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. Metaphor BN

. ;i' . , The Role of Metaphor in N

PFOSe Comprehenslon

Y

h Learnlng ln‘the modern school situation has a strongly Ilterdte blas.
In fact, Olson (1977) has stated "Schoollng is a matter of mediating the
relﬁtlonshlp between,chlldren and printed text." From the beglnnlng to the
end‘of their school careers, children ore pected to learn and recall
lnfonmatlon extracted from prose. " Textbooks, workbooks and reference books
are students constaht companlons throughout their academlc llves. leen
thls emphasts, it s hardly surprlsfng that educators. and psychologlsts
have long been interested in understandlng how varlous aspects of text
affect Iearnlng and recall. h Flguratlve !anguage 15 one aspect of text

i

‘that has a controversial function, the research presented Iq this artlcle

looks at the effect on Iearning resulting from the use of metaphor in

\
i .
. r .

texts,
Before proceeding, ft'should.be noted_thet in lnvestléat!n§ the

' pedagogical effects of metaphor, our inquiry Is restricted to educational

‘rather than Ilterary'metaphors.ffFor purposes of this dlscusSIOn, educa-

tional metaphors are defined by the prlmarlly'didactlc nethre'bf the

context In which they occur. Literary metaphdrs are those used in poetry

and the more artistic forms of Ilterature. ;We make this distinction not

12

because educational functions are considered more important, but because
vthe ‘two types of metephors m$§ Interact WIth text in quite different ways;
hence. it Is necessary to study them lndependently
Educators' Interest In metaphor h?s centered on attempting to answer

two questlons. First, do metaphors affect prose comprehension? In other~

words, does the introduction of a me ophor Iinto a passage tend to render
r 4, .
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~ that passage moreveaslly~leerned and recalled In comperison to the- same
- passage wlthodt the metephor? Second, gliven that metaphors are prevalent\& .
in children's llterature (Arter. l976). when do chlldren develop the ablllty

to comprehend these metaphors at a level compareble to thelr llteral

h

comprehension ability?
Considerable research has been conducted on the latter of these two.
: questlons; with lnConslsﬁent results. There are several reasons for these

inconsistent results. They relate to the lack of an adequate theoretical

notion of what constlthtes ﬂmetaphor“ and the weak relatlonshlp between

[

“the experimental tasks"used end the phenomenon belng lnvestlgated (ortony,

Reynolds, & Arter, 1978). ‘There are alSo methodological problems resultlng
T

from the confoundlng of. the ablllty to deal with general lenguage verlables

Rl

,such as lndlrectness and anephorlc rbference with the ability to comprehend

.
-

v‘metephorlcel ladguege (Reynolds 3 Oortony, 1980).

The issue f whether metaphors affect comprehenslon and learning from

‘prose by skill ; readers is of both theoretlcal end practlcel lmportance,

yet lt ‘Has, sp ed little emplricel research’ (Verbrugge 6 McCarrell, l977)
Recent research hqs deelt thh two w:ys‘of uslng flguratlve language ln

the educatlonel sltuat!on. The work of Hayes (Hayes & Tierney, 1980; .
Hayes, Note l) s ggests that annlogles used es advance orgenlzers can
enhance comprehen lon of . subsequent meterlal An. example would be lntro-
duclng aunitone ectrlcel cur/ent by havlng students read a passage’

about water flgwln; through plpes. Of greeter practlcal and theoretical
‘Interest is the work deellng with the eff&cts on comprehension of’ metaphors
that occur within text. The,gene;al findings of thls work have been

discouraging. Metephors have been shown to have a posltlve,effect'on

s ,
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prose coﬁprehgn;lon In pnly P.llmlted fashion. The metaphérs themselves
may be better recalled:than their literal equlValénts. but comprehension of
Incidental material seems unaff;cted‘(Arter, 1976; Pearson, Raph;el, Tepaske,
& Hyser, 1981). |
Two major problems confroné investigators interested in the effects o

that mataphors have on the comprehension of prose. First Is the problem

' of knowledge Jbout the domains of Information to yhlch,the metaphqf relates,
If an lndlvlddal does not know about lions, he/she cannot possibly under-
stand the lntendedéueanlng ln the statement. '"The man is a lion." Second
is the difficulty of constructlng mettphors that can be easlly paraphrased
intd ]lteral statements; For lnstance. it is extremely difficult to para-
phrase, "TQe man is a IIOn” with a literal sentence containing words of
equal frequency and sentence construction of equal syntactlc complexity.
Yet, If these constraints are not met, the metaphor and its literal
equivalent may differ in comprehension difficulty for reasons extraneous

to the literal or non-literal nature of the statement. Beyond factors

such as word froquency and syntactic similarity, th7re is also the problem
’ of the lack of identity betwsen the meaning of the metaphor apd that of
its literal parephrase. For example, Is It the intent of the statement,

. 1“The man ‘Is a lion'" to convey the meaning that the man Is brave or regal

or viclous or carnivorous, or does it convey elements of all of these

traits? - . , . ' ff
In the Erosent research, these two problbﬁs have been addressed. With
respect to background knowledge, adult rather than child subjects were used ‘

"to enlarge the number of possible domains of knowledge that could be used In

: L 6 : )
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the metaphors. In additlon, all of the materials were normed to'engure .

'that most adult readers would possess the requlslte background knowledge.

. ' ﬂ\~ ‘The problem of equlvalent literal paraphrases has been largely over-
d‘come by uslng context-dependent metephors as stimulus materials . (Ortony. B
,‘Schallert. Reynclds, & Antos, 1978). “A context- dependent metaphor Is one
:In whych a norme! English sentence. such as "Regerdiess of the danger, the
troop marched on," Is eltherie llterel.stetement or a metaphorical state-
fment. dependlng'on the contexthln which 1t appears. For example, In e .

v oA

story ebout e WOrld war\ll battle, the sentence. would probably be inter-

¢

'-é - preted lltereily. however. In a story about two young chlldren misbehaving
and ennoylng their babyslttétxxthe sentence shodld be given g ‘metaphorical
lnterpretatlon Hence. ) cont xt- dependent.metephor 1s:bhe tmet depe
on surrounding lnformetlon to determine how It wlll be’ understdod. Slnce
the metaphor is a conplete meenlngful sentence, more neerly equlvelent
paraphrases ere easier to construct (1.e., "Desplte the babysitter's
wernlngs. the chlldren continued to mlsbeheve "), Agaln ag In the case of
background knowledge. @& norming study was done to ensure thet the . metephors
- and the literal equlvelent sentences conveyed approx‘mately the same
-meenlngs

There are at least two approeches ‘that might descrlbe the utiiity of

metaphors as conveyers of Iinformation in educational texts. The first,

the notion of general enkencement. is based primarily on the work of
ortony (1975; 1979; see also Breal, 1897). This work suggests that ’
metaphors are necessary bullding blocks of’language in that they,allow
ideas that were previously inexpressible to be expressed, frequently in a

vivid, compact form. It Is further supposed that the vividness of
Q ™ *
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metaphors, along with‘the ‘way In whlch they are’ comprehended ten&s to

‘enhance the memorablllty of the metaphors themselves, as well as that of
.the lnfor‘matlon that appears wﬁh the mebaphor. Hence, from: thls view-

*PQLEE. the us¢ of metaphors ln dldactlc dlscourse Is. considered not only a

sign of Ilngulstlc elegance, but a slgn of lIngulstlc efflciency as well
,sThe second view, the non-facllltatlve approach, Is based prlmarlly
on the’work of Miller (1976), though elements of it can be tracedfas far
back as Arlstotle'(McKeon, 1947) . Mlller‘has taken the stance shat :
metaphors are used ln educational wrltlng only when the author Is unable
qa..e expllclt or preclpe about the Informatlon he/she s IntereSted in

c0nveylng Here. metaphors are seen as styllstic devlces that tend to

gloss over the lntenqed meanlng In this. vlew, the use of metaphors in

‘ educatloné! wrltlng ls seen ‘as contributlng only mlnlmally to xhe learnlng

and recalliof the Informetlon conveyed by and presentednwlth the metaphor.

These two notlons prOVIde a basis from whlch empirical predlctlon;J
can be made. |If metaphors enhance the learnlng and recall of prose
materlal (l e., general enhancement)w then information from passages that
contain metaphors should be better reu:allequ than Informat,lon from identical
passages that contoln llteral equivalents of the metaphors This superior
recal) should epply to the metaphors themselves, as well as to other .
passage lnformatlon (ortony, 1975). If, on the other hand, the non- ‘
facilitative approach is correct, reca!l of information from passages
containing metaphors should be: no better and perhaps even worse than recall
of identical information from the literally equivalent passage.

‘The major phrposa of this paper Is to Investigate the questlon‘of

whether or not metaphors help or hinder prose comprehension. In reality

%

~
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this question encompasses twp questions. First, does the figurative nature"
of metaphor enhance memory_fgr the metaphor Itself? Second, does/the‘
inclusion of metauhor in prose enhance the comprehension of the informatlbn'
that ‘appears wlth the metaphor? The present experiment attempts to answer
both of these questlons. |
In the experiment, adults read eight short storles and rated. thelr B
quallty and the effectiveness of the writing. They'were told that the
materials would be used in a different study, hence. this study representsv
an incldental-learning task. After reading, the subjects were glven»elther
an immediate o”hdelayed cued recall test. Half the subjects recelved

stories that contained metaphors, the other half received the same storles

with literally equivalent statements replacing the mctaphors.

,

R Method
‘Dasign and Subjects )
The design was a 2 (recall interval: immediate vs. 7-day delay) x 2

-

(cue type: precue vs. postcus) x 2 (target type: metéphor vs. literal
equivalént) x B8 (passage) factorial deslun with recall interval, cue type -
and target type as between-subject factors and passage as a within-subject
factor. The dependant measure uas the amount of recall on the cued recall
test. ‘

The subjects wera 71 college students enrolled In sls sections of an
introductory educational psychology course at a large midwestern university.
They participated in the study for class credit. Three subjectsuwere drouped
from the study because they were not present when the delayed recall test
was glven; hencs; in the analyses half of the eight cells contalned eight

subjects aach while the other half contained nine.

14
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. Mater§ais‘ o « f &
| - fhe experfmcntél materials consisted of elght shoré §£orfes (mean
Iength‘bf‘sojwdfq§), each of which ended with a summarizing statement o P
(hereafter'ci]lediﬁhe terget). The target statement alwayé appeared as |
the last sentence jn tﬁ§ stdry. For'half,of'the-gqu§ct§,~the target
.sentence In each story wa; aACOAtex;-depehdént metaphor; for the ;est it
was a literal paraphrase of the metaphorical target. A sampl; set of the
\

components of one of the experimental stories will help demonstrate their
/ o : : ] .

nature. '

Story Context:

~ The people of Nazl Germany were swayed by Hitfer's rhetoric.

~ Although he had committed his people to a course of.war, he
found it easy to persuade them of the virtue of his actions.
Everyone in Europe at the, time was aware of the consequences
of war, but the Germans had a blind belief in Hitler.

Metaphorical Target:

The sheep followed the leader over the cliff.

Literal ParathaZe of the Metaphor:
The German peop\e,blindly accepted Hitler's déngérous ideas.‘ ' ) ‘ o

The elght experimental stories plus-a cover page, general instructions,, °

4 ¢

two practice stories, and a filler story were hound together into an

8 x 11-1/2 Inch bqokl@t. Each pags of the booklet contained a story

(context and target) and three 7-point scales on which the story was to \\\\*
be rated. The sczlgs.asééssed the subjects' perceptions of how well the

storles ware written, how Interesting they were, and what sort of

impressions (e.g., negative or positive) the story elicited. The eight

-

c .~ . 10
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, o
experimental stofles were ;andomly_arrangec for each subject. The practice
storles alwaysleppeared flrst; while the tlller story always appeared last.

vHaterléls‘for-the cued recall test were‘cohstructedvas'fOIIOWS..‘Fot
thevprecue/coneltlon, the first phr;se (generally slightly shorte® than
the target.sentences)ifrom each story Qas printed in the upper left-hand .
cbrne} of an otherwise blaﬁk pLece of bond paper. These sheets were then
f COmblned intc lndlsidpal test bbeLlets. Again, the order in which the ’
cues were preseeted'was randomized for each booklet. Theypost-cue booklets
*Were constructed similarly except that the target sentences, either the
ﬁetaphors or their Itteral paraphrases.:were used as cues,

Two normlng stﬂcles were‘run on these materials. The first was'to
determine if the two types of target sentences were equally memorable out
of context. Thlrteen subjects were given the metaphors and literal
equlvalent sentences prlnted on one piece of’ paper. They were told to
remember as many of the sentences as they could. " They were}then‘QIVeﬁ ad
five minute lnterpolated task followed by a recall test. Subjects were
told to remember the exact. sentence wordlng f possible, but If not to use
.thelr own words. Thtre was no slgnlflcant difference between’recall of ‘the
metaphors‘or'the lltecar equlvalept statements (mean idea unit recall =
25% for metaphors, 24% for flterals).

The second normln; study dealt with how well the metaphors and literal
ethvalents conveyed the seme.meahlng when presented in context. Twenty
usubjects read the cdntext followed‘by both the metaphor and the literal
equivalent statement. Subjects were then asked to rate whether or not the

sentenccs conveyed the same meaning on a seven point Likert scale. On

the scale, a rating of ''1" represented ldentlcal meaning and a ra(lng of

11~
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7' representad no similarity In woanlng.‘ The average rating for all of the

experimental stories was 2.48, §.D. = .4. In other words the norming
Vd - .
subjects indicated that the stories containing metaphors and their literally

v

equlzalent statem;n;;“cbnveyed Bssentlallv the: same meanings.
"\\\ ' ,

| e o

The experiment was conducted using six groups ranging in size from 5

to 20 students. As the students entered their classrooms, experimental

book lets were randomly distributed. Three of the classrooms were used for .

”

thq delay condition and three were given the immediate recall test. All

_ other experimental conditions were represented in each classroom. When all

of the subjects had received their booklets, the experimenter read the
lnstruetlons out loud as the\subjects read them silently. The instructions
st’ted that the experimenters were trying to find good prose mateﬁqgls with
which to do reading studies. The subje%:s were asked {f they would read
the?storles and rate t;¢m~for interest, quality of writing and Impression
created. It was stressed that the subject should read carefully. ‘The
subjects then proceeded throuéa the book[ets at their own pace{"

“When the subjects had finished reading, they were given five minutes

I ’\\

to complete 40 items of the Wide Range Vocabulary Test (French, Ekstrom, &
Prince, 1963). They ware told that a measure of their vocabulary was
necessary for the exberlmentcrs to evaluate rhelr ratings of the stories.
These scores were then used to ensure that no differences existed between
the students used in the two recal\-leterval conditions. When all subjects
had finishad the vocabular9 test,'lnstructlons for the recall test were

given to those subjects in the immediate recali condition. Recall

/,L‘ - v
12




Metaphorvi
1

‘.flnstructlons‘stressed that subjects should try to recall the exact words

used in the storles, but if they couldn t remember the exact words, to use

» their'own words‘lnstead - When subJects in the delay condltlon finlshed the

v

VO, bulary test, they were told that the experlment was completed and

thanked for their cooperation. One week later, the experlmenters returned
to the -delay subjects’ classes and gave the recall test.' Followlng.
compleclon of the recall test, all subjects were debrleted.

a St

Scorv ng Hkocedure

¢

A requlrement of the present experlment was to measure both the

quantlty of |nformat:on recalled and the f delnty of the protocols to -the -

_doriglhal texts. To achieve thls, each prgtocol was scored for .the. number

of ldea unlts recalled on two levels' g|st and verbatim. The use of |dea

»unlts and levels of ‘'s¢oring has become a falrly common technique in prose

‘research (e. g., Anderson & Ortony, 1975. Anderson, Reynolds, Schallert &

v

l973) However, since our procedures are

Goetz, 1977; Meyer €

siightly dlfferent than thosvf usly used, a brlef descriptlon of the

scorlng scheme will be. given. &
A}

F|rst, three |ndependent Judges divided_ the experlmental stories |nto S

ea units (|.e., phrases or sentences that each represented a sungle
thought or unit of |nformat|on, or that sngnlflcannly mod|f|ed a prevnous

unit). The Judges agreed on 91% of the lelSlonS w|th all disagreements

3

being. settled in confacence. Each subJect s recall protocol was then scored

_for the pre%ence or absence %{ |dea un|ts, according to a h-point scorlng

system. Level 1 recall was exact reproduction of th source unlt excepj .
f

that tensa changes were allowed. Level 2 recal 1 was close paraphrase

Ry

the.source unit, Level 2 scorlng allowed nd fisre .than one or two of the _

1 L N e
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R . : 9

\




o '.‘?~ e . - ;v : » ”_ Metaphor .

N

non-essentlal words ln the source unit to be paraphrased Level'3'recallv’
was a total paraphrase of the source unit; here subJects could use any
wordlng they chose as tong as the meanlng of the source unlt was preserved.
Level b recall was scored when materlal was judged to be definitely derlved
from a source unlt, but was not explicit enough to be scored at any‘one of
‘the. prevlous levels. “For purposes of, the analysis, verbatlm ‘recall used
only Level l‘scorlng, and gist recall used all four- levels.

»

Using thls system, two independent Judges scored each of the subjeots

,'protocols. - They agreed on 93% of the scoring declslons. All dlsagreements
were settled in conference with a third Jjudge.
_._l—-—

Results - . * ‘ .

The subjects' ratlngs of how well the passages were wrltten. "how lnter~

" esting they were and their tone were analyzed. The storles containing the

<y

llteral paraphrase of the target metaphor were raced as-better written,
rmore |nterest|ng and creatlng a better lmpresslon than the stories: that -
contalned the metdghors themselves; however, these differences were not
significant, F < 1. sﬁﬁﬁTyses‘of the-vocabulary;scores established that
*V'there‘was no slgnlflcant'dlfference between the lmmedlate and delayed
recall subJects ln terms of language ablllty, f_< 1.
| A 2 (recall lnterval) x 2 (cue type) x 2 (target type) x 8 (passage) K
unwelghted means analysls .of varlance was perfo:med using the amount of
verbatim and grst recall as‘dependent measures. For the verbatim mdasufe,
. slgnlficant maln effects were found fos\recall interval, E(1,60) = 57. 62, A
p < .0l; and passage, £(7,420) = 15.91, p < .01, The recall ‘Interval effect

~

was due to higher performance by immediate recall subjects than‘for the

14
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7-day delay subjects. . The passageﬂeffectvresulted from differences in the

memorabilityjof indlvidual passages. There was also a signifigant,recall'

-,

interval x passage ordinal interaction, F(7 420) = 12,21, p < .01. No .
other results reached significance._all p's > .20.

Table l shows . the mean proportion of idea units recal!ed using gist

>~ ~

'scoring. This»includes all idea uni ts except thosevused in the cue. For

15(1.60) = 91.25, p < ..0l, target type, £(1,60) - 9.46, p < .01 and passage,

F(7, hzo) = 27. h8 p < .0l. Again, the recall Interval effect -was due to

superior recall by the sﬁLJects tested immediately after readlng The

target-type effect was. due to higher recall by those sthects who read o

passages that oontanned metaphors as opposed ‘to those who read passages;

_that contalned the literal paraphrase of the metaphor. The passage effect'

o } , . L X
'resulted‘from differentlal memorability for individual passages. Signifi-

Cant‘fnteractions were fodnd\for recall interval x passage, Ej7;h20)-="
10.31, p < .1, and recall interval x taréet type x passage, F(7,420) =

2 32, E.< .05; These results'were due to variabilitylln subjects' treate
ment of the eight different experimental texts, but as can ‘be seen from
Figure 1, the effect for metaphor is-evldeq}‘in al1vpassages but\one.e:No
other results reached sfghlffcance,~al)?pjs'> 24 ’ : ‘f oo ‘1 E

lnsert.Ta § about here

A second set of analyses’ were performed using data from only those

“subjects who recelved precues. These analyses looked at the' recall of the

target sentences alone for both the verbatim and gist dependent measures.

. For the verbatim measure, signlficant'maiq'effects were found for recall

L}
:

§

 the gist measure. significant main effects were found for recall interval, _

-




L o - f‘\ Metaphor
iaterval, F(1, 30) = 20. 96 g_< Ol, target type, F(l 30)-= 7.89, E.‘ .01;

and passage, §ﬁ7,210) = 4.26, p < .01. The target type result ‘was due to

greater recall of the_metaphors than their literal equrva]ents. There were

PR
™

also significant interactions for‘recall,interval X target type, 5(1.30) =
5.90, p < .05; and recall Interval x passage, F(7,210) = 3.31, p < .61I. -

The recall interval x target type lnteractlon was due to the dlfference

_between recall for llteral or metaphorlc target decreasing over time. The.

‘recall interval x passage interaction resulted from dlfferences in

memorabillty for lndlvldual stories and was ordlnal In nature. " No other -

results reached sngnlflcance all 2.5 > .16
Table 2 represents the mean psoportton of target sentence idea unatsv
4 »~ ‘ .

recalled uslng'glst scoring. Fdr- the glst,measure.ﬁsngnlflcant main effects

were-found:ﬁor recall .Interval, F(1,30) = 29.94, p < .Olt target type,

L EQ, 30) = 9. 90 p'< .01; and passage, F(1, 30).- 29.94, p < .01. Significant

ordinal lnteractlons were found for recall lnterval x passage, F(7,210) =

‘%,68, p < .Ol; and regall lnterval X target type x passage, 517,210) =

2.91, E_< .01.. No other results reached significance, all p's > .09.

- - - - - - e e L
.

Insert Table 2 about here.

D - - - D D D o D D o e D D w . -

- DlscdsSldn ..

A ’ . P
The pattern of results obtalned In nhls study clearly supports the
contentlon that metaphor can at/ect the processing of written ianguage 8

Analysls of the gist scorlng of the subjects' recall protocols lndlcates

lncreased memorablllty for passages*when the _concluding statement ls

A}

~ expressed, metaphorlcally rather than literally: As shown in Tables 1 and

2, not only are the concludlng metaphors themselves recalled better than

¢
f...
@

I‘-




£«

"~ the equlvalent llteral sentences, but there ls also an lncrease In memory

~across the experlmental passages. Thus, under certain circumstances and .

nature of thls-stddy Increaslng the number-of metaphors In a passage will

trying to rewrite a college physlcs text to.match the_requlrements of»a

+
r

,(&.

a model. The followlng dLscusslon of posslble processing models Is deslgned

Metaphor
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for the precedlng context. Figure .l shows that these effects are conslstent

constralnts, metaphors, llke adjunct questlons or ‘advance organlzers. can

enhance learning from written text. A - N \\i:>
. » A . ~

- - - - - - - - - - - - - - -

Insert Figure 1 about here.

------‘----* -------- - o o o o - -

The cautious wording of the previous statement reflects the preliminary

not necessarily increase memorabillty. and It could just as easily make the

text !ncomprehenslhle. Attemptlng to alter the text ln this way" ls 1ike

fifth-grade,readabllity formula. Whlle‘tﬁe\fesUItlng text may have t

-
.

desired formal characterlstlcs in terms of dentence length and word.

dlfflculty, lt wlll ‘remaln lnaccesslble to;flfth graders unless proper

\

conslderatlon has been glven to the requlrements of processlng new concepts.
L4

Similarly, to specify the effect of metaphor on memory, It Is necessary
to develop explanatlcns that are sensitive to processfng factors. These
explanatlons_mqst be'conslstent mlth'current'models cf text processlng
and Information retrleval. able to account for different patterns of .

'

results glven verbatim versus gist scoring, and suggest condl tions under

which metaphori&lll or will hot improve memory. The present experlment
was not designed to test a ‘model of metaphorlc processlng. but it does
provide data and a pattern of results that must be accounted for by such

to place qualiflcatlons on - the generallzablllty of our primary finding and

o '.q; 1’7 ’
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to relate metaphoric processing |tp theoretical Issues Iin the more general ‘

area of text processtng. Both.4r<ce$slng and retrieval explanations are

_tonsidered.slnce_the_study did not Isolate the locus of the effect of

|

metaphor or memory for prose; it ly suggests that a faclilitative effect
exists In this context.
Kintsch and van Dijk (1978) Ppriesent a fairly elaborate model for text

processing. Thexbasic‘component f,this model Is g_procedurq by which the

L d

reader attempts to validate the s ntlc Iintegrity of his or her representa-

tion by relating new information t $ limited set of propositions cu:yently

1

active In short-term memory. Falluge to establish an argument match among
propositions leads to an extended search through previously stored informa-

tion until a match is obtained, or the activation of an inference procéss

P
-

to try and generate the necessary match. The exact nature of qrguhedts and

‘proposltlons Is not cruclal‘(Klntsch & van Dijk, 1978), only the central
- )\ ) - N .
premise that comprehension proceeds by relating the current Iinput to

stored information in order to maintain semantic coherence. (

Within this model, memory for ldeas from the text I's hypothesized on

two lavels: the microstructure and the macrostructure. The microstructure

Y

. consists of propbsltloni that are close to the surface structure of the

e

text, while the macrostructure is a more abstracted summary of the main

{deas or gist of the fexta‘ The probabllity that a given idea from the text %;f wx

Is recalled depéndé on the number of times it is activated by ﬁoherenca . M‘if ;
'procasslng. ﬁgmorablllty Qé macrostrhcture i deas depénds also upon a ‘ ' N

relevance judgment based on €E;‘schema directing co@prehensloh; that Is, F ;

reader's purpose or expectatlons invoked while processing the text.
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Given this model of processing--or any other. for that matter--readers
in the metaphor or llteral equlvalent condl tions wlll come to the,final
septence ef text with essentially ldentical memory representation. Accordlng

to Kintsch’and van DIjk’s (1978) model, subjects will have a currently

( _ ' ~
.active set of propositions in short-tenn%mmbry and an established repre-~

sentation at the micro~ and macro-levels. Now, given the metaphoric
o N .

conclusion, the resulllng increase In memory could reflect differential

l\//ee.w.e In establlsh!niﬁ%emantlc coherence or dlfferences In subseq At

processing. .

The former expjgaftlon assumes that subjects recelving a 1lteral
conclusion are able to establlsh semantlc coherence quickly with famj
process ing operations. Metaphorlc processlng, however.‘mlght Invoke a
search of stored propositions, and perhaps Inference generation, 16 order
to establish coherence. The additional activation of'stered information
and Inferential processing ln the metaphor condition could account for
lmproved memory. Thls explapatlon. however, Is in conflict with flndlngs
reported by Ortony et al. (1978) in terms of reactlon times to understand

a glven concludlng statement following a context requlrlng elther a

metaphorlc or literal interpretation of the sentence. Given elaborate

‘contexts similar to those used in this study, subjects responded at

essentially the same speed whether the 1iteral or metaphoric interpretation

was required. ’Slnce subJocts were'lnstrﬁcted to respond as soon as they

understood the concludlng sentence, thelr reaction times can be taken as

-an Indication of equal ease In es;abllshlng semantic coherence for

metaphoric and literal conclusions.

19
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~~ That readers can as quickly Interprét metaphoric and literal conclusions
does not Imply that they receive egual processing. ’Shbsequent to initial
- : . :
comprehension, additidnal macro-level processing will be directed by the
operéthe schema. The readers' purpose lh processlng the text is Influenced
by the request fdxréte each story on three 4chles, in terms of: (a) the
'wrltlng, (b) lnterest. and (:) the tone or impression created One
' component of this task should® Involve judging the approprlateness of the
" concluding .statement In terms of the established representation of the
story. ‘Semantic coherence would be a minimal requlre&ent. but additional
~ processing should be essential for a qualitative judgment. . )
To account:for Increased memory folloqlng the metaphoric conclusion,
v one must assume more or deeper érocesslng (Cralk & Tulvlng. 1975) for the
reade( to make the qualitative decision In thI; condition. Epstein,

Phillips, and Johnson (1974) proylth\?upport for this assumptfon. In

thelr study, incidental recall for related or unrelated word pairs was
-

e .gssesséd Ynder two sets of semantic-processing instructions. Subjects
g’ff i‘were told to find eltﬁg:/a slmlla;lty or difference betwegn the words.
| Racall was greatest when subjects attempted to\flnd » difference between
3 relate& wor&s orma-slmllarlgy between unrelated words. This latter process
E‘ '1s analogous to finding similarities between the metaphoric conclusion |
‘h*~>_ ?Fi . and §arlous dacrb-proﬁosltlons that constitute the gist of the story.
Interpreting tho adequacy of the llteral c0nc|uslon would bes more Ilke
- flnd!ng slmilarltles hntwcggzkclated words and thus would entall less
procnsslna and rosult In a poorer mamory representation.
\

The fact that the additional processlng hypotheslzed to account for

increased memorability Is betwsen the macro-structure and the metaphor is

¢
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consistent with the findi gvthat slgnlchant differences are present only on
+‘;He gist or paraphrase .rlﬁg; It should be noteé‘tﬁat text recall, even

in the !nnwdlaé condition, Is'not'ofteﬁ:verbarlm. Only about 5% of the. |

idea units are recalled verbatim as opposed to the approximadely 20-25%

recalled uﬁder the gist scorimg. Thus, flndlnélany effect of the metaphors

on‘verbattm‘recall ﬁay ébffér from floqr effects. This is consistent with ,~

notion that the more abstract macfo-s;ructure plays a key role in prose
: recall,(Klnfsch & van Dijk, 1978); in addition, any inferential processing '
used to draw connectio&s between the metaphor and the macrostructure will be
even further removed from the mlcro-propos;tlonal scoring framework used to
evaluate subjects® verbatim recall. Thus, only under the more liberal
scoring format will such processing be rewarded.

An equally plauslblg account of the 6fésent results can be given uslng
the notlion of inferential reconstructive proceSﬁzﬁ that work at retrieval.

In this view, information is s‘tored' l.n terms of ''fragments of the past ‘
(specific memorles)‘and knowledge qf the world" (Spiro, 1980). At

retrieval, the sybjact uses the oomblnatlon of specific memories and world T,
know;edgtho reconé:suct the remainder of the to-be-recalled information

(Bartlett, 1932; Spkro, 1980).

In the current experlment, the metaphors were better recalled than the
equivalent literal expression. This may have résul§fd from elther the
nature of their initial processing, as argued previously, or becausé of
the uniqueness of the metaphorlc‘stggements in a primarily literal paragraph.
. While these are not completely independent explanations, at least the

stf9ngost form of the uniqueness claim runs counter to the Ortony et al.

(1978) finding that these contaxgt-dependent sentences are as quickly

C 21
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judgﬁd as coherent with tHe precedlng context, whether a metaphoric or
II;eralllnterpretatlon is fequlred; The view that the metaphors are well .
remembered because they appear lout of atace” in the pass;ges ls‘alsé not
consistent with subjects' responses on the rating scales for each passage.

Once the metaphors themselves are recalled, for whatever reason, it
would then follow that the subjects could use these "speclflc~memorles“
in combination with their own knowledge to reconstruct the content of the

:grlglgal material. Data from the present research,seems to fit nicely
with thiswexplanation. The metaphors themselves were better recalled than
the literal paraphrases on both the verbatim and ‘the gist levels, suggesting
théy'may have served as the ‘specific memories around which reconstruction

. occbrred. incidental lnférmatlon was better recalled by thg subjects who
received metaphors fhan subjects who received the literal paraphrases at
the gist level of scoring only. This finding Is reasonable If one assumes
_that a reconstructive process centered around the métaphors themselves was
at work.

'A post hoc aqalysls of the current data provides some support for the
reconstructive hypothesls. Under the reconstructive hypothesis lf metaphors.
do act. as “specific memories" It would be predicted that If subjects
recalled the metaphor itseif their recall of the rest of the story should
bo improved. Further, this should be true for subjects who received
metaphors but not for subJects who received literal equlvalent stltemonts.
A conditional analysis of only those subjects cued by the first phrase of
oach story showad that subjects recelving stories endlng with metaphors

ond actua!ly recalllng the metaphor 1tself recalled more Incldental

lnformatlon thln those subjects In the sama group who did not recall the.

ERIC - ' o 22 |




metaphor-Eq - 2.8, p < .05. The same\analysls done on subjects who received
the literal equivalent statements revealed no slgnlflcant difference,
Ly < 1.6; hence.—there is at leaétfsoﬁé supﬁort for.the rfggysgructive
hyp‘othdg.ls in the data. r

| The present experiment was not de;lgned to test If either of these
two explanations best reflects the process by which metaphors Interact
with text information to produce the greater recall found in thlswstudy.
" More research Is needed»tO‘éstabllsh which of these two explanations
_(p;ocesslng vs. retrieval) better reflects the effects that metgﬁhors have
on the learning and recall of prose.

The role of the metaphor within the passage may also-affect its ¢ontri-
bution to‘memorablllty. “In this study, metaphqrs segyed'as summary
statements and, therefore, thelr adequacy was jgdgé& against the existing
macrostructure representation. Metaphors.could;also serve to claflfy
some detall of the text or to dradign analogy between an unknown event
or procedure andva morevfamlllar ldgg. In the former case, 6nly a single
" proposition may benefit from the argument over]ap with the metaphor, and
-thus passage recall will not be greatly affected. In the latter case, a
new schema may be Introduced in terms of which later Information may be
lnterpretad and through which recall strategles can be lnltlated Ortony
(1979) and Petrie (1979) have elaborated on these functions or metaphor.
Dspending on the adequacy of the mefaphor and the hnowledge base gé the

Individual, this analogical usage could have a substantial effect on

memory for the text. These functional c siderations, along with the

procesqlng model, suggest somes of the advyptages and limitations related

to the use of metaphor. Further research is nesessary to evaluate these:

L s




speculations and to elaborate the role of the metéphor In educational

4 .
materials.
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p—~——0  - lmmedlote«-nfie'taphoi‘ condition SR .
»——-x = Immediate literal condition e : - N
o —-~0 = delay metaphor condition . . = : \

% ==X = delay literal condition - - -

Al
*e
b ,
[] ¢ J ] bl K »
noo. -
‘Ql .
N [J .
\ i
:l
U
’ !
¢
» « A n

4 5




: rd -~ . »
A B
~
g
.
h .
E .
v , .
) ]
1]
.
t b
~ 1i i
it > .
.

0—o = [mmediate metaphor_condition v - L .
n—ep o immediate literal condition _ .

' o -~=e0 « deloy mmgnor condition ¥ ‘ . .
Yo o =R : delay liter _condition - o
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