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ABSTRACT ' :

= A study examined cognitive processing differences
between metaphoric and literal sentences. Thirty-three undergraduate
students listened to 96 test .sentences (including 48 fillers) that .
expressed 1 meaning in either a novel or frozen metaphorical or '
literal form: "The old couch was in love with its new glipcover"”
(novel), "The old couch was at home in its new slipcover” (frozen)
"The old couch looked good in its new slipcover" (literal). The
subjects were instructed that: their primary task was to comprehend
the meaning of each sentence, and, they were told that they would have '
to make a yes/no "meaningfulness" judgment for each sentence. As a
secondary task, subjects were asked to press a key in response to a
light presented 250 msec after the last word in each sentence, with -
the response times recorded. Following presentation of the sentences,
the subjects were given a forced-choice recognition test in which
they were to determine which of two metaphorical and literal versions

secondary procedure indicated that metaphors required greater
attention for comprehension. Performance on the "meaningfulness"”
judgment task showed that the subjects comprehended the meaning of
the four sentence types equally well. Finally, in a result possibly
related to the increased attention required to comprehend figurative
‘language, both novel and frozen metaphors were remembered
significantly better than literal sentences. (HTH)
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s o The On-line Processing cof Fiqufative and Literal '

lLanguage

>

Investigating tﬁe possi;ility of the differential
processing of metaphoric ahd literal sentences 1is important
for our understanding of figurative lamguage. The focus of
thé current study was tatinvestiqate the attentional demands
~invoived in fhg' undefstandingof figurative ‘and literal
language. 'ihatlis'(cbrréntly known about these poséible'
differences however, is lipited since language ‘1ike Pther

cognitive operations 1is a ccntinuous and dynamic' process.

For instance, most of the initial studies investigating the
. , ) s

processing of figurative language bhave examined the results

Coge

of this on-going process after it has been completed throuyh

: ¢
the use of fpostperceptual tasks (e.g., memory and paraphrase

—y

tasks) . In, order to examine these on-line processing f

/

differences;methods must be used which will allpv us to tap

%

. . ' .
into ¢the continuouns. nature of the comprehensjion process. .

Previous studies on metaphor conprehension haye also failed

to distinguish.betneen frozen and novel types of metaphors,
the former being instances of novel metaphors which through
repeated use have become a conmnon part of everyday language.

In additon, these previous studies have.f;iled to examine

the effect of frozen and novel megtaphors on  the

comprehension process. The goal of the pr¢sent study was to

“

directly compare the on-line processing demands of novel

]

and frozen metaphors with literal sentenges and to.examine
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the‘¢onsequences of such dedanqs on°mémory-performance.

Pteviougly, several Studies'which. have sﬁggested that
processing differences do exist"teékeen retaphoric and
litgtal sentences have ,taégd their chclusions on memory
ieasntes of the coqprehension process (Bock 8'Brewer, 1980
Franklinm € DeHart, 1982: Harris, 1979; Harris, Lahey, &
Marsalek, 1980) . For instanpe, Harris et al (1980)
investigated the idea that metaphors may be more difficult
Yo process"than 1iteral sentences ty discupting the ini{ial
processinq‘of the metaphors. | Their interference technique
consisted of having the subjects count the number of u&tdsd
in a sentence after it .vas presented. Their resul;s"
snégested that petaphoric an@i literal sentenceés were
tenembeged iegually vell, even under what they termed a
sitpation'/bhich placed Aadded at:entionaf demands on the
subject. ;lthouqh results such as ‘these are interesting,
one cannot conclude from them that the lack of mémbry
differences reflected an absence of . proqessiﬁg differences
as this lack of a difference may oniy reflect the end or
conscious asrects of senjence frocessing. '

Recently,. sevéral researchers have begqun to use
proceséing, time measures | of  figurative ' language
conprehens%bn (Glucksberqg, Dial, & Bookin, 1982; Kequr;
1981 Petrun & Belmore, 1981; Follio; Fabruzi, ¢ Wedd;e,
1992). For exauple, Gluckskerg et al (1982) used a versidn

of the Sfroop color-vword interference technique to test the

stage model of metaphor ptocessinq. Their results indicated

, Y N
ERIC L
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'wthai vhen a figurative meaning 'was available for a sentence
' fit took significansly lcnger to make a judgment about 1Lts
: literal neaningfu[noss. In another approach to examininy tﬁgv
,f*orocessing of iigurative language Pollio et al (1982)
‘investigated the amount of oausinq which cccureo before the
production of novel, frozen, and 1itera1 utterances in a
spontaneous _sltnation. They found no significant
differences in the frequency or lenétg of pauses which
preceded either of the three sentence typés. Results such.
as these suggest that people may access the meaning of
nonliteral sentences automatically and that setaphors may be
processed in a manner similar to Iiteral sentences.

Although the results of the atove studies sugyest that
fiqurative 1language does not involve a more complexv or
lonqthy conprehension process than’ litefal language,
prééious methodologies have not been sensitive to the
possible on-line processing differences whioh may exist in
the oompteheosion_process. Fcr instance,'although metaphors
nay take no longef to comprehend than literal sentences they
may differ in the anouni of wmental effort or cognitive
capacity tequirod for their proooss}nq. For example, Petrun
and Belmore (1981) used a secondary task techinque to
conpare the qon—llne processing demands of metaphorical and
literal versions of the same sentéhce. Their results showed

that more attention wvas required for the processing of

metaphors and that wvhen a  sentence was preség;gd

setaphorically it was rememtered Ltetter. They suggested
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. Shkt differeng.amounts~of précesefzz may be involved in the
ﬁtpcéssinq cf liéeral and figurative 1language and tha¥
differences in memori performance were related to the amouat
of effort expended during comprehénéion. |

The concep;;of measuning\mental' effort or attention is -
based dn the assumption that humans possess a central
processor which has avlimited capacity and that two signals
vhich require proéessing will conmpete with each other due to
the limits of the céntral processor (Kahneman, 1973); A
task vhich has been frequently used to measure the amount of
attention being expended during sentence processing 1is the
secondarf tagsk procedure. The logic of this task rests on
the assumption that when greater effor£ is required by a
primary task less attention will Lte available for the
processing of a secondary task. Thus, the emphasis is on
the effect of’the primary task on the secondary task.

i .

The current study vas designed to examine the on;line
processing differcnces between metaphoric ana literal
sentences. A'secondéry task procedure was used to measure
the amount of attention‘reguired during sentence processing.
The_verification'of the meaningfulness of each sentence was
the primary task and response to an intefmittent visual
. signal was- the secondary task. Thus, the purposes of this
study were to: 1) directly corgpare the processing.demands of
frozen and novel metaphors with nonmetaphors 2) exdamine the

consequences of such desands cn memory performance, and 3)

compare the results of the current study with those of
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Petrun and Belmore (198T).
Methods
The subjects were 33 undergraduate psychology students
vho received. course credit for their participation in the

study.

Procedure

P4

The experimental stimuli consisted of 48 three sentence
sets ccnstructed by Harris'}1976)v uhiéh expressed one
meaning in either a novel or frozen metaphorical or literal
form. For example, "The old couch was in love with its new
slipcover" (novel), "The old couch was at home in its new
slipcover" (frozen), "The o0ld ccuch looked good in its new

»

slipcover" (literal). In addition 48 filler sentﬁyces
similar in length and syntactic strgcthre to the
experimental sentences were ccnstructed. Twe-thirds of tne
filler sentgnceé were anonmalous and one-third were literal
sentences.

The subjécts vere presented a total of 96 tesﬁ
sentences in individual téstinq sessions. The sentences
vere presented binaurally through headphones. The subjects
were instiructed that their primary task was to coﬁptehend
the meaning of each sentence. In addition, to &ncourage
'complete comprehension the subjects wére instructed that
they vould have to make a yes/novmeanianulness judgment for

each senfence. on half of the trials, a lijght (secondacy

task) was presengpd 250 msec after the last word in each
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sentence. Although the subjects were told to fochs on tue
primary task of cooprehending the sentence they were
reninded to respond .to the light as quickly as possible by

b

pressing the key dicéctly in front of thém with their index

fihqer. A'diqital timer was used to record the button press

respdnse latencies to the secondary probe on cach trial.

Sentence type (novel, frozen,\ literal) . was counterbalanced

across 'subjects for a given sentence.

Polloving presentation of the sentences, the subjects
were given an unannounced forced choice :ecoghition test. in
vhich each test pair consisted of the two metaphorical and
literqlfversion of a sentence. The subject's task vas to
indicate which version of that sentence had becn presented
earl&er.

Regultg

-

Perfo:ménce on the seccndaty'task procedure indicated
that metaphors required a greater ;mount of attention for
their comprehensiop. The mean responséeé latencies to the
secondary task signal for the novel, frozen, 1 and literal
sentences were 4g1 mseé, 427 msec, apd 398 msec
respectively. Thlse differences were s?gnificaut (p<.0V) .
Post-hoc coﬁparisons o£ the sentence means indic;ted that
only the novel and 1literal sentences differed sigunificantly
(Duncans Multiple Ranqe Test, alpha=.05) . Performance on
the primary (meaningfulness judgmeni) task showed that
subjects comprehended the meaning of the foﬁr&géntence‘types

equally well (Error Rate = .03%). The recognitiom uata also

%

8.
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showed that significant differences existed between the

menory for wmetahoric and literal sentences (p<.01).  Post

hoc .analyses of the recognition scores showed that both
novel (90%) and frozen (88%) - métaphbrs were recognized
éiqnificantly more than literal sentences (75%) (Fishers'-

LSD Test, alpha=.05).

g
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The results of nhe curfent. study showed that subjects
tesponse‘ lateﬁcies to the secondary task siynal were
significantly slcwer during .the. comprehension of novel
m;taphors than for litgfal sentences. This finding

indicated that more attenticn was allocated for the

comprebension of novel metaphors than for literal sentences.

This sugqgested that whether the meaning of a sentence wvas
presented in a fiqurative or 1literal form significantly
affec;;d the'anonnt of processing :hich wvas required dhring
the comprehension process. The results of the recognition
test demonstrated that.both novel _ and frozen metaphors were
remenbered significantly better thag literal senteuces.
This:indicated that the meaning of a sentence was ¢emenmbered
better vhen {t was conveyed figuratively and that
recognition acc¢uracy  was associated with the amount of
;:tention expendgd during comprehension. Thus, the results
of the present sthdy suggested that figurative and literal
lgnguaqe, may require ‘different émounts of procéssinq for

their ccaprebension.

In addition - to descriptive djifferences between novel
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petaphors and 1literal sentenceé, the _present reSﬂI;s
indicated that differences also cccure during the processing
of novel and ftnzen-me;aphors. The amount of etfort
required for the processing cf frozen metéphors fell in-
between the amount required for the understanding of the
novel and literal senteﬁces. The finding was in the
expected direction since by definition frozen metaphors are
) ,

described as bhaving one accepted meaning }; a manné: similar;
to that of a literal sentenée. 5@$ﬁis 'suggests that fhe
frequently used distinction between novelv and frézen'
petaphors not only has descriptive wvalue but also has
lnpiications for the mapner 1in which they aice processed.
The w®emory data ®however, indicated that althougn frozen
metaphors required less attention, they were remembéred justv
as well as the novel metaphors. This suggests that frozen
letaphOts might represent the optimal form of conveying
information sincé thé®y not only required less effott. but
ue;e ‘remenberéd‘ jus? as well as the. novel scnteﬁces.‘
Further research into thelpossitle diffetencés between novel
and frozen metaphors needs to te carried out however, \before
a more definitive conclusion atout this idea can bg~Teached.

The results obtained in this study 150 have
implications for theorists that sre conce(iid with the
ptoéésses involved 4in the ccagrehension of igurative ana
literal language. Por instance, se:mfgl researchers
(Glnckstétq et al, 1982; Pollio et al, 1992) hav% suggested
that !Petapho:s nay te processed automaficklly.dnd in a

10 v
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“panner similar to that of 1literal sentences. Although the

results of the present study dc not address themselves to

this issue directly, they indicate that the understanding-of

figurative language does place additional demands on tle

énbjects' cqgnitive system which were reflected in a greater

expenditure of atgéntion during comprehension.

(s

Pinally, the current results support the previous

L findings of Petrun and Belmore (1981) with regard to the
’ processing demands involved in the co}p:chension of
figurative lanquage. In both studies, novel metaphors vere

found to require significantly more attention for ‘their
copprehension than literal sentences.Although the reasons
= behind thé init}al processing differences have not been
;golated, ' one fpossible explanation for the memﬁry
difgqgencés nay be related to the increased attentional
‘dénands of the metaphors. For example: previous researchers
(Eysenck & Eysenck, {979; Tyler, Hertel, McCallunm, b Ellis,
1979) bhave found that the amount of effort expended during

comprehension was significantly related to later nmemory

performance. R
In conclusion, it appears thqﬁ wvhatever mechanisns may
be invoived in the cooprehension ‘of figurative language
these mechanisms require a greater allotment of attention by
- thg subject and may lead to increas$ed memorability when
compareg to literal sentences. These data argue against a
viév of ilanquagg processing vhidh considers ~ the processiny
of literal dnﬂwfiébtative language to be‘identicali In the

i

‘ | A' 11 -
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future, Ffurther investigatiors into the-on-line pgocessiay
of figurative lanquage will aid in the discovery of  tne
, natuce of the ‘mechanisgs involved in the couwprehension of

fiqurative language. , P Qi _ !
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