1972. ® s .

4 >

LaBerge, D., & Samuels, S.°J. Toward .a theory of autamatic information

processing in reading. Cognitive Psychoiogy, 1974, 6 293 323
= E \) . .
s A

26




Frameworks for Comprehending Discourse

»

.
- Meyer, B. J. F. The organ1zat1on of prose and {ts effects on memory.
S Ansterdam: North-Holland Publishing Company, 1975.

-Minsky, M. A framework for representing knowledge. W H H1nston (Ed ),
The psycholegy of computer vision. New York: HcGraw-Hﬂ] 1975.

Olson, D. The languages of instruction: On the 1iterate b1as‘of schooling.
In R. C. Anderson, R. J. Spiro, and W. E. Montague (Eds.), Schoe]1ng ‘
and the f;gu1s1t1on of‘kncmedge. Hillsdale, N. J. o ®rlbaum, W,

in-press.

Rume1nant. D. E., & Orteny. A. The representation of kmowledge 1n memory:
In R. C. Anderson, R. J. Spiro, and W. E. Montague (Eds.),,Schqo11ng
and the acquisition of kygnledge. Hillsdale, N"f': Erlbaum, 1976,

* in press. e s

Schallert, D. L. Improving memory for prose: The re]at1onsh1p between
depth of processing and context. Journal of Verbal Learn1ngjand

Verba] Behavior, 1976 in press.
Schank, R C., & Abe]sonr R. P. Scr1pts, plans and know]edge In Advance

Papers of the Fdﬁith Internatigna] Joint Conference 2 on Artificial

Intelligence. Tbilfsi, Georgfa: USSR, 1975. -

‘,§chwe11er, K. 6., Brewer, W. F., & Dahl, D, A. MeMory for 1110cut1onary

forces and perlocutionary effects of utterances Journal of Verbal

Learn1ng and Verbal Behavior, 1976, in press.

. Spiro, R.‘ﬂ. Remembering information from text: Theoretical agf empirical

. {ssues concerning the 'State of Schemia' reconstructfon hypothesis.
~ In R. C. Anderson, R. J. Spiro, and W. E. Mentague (Eds.), Schooling

and the acquisition of knowledge. H{illsdale, N. J.: Erlbaum, 1976,

in press.

27




Frameworks for Comprehending Discourse
' -
) 26
. .

Sulin, R. A., & Dooling, D. J. Intrusion of a thematic idea in retention

—.0f prose. Journal of Experimental Psychology, 1974, 103, 255-262.
Wyer, R. S. Attitudes; beliefs and information acquisitioh. In R. C.
~-Anderson, R. J. Spiro, a‘nd W. E. Montague (Eds.), Schoo'lingt&;ld the

.

acquisition of knowledge. Hillsdale, N. J.: Erlbaum, 1976, in press.

Zangwill, 0. L. Remembering revisited. Mer'ly Journal of ExpeHmenta1

Psychology, 1972, 24, 123-138.

9 28



LT - . Frameworks for Comprehending Discourse

-

.
/ ' " ‘ » -
. .

L
Table 1

Mean Proportions Correct on the Multiple Choice Tests

Subjects' background

Passage - Physical Education Music
\
Prison/Wrestling .64 .28
Card/Music ¢ 2 A
. b
Note:--Tests scored for answers correct on‘the AR -

basis of thg nondominarit interpretation. A high scafe
' reflects amrestling 1nterpretat10n'of the Prison/ -
| Wrest1ing passage and a music interpretation of the

Card/Music passage.

[4

B
-
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Table 2 R ~ .

Examples of Theme-Revealing Disambiguations and Intrusions’ 7

Prison theme _
s Rocky sat in his cell. | |
w _ He was; angry that he had been caught and a)rested. \
* Wrestling theme '
Rocky 1s wrestling . . .

Rocky was penalized early in the match for roughness or a dangerous hold . . .

Card theme

She is playing with a deck of cards.
Mike sees that Pat's hand has a lot of hgarts. *
Music theme
Mtke brought out the stand and begam to set things up.
As usual they couldn't decide on the piece of mysic to play. -
~
—
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Figure Caption

>

of multiple choice test scores.
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