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~ Interactions between metaphor comprehension and level
cf operational thought were examined tc determine what advantages
individuals at the formal operational level had in natural language
tasks suct as the understanding of figurative language. After 30
undergraduate students were classified ag either late concrete, early
fcrmeal, or late formal cperaticnal, they were presented with ten
literal, ten similarity, and ten propcrtional metaphors. The subjects
wvere agsked tc paraphrase the meaning of each sentence aloud as
quickly &s pcesible, and not tc begin the paraphrase until they had a
qgmplete ansvwer in mind. latency from the time of sentence .
presentaticn to initiation of the pararhrase was recorded by a
digital timer. A significant interaction was found between,

- . operational level and type of sentenci. Planned comparisons revealed
dcn

that paraphrd?b latencies for proport al metathors were ;
significantly shorter for late formal operational subjects than
either late concrete or early formal operational subjects. Fcrmal
operational subjects paraphrased propcrtional metaphors as quickly as
sirilarity metaphors. It was concluded that level of operational
development was gignificantly related to metaphcr comprebensicn in
young adults. (Author/RL) -
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Metaphor Comprehensien and_Cognative_Qevelopment 1n-College Students.

Craig J. Petrunﬁga;. _
University of Kentucky D
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v The study of 1anguage comprehension has priffrily . | .
focused on the 1nterpretation of the 1 teral meanings e¢f . sen--

tences (Chomsky, 1965; Katz & Fodor, EG}) BecnuB!"of”this,

we have tended to everleok a system o{ conmunicatien (figurative
language)-which is prevalent in teaching, political rhetoric,
problem solving, reading and everyday{conversation. "In recent

years, psvchologists have begun te e#amine the %evelopment of

figurative 1anguage comprehension in children. Current r;search

on metanhor conprehension in children has shewn that the ability
te precess metaphers develeps in a s_Quential erder (Billew,1975;

Cometa & Esen, 1978; Winner, Rosenstiiel, % Gardner, 1976).

Sevensl studies have ‘suggested that a relationship exists be-
tween the ability te understand different types eof metaphers
.qnd the level of Plagetian: cognitiv develepment attained in
children and?adoleBCents (Arlin, 1977; Billow, 1975; Elfmsn,.
1979). ] S :
Billow (1975) perfermed a study investigating the}
-relationship between operational level and metapher cempre-
hension in children ef ages 5 te 1 years old. Billew compared
the ability of the: children te paraphrase either sililarity
or. proportienal netaphors. A preportional metaphor involves

;',the-conparison of two pairsaof elements, “while a sinilarity
\ . . ’ & :

-

3y

w : - o
)

.'Paper resented at the 1980 annual meeting ef the Midwestern
tPsycho ogioal Association, St. Lo is, MO., 1980. .




me tapher invelves the Céﬁp?fiéoh of two dissimilar ebjects with
respect to & shared attribute. Bi}low suggeeted\tnat preportional
me tapher compreheneion requires the same type Qf_proportional
reagsening invelved in formal opera#ional‘téeks,’while Bimilarity'
metaphers de net. Fer example, in‘the-eiiilarity netaphor "The
girl's hair was spaghetti," hair iefcompared te spaghetti en
the basis of shared .attributes: bdtn are leng and thin. ln the
- pronortional metapher "Heurs are the leaves of 1ife,"-(cited
in Billow, 1975) howeVer, three stated elements are compljimented
by an implied fourth element te ferm the foellewing propertion
Hours:1ife :: leaves‘trees. Billow found that there wds an
'overall significant relationship between operational development
and metavhor comprehension;lspecifically, while most children’
were able to conprehend similarity ﬁetaphors, the attainment
of formil operational‘thought wae nighly cqrrelated with the
ability to explain preporgional metaphors. -
| The purpose of the present study was te examine th@
relationship between the time required for metaphor compre-
hension and level of formal operational thought in college
students. 'This study attempted to determine whether advantages
are afforded to individuele whoihaee attained'formal*operational
thought (as defined by performance on Piaget': s balance task) °
in a natural language task, such as the understanding of
figurative language. .If\eognitiVe abilities are independent
of task eentent, as implied.by-?iéget then differences in
perfornance on the baisnce tasklehoul also be reflected in

differencee in linguistic abilities. |It was .heped that this

~




study weuld also éenerate a new intqrest_in,fornal operational
research. ' " |
In the present study, subjects were asked te paraphrase

metaphorical and nonnetaphorical sentences in erder to induce
full cdmprehension of the sentence. ~ The Anount of time needed
to de this was measured by the latency ef initiating the
paraphrase. This measure has been used by MacKay (1966) and
Harris (1976) in previeus psychelinguistic research. Subjects'
performance en this task was compared with their performahce on
Plaget's balance task. The balance task wasg chosen because of
1ts ability te assess subjects understanding of the prepertionality
schema. It was hypothesized ‘that young ‘adult subjects who

| perfermed at the formal eperatienal—level-~would be’ able to

paraphrase proportional metaphprs mere quickly than late concrete

or early formal operational subjects.

METHOD

L

,Subjects. The subjects were'}o undergraduate psychology.
students at the University ef Kentuck& whe receiVed course
cred;t foer their part%gipation: Alllsuhjects were native

//spﬁé;ers‘of thefEnglish_language,-- :j

/.

/ for this study. While 20 of the metaphors were constructed by

f/"w Materials. TQentnyive.proportibnal metaphors were canstructed

/: the author, 5 were adapted from Billow.s (1975) study. In a

5
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pilot study, the netaphors were presented to students te ascertain
the consistency of their interpretation. This study enabled
-7 _ - the auther te cheese 10 preportional metaphers based|on their‘
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_and 10 pronortionsl metaghors in a random order. They were

congensus of interpretatiah; In addition, 10 similarity meta-

phors and 10 literal sentences with the‘ssme\average length as
the provortional metaphors were constructed. \Average length
of the different sentence types was eqﬁated. Some of the
similarity metaphors were modified from the list used in
Billow's (1975) study.

Procedutres The students were first classified'on the \

basis of" their performamce on Piaget's balancé task as either

-

late concrete (N=10), early formal (N=10), or late formal. (Nm10)
operational. .The subject's performance on the balance task °
was scored,accdrding to the original scoring criterig.developed
by Inheldexr & I’iazet (1958). Tach subject was th.en presented

with 10 literal (control) sentences, 10 similarity metaphors,

asked to paraphrase the meaning of-each sentence aloud as

guickly as possible, and not to begin”%he paraphrase until they

? -
Shad a complete answer in mind, Latenby from the time of sentence

-presentation to initiation of the paranhrase was recorded by

a digital timer. Each subject's paraphrase st recorded and
later checked for its accuracy, . The reactionitime for any .
paraphrases which were totally misinterpreted were eliminated
from the analysis.. The error rate for the _8imilarity metaphors'

was 2% while for the prqportibnal metanhors it was T%. Finally,

_verbal ability was assessed by means of the Shipley—Institute of

!

of Living Scale whicf*'inb sted of a 40 word“multiple chéice

vocabulary test and a 20 item abstractioen. test
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A 3 X 3 repeated ﬁ‘asurps'miXed analjsis of covariance,
with intelligence ag the covariate, was calcuiated‘pn the mean
latencies (see figure 1 and table 1). This analyeis.showed
the predicted main effect for_sentence\type, F(2,54)=63.65,

p (ooB: proportional metaphors took longer to paraphrase than
either similarity metaphors or literal sentences. A main effec% \\;>'““
occurred for operational 1eve1,-F(2;26)=3.77, p<.03: lale‘formal
operational subjectsdwere-faster iﬁ generatiné Peraphreses'than
early formal or late concrete'subjects. Furthermere, a sig-
nificant interaction was found'bgtween—operational level and
type ef sentence, F(4,54)=3%.87, p ¢ 008.: Planned comparisons
revealed that paraphrase 1a£encies for proportional metaphegs
were signiflcantly shorter for late formal operatidnal’subjects.
than for either late concrete or early formal subjects. Late -

formal subjects showed no significant differences among the

three types of sentences.

DISCUSSION. .
These;results indicate that.the level of‘operationale

development achieved during adofescence has a‘significant
- effecf on the comprehensien of fégurative 1anguagei”The late
concr:;e and eérly formal eubjects took‘significﬁntly longer
"to peraphrase prepqefional metéphors.  Formal operational |, (”‘m
eubjeCts ﬁérgphrased proportioﬁal metapﬁors as Quickiy'es o
similarity metaphors. These findings suggest that the pre-
-ff” J' ortionalitv schema which is believed to be acouired during

fermal oneratiqnal development is. reflected in the process{pg




of proportienal metaphers, ,The data provide“empirical support
for the suggestiens ef Billow (1975), Cemeta & Esen (1978), '
Blfman (1979) that indiridual differences in the level of
eperational thought can affect figurative.language comprehension.
While these earlier studies were performbd en children, the |
present study g ﬁeral zed this relationship te young adult
subjects, It aE%\srsthat young adults shew advantages in a
natural language task which are related te their degree of
attainment of Piaget's formal operational stage of cognitive
development. ‘ |

The present results could also be seen as supporting
Miller's (1979) suggestien that proepertional metaphers are
based en covert analogies Miller (1979) also suggested that
in attempting to comprehend a proportional metapher the subject
must construct the implied analogical comparison in oerder to
arrive at an understanding ef the metaphor. The need to use
analogical or propertienal reasoning-to uriderstand the pro_
portional\metaphors might then account for the advantage of
late formal subjects in the metaphor|comprehension.tssk. -For
e;amnle, "Informers are the uranium of criminal justice" (cited
in!@rtony,1979) cannot be understeod.only in terms of. ‘the
similarity between "informers" "uranium" and "criminal

justice" Instead the fellowing covert analogy must first be

constructed informers criminal justice H uranium‘nuclear re~

factors.' The relationship between each pair of terms must be

understood and then simultaneously coordinated inserder to

/

deternine their joint relationship. This is similar to

"what a subject must do in order to achieve equilibriun in

N
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-'\Piaget'a balance task. First, the subject neede to underatand
the relationshipﬂbetween weight and distance on each side, and
then simultaneously coerdinate weight and distance on both sides
of the balance te obtain eguilibrium. |
Gallagher‘(1978) in a chapter entitled "The future of
formal thought and research: The study ef analogy'and meéaﬁhbr"
has also sUggested‘jhat tpe importance recently_ granted Ly """"
Piaéet'to\the notion.;f c;rreéﬁéndenceg.might be.a crucial - .
concept 1ihking operational-though&/@nd_netaphor comprehension.
Gallagher reaéoned that if a subject is aware of the corres-
pondencé between what is lest en one‘gide‘of the balance and
what 1s gained en the other side, this will aid in understanding
tﬁe transfermatien which eccurs when ene tries to make unequal
welghts balance. Piaget (1977a) has emphasized that "in the
case of correspondenoes, development neans finding the closest .
_,dinilaritieq or the closest resemblances between any twe
things in spite of their differences" (pg. 10). In the case
of prepertional metaﬁhors, then, net enly must the subject be
~able te set up the propertion, but ue must be capable of
searching for the commenalities of corf@spondences between
the relationships of both sides of the proportion.
Finglly, 1t 18 hoped that.reéults such as these will |
stimulate an interest in'furmal operational research and 1ts
relationship to areas of cognition other than' the .development | A
{or scientiric and mathematical reasoning. Rpcqntly,_Palmquist ‘
' (1979) has found that formal opprational theught can affect
%ﬂi"f'f the ability of an individual te iéné:e initial infermation

: -about*another 1ndi#iduhl in an impressign f@riutiqn task. .
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Keating & Clark (1980) have also found that formal operational
) ; ;

thought haa'anveffeqt on interpersonal reasoning and proﬁlem
solving. In conclusien, thelpreeent data show that reaching
the stage of formal operatioﬁs affects net only scientific
and mathématical reagsoning in adolescents, but continues te

affect an adult's reasening abilities in other areas of cegnition,
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