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Some Issues in the Measurement of Children's 
Comprehension of Metaphorical Language 

Ralph E. Reynolds and Andrew Ortony 
University of Illinois at Urbana-Champaign 

REYNOLDS, RALPH E., and ORTONY, ANDREW. Some Issues in the Measurement of Children's 
Comprehension of Metaphorical Language. CHILD DEVELOPMENT, 1980, 51, 1110-1119. Ele- 
mentary school children ranging in age from 7 to 12 years read several short stories and selected 
(from a set of 4 alternatives) the sentence they thought best completed the story. The correct 
alternatives were related to the stories in either a figurative (simile or metaphor) or a literal 
manner. In 2 experiments, subjects selected the correct alternatives significantly more often 
when they were similes than when they were semantically equivalent metaphors. They also 
made more correct selections when the alternatives specifically denoted the referent of the meta- 
phorical comparison than when the identity of the referent had to be inferred. The data were 
interpreted as supporting the view that measures of metaphor comprehension often confound 
general language performance variables with metaphoric ability. 

Interest in the cognitive processes under- 
lying the comprehension of metaphors has 
grown rapidly during the last few years. It has 
manifested itself in a few empirical studies 
conducted with adult subjects and in a rash of 
developmental studies. Many of these have at- 
tempted to establish that there are distinguish- 
able levels of metaphoric comprehension pro- 
gressing toward fully mature comprehension in 
early adolescence (e.g., Asch & Nerlove 1960; 
Winner, Rosenstiel, & Gardner 1976). There 
have also been numerous attempts to show 
that the development of the ability to under- 
stand metaphors is tied to Piagetian stages 
(e.g., Billow 1975; Cometa & Eson 1978). In 
addition, there have been studies aimed at 
demonstrating that children can understand 
metaphorical uses of language at much younger 
ages than the bulk of the available evidence 
implies (e.g., Gentner 1977; Honeck, Sowry, 
& Voegtle 1978). 

Interesting as such studies are, most of 
them suffer from one or more of a variety of 
difficulties-difficulties that frequently relate to 
the inadequacy of the underlying theoretical 
account of metaphor per se and, consequently, 

to the way in which the comprehension of 
metaphor is measured. One such difficulty is 
exemplified in studies (e.g., Asch & Nerlove 
1960; Gardner 1974) investigating the com- 
prehension of dual-function terms (terms like 
hot, hard, bright, etc., that can be applied in 
two or more domains, such as those of physi- 
cal objects and of "psychological" character- 
istics). Results with children tend to show 
poorer comprehension of such terms when ap- 
plied to psychological characteristics than when 
applied to physical objects, a finding that has 
been taken to show that the comprehension of 
metaphors is late in developing. However, 
dual-function terms hardly seem sufficiently 
representative of metaphorical language to 
warrant many important generalizations about 
such language. Furthermore, studies of this 
kind tend to confound metaphor comprehen- 
sion with domain familiarity and knowledge of 
the world. So, for example, poorer performance 
on the "metaphorical" uses of words like hard 
might merely reflect a less well developed 
sensitivity to, and knowledge about, psycho- 
logical characteristics as opposed to physical 
ones (see, e.g., Flavell 1977, p. 137).1 

The research reported herein was supported in part by the National Institute of Education 
under contract no. US-NIE-C-400-76-0116, and by a Spencer Fellowship awarded to the second 
author by the National Academy of Education. We wish to thank Richard Brummer, Debbie 
Bluder, Joe Campione, Glenn Kleiman, Larry Shirey, Sally Standiford, Rand Spiro, and Nancy 
Young for their help on various aspects of this work. We would also like to thank Mrs. Edna 
Horne, principal of Eastlawn Elementary School, and Mr. Ralph Dixon, principal of Pleasant 
Acres Elementary School, both of Rantoul, Illinois, for their cooperation. Send reprint requests 
to: Andrew Ortony, Center for the Study of Reading, University of Illinois, 51 Gerty Drive, 
Champaign, Illinois 61820. 

1 It should be noted that recent research by Sicone, Gardner, and Winner (Note 1) sug- 
gests that this may not be the source of the poorer performance. 
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Other approaches, such as the one re- 
ported by Gentner (1977), encourage the in- 
ference that, since very young children can 
perform certain tasks that show evidence of 
one kind of skill-say analogical reasoning- 
they have the cognitive wherewithal to under- 
stand metaphors. However, such an inference 
depends on the validity of certain theoretical 
assumptions-in this case, assumptions about 
the relationship between analogical reasoning 
and metaphor comprehension. Although the 
view that metaphors are based on the princi- 
ples of analogy has been promulgated at least 
since the time of Aristotle, that does not mean 
that it is correct; in fact, there are reasons to 
suspect that it is not (see Ortony 1979). 

In the normal course of events, figurative 
language, like literal language, occurs in a 
rich linguistic and physical context. It is now 
widely accepted that context is a major factor 
in comprehension. Yet, influential literature on 
the comprehension of metaphors and other 
figurative uses of language continues to report 
investigations of performance on stimuli that 
are presented with little or no context (e.g., 
Winner, Rosenstiel, & Gardner 1976). This 
seems to impose unreasonable and unrealistic 
demands on children. Ortony, Schallert, Reyn- 
olds, and Antos (1978) found that, with adults, 
the removal of adequate contextual support for 
an expression had a particularly detrimental 
effect if that expression required a metaphori- 
cal interpretation. There is no reason to believe 
that children are any less dependent on con- 
text than are adults. Accordingly, the present 
experiments investigated the comprehension of 
metaphorical language occurring against a rea- 
sonably realistic contextual background. 

Given such differences in what is to count 
as metaphoric comprehension, it is hardly sur- 
prising that the available evidence concerning 
its development is inconclusive. In fact, the 
evidence is inconsistent. Some studies (e.g., 
Billow 1975; Gardner 1974; Gentner 1977; 
Pollio & Pollio 1974) suggest that quite young 
children, aged 5 years or younger, can use and 
understand metaphorical language, while oth- 
ers (e.g., Asch & Nerlove 1960; Matter & 
Davis 1975; Schaffer 1930) suggest that the 
ability to comprehend and use such language 
does not develop until early adolescence. These 
and other studies are reviewed in more detail 
in Ortony, Reynolds, and Arter (1978). 

If the existing research is indeed based 
on differing conceptions of what metaphorical 
language is, inconsistent findings could result 
from the fact that measures of metaphor com- 
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prehension are sometimes confounded with 
measures of other, uncontrolled, variables. The 

purpose of the present research was to deter- 
mine whether this might be the case, and, if 
so, to identify the kinds of variables involved. 
Any such enterprise requires its own account 
of what makes a metaphor a metaphor. The 
account presupposed in the present research 
is based on that presented in Ortony (1979) 
and in Ortony, Reynolds, and Arter (1978). 
The most important aspect of this view is that 
similes are metaphorical (as opposed to lit- 
eral) statements of similarity. It has long been 
thought that metaphors (most transparently, 
predicative metaphors) are based on compari- 
sons; so, for example, when we assert that 
someone, say John, is a snake, the statement 
is based on the comparison John is like a snake. 
However, this comparison is itself metaphori- 
cal (i.e., a simile): John is not really like a 
snake (perhaps eels are really like snakes), he 
is only like a snake metaphorically. The point 
is that, insofar as metaphors can be reduced 
to comparisons, the comparisons to which they 
reduce are themselves metaphorical. Thus, 
nothing about metaphoricity is explained by 
observing the connection between metaphors 
and their corresponding similarity statements. 
It follows from this that the difference between 
a (predicative) metaphor and its correspond- 
ing simile lies not in the fact that one is meta- 
phorical and the other not, but in the fact that 
one is an indirect statement of the other. Thus, 
John is a snake is an indirect way of asserting 
that John is like a snake, but both are meta- 
phorical. In both cases, understanding the as- 
sertion involves relating the terms from dis- 
parate domains in the appropriate way. 

If one is interested in whether metaphori- 
cal language as such is a cause of comprehen- 
sion difficulties for children, it becomes impor- 
tant to distinguish metaphoricity from indirect- 
ness. It might be that the child's ability to un- 
derstand metaphorical language is adversely 
affected, or even totally obscured, by indirect- 
ness. Experiment 1 was designed to determine 
whether this is so. If metaphorical language 
itself is a principal source of comprehension 
difficulties, then children should gain no bene- 
fit from receiving stimuli in the form of similes 
rather than their corresponding metaphors. In 
such a case, one might say that the limitation 
on a child's performance was more likely to be 
a genuine limitation of competence, because 
simplifying the task by eliminating a general 
language-related variable would not help the 
child. One could, with much greater confi- 
dence, attribute serious comprehension defi- 
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ciencies to an inability to relate the two do- 
mains appropriately. If, on the other hand, an 

ability to understand metaphorical language 
were hampered or masked by the indirectness 
of metaphors, then children might do better 
on a simile task than on a metaphor task, be- 
cause similes contain an explicit syntactic sig- 
nal that a comparison is to be made. Of course, 
these predictions only make sense if the child 
has sufficient knowledge about the domains in- 
volved. In developing the materials for the 

present experiments, care was taken to ensure 
that children were likely to have enough of the 
requisite knowledge. 

In the experiments, children read short 
stories and then selected what they judged to 
be the most appropriate of four presented con- 
tinuation sentences. These sentences were con- 
structed so that in critical cases the correct re- 

sponse involved a metaphorical comparison. 
Sometimes the comparison was explicit, in the 
form of a simile, and sometimes it was .im- 
plicit, in the form of a (corresponding) meta- 

phor. Henceforth the term figurative will be 
used to refer to either metaphor or simile con- 
ditions in the experiments. Thus figurative is 
to be contrasted with literal. 

Experiment 1I 
Method 

Subjects.-The subjects were 240 second- 

through sixth-grade children from a rural ele- 

mentary school. Children who were judged by 
their teachers to be unable to read sufficiently 
well to perform the task were excluded from 
the subject pool. Approximately half the chil- 
dren were girls and half boys. Mean ages were: 
second grade, 8-2 (N - 50), third grade, 9-0 
(N = 56), fourth grade, 10-1 (N = 46), fifth 

grade, 11-2 (N = 44), and sixth grade, 12-4 
(N = 44). 

Design and materials.-The design was a 

four-way factorial design with grade, type of 

figurative target, list, and block order as be- 

tween-subjects factors. In addition, there was 
a small external control group. 

The task was to read a short story and 
then to select the most appropriate continua- 
tion sentence (hereafter called the target) in a 
four-alternative forced-choice test. Each story 
was accompanied by a color drawing that illus- 
trated its main idea. The manipulation of in- 

terest was the type of figurative use employed 
by the target. In one experimental condition 
correct selection of the targets involved (ideal- 
ly) the comprehension of metaphors, whereas 
in the other condition correct selection involved 
the comprehension of semantically matched 
similes.2 In addition to the selection of figu- 
rative targets, all subjects received items in 
which they were required to select literal tar- 

gets. 

The experimental texts were eight titled 
short stories (average length, 70 words) about 

topics that were considered to be familiar to 

young children. For each story three sets of 
four alternatives were constructed, a literal- 

target set, a metaphor-target set, and a matched 

simile-target set. In each case, the target sen- 
tence was supposed to be the most natural 
extension of the story; it described what might 
be expected to happen next. (For ease of dis- 
cussion we often refer to a story followed by 
a set of alternatives as an "item.") An exam- 

ple of a complete set of materials for one story 
will help illustrate the different types of alter- 
native sentences: 

The Old Race Horse 

Jack Flash had been a great race horse when he 
was young, but now he was too old to race. His 
owner thought Jack Flash wasn't good for anything 
anymore. None of the other people who worked at 
the ranch where Jack lived paid any attention to 
him. No one wanted to ride an old broken-down 
horse. The owner decided that he did not want 
Jack around where people could see him. 

Literal-target set 

Jack was sent to one of the pastures in the back of 
the farm. (T) 

The owner of the ranch played with Jack everyday. 
Jack was given the best stall on the ranch to stay 

in. 
Jack hated eating oats for breakfast. 

Metaphor-target set 
The worn-out shoe was thrown into the trash. (T) 
The saddle was polished and shiny. (A) 
The race was going to begin. (A) 
The raincoat was new. (R) 

Simile-target set 
It was like a worn-out shoe that had been thrown 

into the trash. (T) 
It was like a saddle that was polished and shiny. 

(A) 
It was like a race which was going to begin. (A) 
It was like a new raincoat. (R) 

2 The claim that the similes and metaphors were "semantically" matched is intended to 
imply that the transformations for mapping the one into the other (e.g., like deletion/insertion) 
did not interfere with the basic ideas expressed. 



In this example, the first member (T) of 
each set is the target. In the literal-target set 
it is the only sentence that, when interpreted 
literally, makes good sense in the context; none 
of the sentences is amenable to reasonable 
metaphorical interpretations. In the metaphor- 
target set, none of the alternatives makes sense 
if interpreted literally, but there is a ready 
metaphorical interpretation that can be given 
to the target. In the simile-target set, nothing 
in the story was literally like any of the things 
mentioned, but, metaphorically speaking, Jack 
Flash was like a worn-out shoe. Targets varied 
randomly in location and length with respect 
to the distractors. 

For figurative-target sets, distractors con- 
taining no obvious thematic relation to the 
story were used. Two of them (A) always con- 
tained a word or words with high associative 
relationships to words in the story. The third 
(R) was a sentence with a superficial resem- 
blance to the target. For instance, if the target 
had an animal as its subject, the distractor 
superficially resembling it might also be about 
an animal. In literal-target sets the three dis- 
tractors were each related to the story in only 
a superficial manner. 

All the alternatives used normal English 
sentences. In the metaphor condition the tar- 
gets required a metaphorical interpretation 
only because they occurred in the context of 
the story: The sentence, "The worn-out shoe 
was thrown into the trash," is not in itself 
metaphorical, nor is it likely to need a meta- 
phorical interpretation in most contexts in 
which it would normally be encountered. How- 
ever, in the story about Jack Flash it must be 
interpreted metaphorically if it is to make sense 
at all (for further discussion, see Ortony, Reyn- 
olds, & Arter 1978; Ortony, Schallert, Reyn- 
olds, & Antos 1978). Metaphors were con- 
verted to similes by adding the word like 
together with the appropriate syntactic trans- 
formations where necessary. The generic pro- 
noun it was used to refer to the topic of the 
simile that appeared in the story. 

As well as grade and type of figurative 
usage, two other independent variables were 
included. The first, a list factor, resulted from 
two different random orders of the eight stories 
as a safeguard against possible story-sequence 
effects. The block-order factor was concerned 
with counterbalancing subjects' exposure to 
literal and figurative items. The sets of alter- 
natives in the response booklets were arranged 
so that half of the subjects received booklets 
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in which a block of four figurative-target sets 
was followed by a block of four literal-target 
sets, and the other half received booklets in 
which the converse was true. The figurative 
block always contained either only metaphor- 
target sets or only simile-target sets. 

Each list of eight stories was preceded by 
four practice items. These always appeared in 
the same order, with the first two being literal 
and the second two being figurative (both 
were metaphors for subjects receiving meta- 
phor-target sets and both were similes for those 
receiving simile-target sets in the figurative 
block). Since the type of alternatives each sub- 
ject received in the response booklet defined 
what condition he or she was in, it was pos- 
sible for subjects from all conditions to be 
present in each experimental session. 

Finally, as a precaution against the possi- 
bility that the correct selection of targets could 
be reliably accomplished independently of 
reading and understanding the stories, a sepa- 
rately run external control group received the 
forced-choice test after seeing only the title of 
the stories together with the picture. Subjects 
in this group received no feedback. 

To confirm our intuitions as to the appro- 
priateness of the figurative targets, the items 
were given to 20 students in an introductory 
psychology class at the University of Illinois. 
These students worked through the experimen- 
tal booklets exactly as the experimental sub- 
jects did. Eighteen of these subjects completed 
the booklet without error, the other two made 
one error each (on different items). On the 
basis of this evidence, the targets were judged 
to be reasonable extensions of the stories, at 
least from the perspective of adults-a reason- 
able criterion for "mature" comprehension. 

Procedure. -Subjects participated in 30 
groups ranging in size from four to 10. Stu- 
dents were taken from their classrooms and 
randomly assigned to one of two treatment 
groups or to the control group. One treatment 
group received the first list of experimental 
stories, the other the second. Response book- 
lets were distributed as the subjects entered 
the experimental area. Subjects were seated in 
individual seats facing a projector screen. Each 
response booklet contained a cover sheet and 
a page of instructions. The instructions, which 
were read aloud as the subjects read to them- 
selves, directed subjects to read each story 
silently as it was shown on the screen. The 
story was presented via overhead projector and 
was read aloud by the experimenter. It was 
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removed and the picture representing the main 
theme of the story was shown. Then, with the 

picture still visible, the subjects were told to 

open their booklets and circle the sentence that 
best "completes" or "fits with" the story they 
had just read. When the subjects all acknowl- 
edged that they understood the instructions, 
the four practice items were completed. Sub- 
jects were given the correct responses for these 
practice items. Since subjects were in different 
figurative conditions, the correct responses on 
the practice items were identified by the ex- 

perimenter in general terms such as "it was 
the one about the robber." Thus, the feedback 

given to subjects was appropriate regardless of 
whether they had a simile-target set booklet or 
a metaphor-target set booklet. Subjects were 
allowed to ask any questions they wished about 
the instructions or the task. The eight experi- 
mental items were then presented without in- 

terruption. 

Results and Discussion 
Upon interviewing subjects and examining 

their protocols, it became obvious that the chil- 
dren viewed one of the distractors as a very 
reasonable continuation of the story. The item 
was answered incorrectly on 70% of the proto- 
cols, with the vast majority of the errors re- 

sulting from the selection of this attractive dis- 
tractor. The item was dropped from all analy- 
ses of figurative responses. Table 1 shows the 
mean proportions of correct responses for both 
literal and figurative conditions, collapsed 
across list and block order. 

Although five grade levels were tested, 
the responses of second graders were excluded 
from all ANOVAs. This was because the sub- 

jects made available to us excluded a large 
proportion (almost 33%) of the second-grade 
children, namely, those deemed by their teach- 
ers to be unable to read sufficiently well to per- 

TABLE 1 

PROPORTION OF CORRECT RESPONSES COLLAPSED 

ACROSS LIST AND ORDER CONDITIONS, 

EXPERIMENT 1I 

GRADE 

CONDITION 2 3 4 5 6 

Literal....... .80 .83 .87 .93 .91 
Simile........ .39 .34 .56 .57 .66 
Metaphor .... .21 .11 .21 .58 .38 

NoTE.-Approximately 33% of available second graders had 
to be excluded from the study because of reading difficulties; hence 
the second-grade scores represent subjects of better-than-average 
reading ability. 

form the task. In other words, those second- 
grade children who did participate represented 
a nonrandom sample. Thus, although the sec- 
ond-grade data are included in table 1, they 
should not be regarded as being representative 
of second-grade performance overall. 

Separate analyses were performed on figu- 
rative and literal responses. This was done be- 
cause, whereas in the two figurative conditions 
the distractors were semantically matched, and 
therefore comparable, distractors in the literal 
condition were not matched (i.e., not seman- 
tically related) to those in the figurative con- 
ditions, and therefore not comparable. 

A 4 (grade) x 2 (figurative type) x 2 
(list) x 2 (block order) analysis of variance 
was performed on figurative responses. Main 
effects for grade, F(3,128) = 10.77, p < .01, 
figurative type (metaphor or simile), F (1,128) 
= 20.14, p < .01, and block order, F(1,128) 
= 14.55, p < .01, were significant. The grade 
result was due to increased correct responses 
by older subjects. The figurative-type effect 
was due to more correct responses by subjects 
in the simile condition than in the metaphor 
condition. The block-order effect was due to 

generally better performance on the figurative 
items when they appeared in the first block 
rather than in the second. Significant inter- 
actions were found for grade x figurative type, 
F(3,128) = 3.07, p < .05, grade x block or- 
der, F(3,128) = 2.76, p < .05, and list x 
block order, F(1,128) = 6.31, p < .05. The 

grade x figurative type interaction was due to 
a reduction in the advantage of similes over 

metaphors for the older children. The grade x 
block order interaction resulted from an in- 

creasing advantage of figurative items in the 
first block for older children. Finally, the list 
x block order interaction was due to superior 
performance by subjects on one of the lists 
when the figurative items were presented in 
the first block of items. No other results reached 

significance. 
An identical analysis was performed on 

literal responses. The only significant finding 
was a main effect for block order, F(1,128) = 
9.61, p < .01. This was due to superior per- 
formance on the literals when they occurred 
in the first block of four rather than in the 
second. 

The performance of the control group con- 
firmed that, although the color pictures helped 
subjects retain the stories' main ideas, they did 
not assist them on the figurative items. With- 



out the stories subjects averaged only about 6% 
correct on the simile items and 5% correct on 
the metaphors (chance < 25%). Even in the 
literal condition, considerable advantages ac- 
crued from understanding the stories them- 
selves, subjects in the control group only aver- 
aging about 45% correct. Scores were collapsed 
across grade, list, and block order to obtain 
these figures. 

These results, especially the main effect 
for figurative type, lend support to the notion 
that measures of the comprehension of meta- 
phorical language can easily be contaminated 
by variables having nothing specifically to do 
with the metaphorical nature of such language. 
Since there was no difference in the semantic 
content of the metaphors and the similes, dif- 
ferences in performance must have been due 
to differences in the surface structure of the 
comparisons. If subjects had lacked some cog- 
nitive process required to relate the disparate 
domains involved in the figurative targets (e.g., 
of an old race horse and a worn-out shoe), 
there would be no reason to expect an overall 
superior performance on similes than on meta- 
phors. Nor would there be any reason to expect 
this superiority to be greater for younger chil- 
dren. The evidence for this last result (i.e., the 
grade x figurative type interaction), however, 
needs to be treated with some caution because 
it seems to depend rather heavily on the per- 
formance of only one of the grade levels (fifth 
or sixth grade). 

If the metaphors are viewed as being in- 
direct similes, then the figurative-type effect 
must have been primarily due to indirectness. 
Presumably, other variables not specifically and 
necessarily related to the metaphorical nature 
of the targets could produce similar effects. 
For example, a factor that may have added to 
the difficulty of the figurative items in Experi- 
ment 1 was the specificity (or lack of it) of 
the referring expressions in the response alter- 
natives. Thus, in the metaphor condition, a 
noun would appear in subject position together 
with the definite article even though there had 
been no previous reference to such an object. 
In other words, again using the Jack Flash ex- 
ample, there was no shoe, saddle, race, or rain- 
coat in the story to which the words in the 
alternatives could refer. In the simile condi- 
tion, the generic pronoun it was used to refer 
to the referent. It may well be that children 
find the generic use of it to be quite difficult. 
Thus, it is possible that, in the experiment, 
children's ability to understand figurative lan- 
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guage may still have been partly obscured by 
the difficulty of identifying the referents of 
superficially misleading or difficult referring ex- 
pressions. In Experiment 2 specificity of refer- 
ence was manipulated by including a specific 
reference to the topic (i.e., explicit mention 
of the name of the referent) in some of the 
experimental conditions. If our general claim 
is valid that measures of metaphor comprehen- 
sion tend to be confused with measures of 
other, theoretically unrelated, performance fac- 
tors, then manipulating a variable like speci- 
ficity of reference ought again to result in 
changes in the overall level of performance. 
Such changes would tend to support our gen- 
eral claim independently of the theoretical pre- 
supposition that similes are themselves meta- 
phorical. 

A second goal of Experiment 2 related to 
the developmental trend suggested by the fact 
that the grade x figurative type interaction 
was statistically significant. It can be seen from 
table 1 that there was a considerable change 
in the trend of the data from fifth to sixth 
grade in the metaphor condition. This raises 
the possibility that the interaction does not re- 
flect a real developmental trend. The procedure 
was changed in Experiment 2 so as to give 
greater power. Since Experiment 1 had shown 
that children could all perform well on the lit- 
eral items, less emphasis was placed on them 
in Experiment 2. Subjects received all eight 
stories in a figurative condition followed by the 
same eight stories in the literal condition. 

Experiment 2 

Method 
Subjects.-The subjects were 171 students 

from a rural elementary school, different from 
the school used in Experiment 1. Children un- 
able to read sufficiently well to perform the 
task were excluded. Approximately half of the 
children were girls and half boys. Mean ages 
were: second grade, 7-6 (N -= 22), third grade, 
8-7 (N = 37), fourth grade, 9-8 (N = 38), 
fifth grade, 10-6 (N = 37), and sixth grade, 
11-6 (N -= 37). 

Design and materials.-The basic design 
was a three-way factorial design, with grade, 
figurative type, and reference type as between- 
subjects factors. 

The stories were the same as those used 
in the first experiment. The item that was 
dropped from the analysis in Experiment 1 was 
reused with a slight modification to the dis- 
tractor that had proved to be defective. The 
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alternatives were identical with those used in 

Experiment 1 in the two nonspecific-reference 
conditions, and were appropriately modified in 
the other, specific-reference, conditions. Alter- 
natives in the specific (reference) metaphor 
condition were constructed by introducing the 
identity of the referent in subject position using 
only expressions that specifically and literally 
denoted it. An example will demonstrate the 
differences between the two sets of materials: 

The New Baseball Glove 

Johnny's old ball glove was ruined. One of his 
friends had borrowed it and left it out in the rain. 
Johnny's parents knew how much he liked to play 
ball, so they gave him a new glove. They told him 
that he should take better care of this new glove. 
If he let someone ruin it like the last one, they 
would not buy him another one. Johnny decided 
that he would not let his friends even see his new 
glove. 

Literal-target set 

Johnny hid the glove in his closet. 
Johnny needed a new pair of shoes. 
Johnny's father was a baseball umpire. 
Johnny's mother drove him to school each day. 

Metaphor-target set (nonspecific) 
The dog buried the bone in the back yard. 
The father dropped a bowl of soup. 
The batter missed the ball. 
The kitten played with a ball of yarn. 

Metaphor-target set (specific) 

Johnny was a dog burying a bone in the backyard. 
Johnny was father dropping a bowl of soup. 
Johnny was a batter missing the ball. 
Johnny was a kitten playing with a ball of yarn. 
In the nonspecific condition, the simile sets 
were identical with those in Experiment 1. In 
the specific condition, the simile sets were de- 
rived from the specific metaphor sets by intro- 
ducing the word like after the main verb. The 
response booklets were constructed slightly dif- 
ferently than those in the first study to accom- 
modate the differences in design. Again, the 
booklets contained a cover sheet and written 
instructions. The instructions were the same as 
in the first study, suggesting that each child 
read the story silently as it was read aloud and 
then circle the alternative that best fitted or 
completed the story. The same four practice 
items (the two literals followed by the two 

Figurative examples) were used in Experiment 
2 as were used in Experiment 1. These items 
were followed first by the eight figurative items 
and then by the (same) eight literal items. 

Procedure.-The procedure was similar to 
that of Experiment 1. Subjects participated in 30 
groups ranging in size from four to seven. The 

students were taken from their classrooms and 
escorted to the experimental areas, where re- 

sponse booklets were randomly assigned to 
them. All of the experimental conditions ex- 

cept grade were represented in each session. 
The rest of the procedure was identical with 
that of the first study except that all eight 
stories were administered twice. 

Resuldts and Discussion 
Informal interviews with subjects after the 

experiment revealed that the item found to be 
defective in Experiment 1 still had a highly 
appropriate distractor. The item was answered 

incorrectly 78% of the time, again because of 
the attractiveness of this distractor. Apparently 
we had misjudged the source of the problem. 
The item was dropped from all further figu- 
rative analyses. Table 2 shows the proportion 
of correct responses in the various conditions. 

Again, as in Experiment 1, the data from 
the second graders were not included in the 
two (separate) ANOVAs. A 4 (grade) X 2 

(figurative type) x 2 (reference type) un- 

weighted-means analysis of variance was per- 
formed on the figurative responses. Significant 
main effects were found for grade, F(3,133) 
= 12.99, p < .01, figurative type (metaphor 
or simile), F(1,133) = 4.07, p < .05, and ref- 
erence type (specific or nonspecific), F (2,133) 
= 20.07, p < .01. The grade main effect was 
due to the higher number of correct responses 
by the older subjects. The figurative-type main 
effect was due to students doing better on 
similes than on metaphors. The reference-type 
effect reflected more correct responses with 

specific referring expressions than with non- 

specific referring expressions. 

TABLE 2 

PROPORTION OF CORRECT RESPONSES, 

EXPERIMENT 2 

GRADE 

CONDITION 2 3 4 5 6 

Literal....... .88 .82 .89 .97 .97 
Specific 

simile...... .57 .61 .64 .69 .79 
Nonspecific 

simile...... .54 .40 .49 .71 .70 
Specific 

metaphor... .43 .45 .69 .75 .80 
Nonspecific 

metaphor... .29 .14 .49 .51 .57 

NoTE.-Approximately 33% of available second graders had 
to be excluded from the study because of reading difficulties; hence 
the second-grade scores represent subjects of better-than-average 
reading ability. 



An identical analysis performed on literal 
responses revealed a main effect for grade, 
F(3,133) = 9.98, p < .01. This was due to 
more correct responses recorded by the older 
subjects. No other results were significant. 

As expected, making the reference spe- 
cific had a marked effect on the overall level 
of performance. In the metaphor condition the 
mean gain across grades resulting from making 
the reference specific was 25%. It was 12% in 
the simile condition. 

In the present experiment there was no 
evidence of an interaction between grade and 
figurative type, F (3,133) < 1. Table 2 reveals 
that while sixth-grade performance increased 
over the level in Experiment 1, there was also 
a drop in fifth-grade performance, accompa- 
nied by an increase in the performance of the 
fourth graders. Nor was there an interaction 
between grade and reference type, again, 
F(3,133) < 1. 

General Discussion 

Converging evidence from the two experi- 
ments suggests that measures of children's abil- 
ity to understand metaphorical language can 
all too easily be confounded with measures of 
other general language variables that have no 
particular connection to metaphorical language. 
The present research examined the interfering 
effects of two such variables, indirectness 
(metaphors being regarded as indirect similes) 
and specificity of reference. Both were found 
to have a significant impact on performance. 
Similes were understood more easily than cor- 
responding metaphors, and metaphorical lan- 
guage involving specific referents was under- 
stood more easily than metaphorical language 
involving nonspecific referents. 

Consider, specifically, the effect of speci- 
ficity of reference in the metaphor condition of 
Experiment 2. Referring again to the Jack 
Flash example, in the metaphor condition the 
target was either, "The worn-out shoe was 
thrown into the trash," or "Jack Flash was a 
worn-out shoe thrown into the trash." Both 
are metaphors, but in the first case the in- 
tended referent of the "worn-out shoe" has to 
be inferred, whereas in the latter case it is 
explicitly stated (as being Jack Flash). When 
the referent of the subject term of the target 
sentence was explicit-that is, when the target 
sentence contained a metaphorical predicate- 
subjects in all grades tested showed evidence 
of being able to understand the metaphor. By 
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contrast, when the whole sentence called for 
a metaphorical interpretation so that children 
had to infer that the "worn-out shoe" referred 
to Jack Flash, performance in all grades tested 
was 20-30 percentage points poorer. Since the 
structure of very many metaphors encountered 
in ordinary discourse is that of a metaphorical 
predicate attached to a (literally) specified 
subject, the specific referent condition is very 
representative of normal performance. The rel- 

atively high level of performance at all grades 
with these more familiar metaphoric forms is 
an important finding. 

The sensitivity of measures of metaphor 
comprehension to distortion through theoreti- 

cally unrelated variables receives further con- 
firmation by considering a probable reason for 
the significant block-order effects found in Ex- 

periment 1. Subjects performed worse on the 
second block of four items than on the first 
block of four, as indicated by both the figu- 
rative and literal analyses. A reasonable expla- 
nation of this finding is that the first block of 

experimental items produced an expectation in 

subjects that subsequent items would be simi- 
lar in character (there was no break between 
the two blocks of items). According to this 
account, subjects would always approach the 
second block of items with an inappropriate 
set, resulting in poorer performance. This prob- 
lem would not arise for items in the first block, 
where performance may even have benefited 
from their proximity to practice items of the 
appropriate type. If this analysis is correct, it 
would suggest that the expectation of encoun- 
tering language of a particular type (i.e., lit- 
eral or figurative) might constitute yet another 
performance-related variable that could con- 
taminate a metaphor comprehension measure. 

While the results of both experiments are 
consistent in showing the influence of general 
language processing variables on children's 
comprehension of metaphorical uses of lan- 
guage, evidence of any interesting develop- 
mental trends is less clear. It was anticipated 
that both experiments might reveal an inter- 
action between grade and figurative type, with 
performance on metaphors finally converging 
with that on similes in the later grades. This 
interaction was significant in Experiment 1 but 
not in Experiment 2. Furthermore, there was 
no evidence of an interaction between grade 
and reference type in Experiment 2. The ab- 
sence of these interactions remains something 
of a puzzle-a puzzle whose resolution will 
have to await further research. 
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Given the inconclusive state of the exist- 
ing research, an important motivation for this 
study was to determine how best one might 
measure a child's ability to understand meta- 
phorical language. Experiment 2 shows that if 
one were to select the nonspecific metaphor 
condition as a representative test of metaphoric 
comprehension, then the average performance 
across grades would be at only about the 40% 
level. By contrast, if one were to select the 
specific simile condition as representative, the 
average performance level would be close to 
70%. This latter measure is the theoretically 
purest measure of the four, and the data it 
provides leave little doubt that young children 
can understand metaphorical uses of language. 
Of course, like everyone else, and perhaps 
more so, children can and do make mistakes 
in interpretation. 

Even our purest measure of comprehen- 
sion still provides a rather conservative test- 
first, because other variables such as thematic 
relatedness and general world knowledge may 
have contributed to comprehension difficulties, 
and second, because of the way in which the 
distractors were constructed. It was assumed 
that 25% correct was the level of chance per- 
formance. However, if a child did not perceive 
the target as being the appropriate choice in 
the figurative conditions, it is reasonable to 
suppose that he or she would be drawn toward 
one of the distractors containing high associates 
of the theme of the story rather than select an 
alternative at random. Evidence in support of 
this supposition comes from the results of the 
picture-only control group in Experiment 1, 
where the targets were selected only about 5% 
of the time. This suggests that children were 
using a strategy of selecting something that was 
superficially related if they did not select the 
target. Additional evidence is provided by an 
analysis of errors. A genuinely random selec- 
tion strategy would result in each incorrect 
alternative being selected with more or less 
equal frequency. Thus, of the three incorrect 
responses, the two containing words that were 
highly associated with the theme of the story 
should represent about 67% of the erroneous 
responses, while the unassociated distractor 
should account for about 33% of the errors. In 
fact, however, the associated distractors ac- 
counted for 88% of the errors in Experiment 1 
and 83% in Experiment 2, both significantly 
higher than 67%. This suggests that subjects 
were drawn toward a response that possessed 
at least some superficial relationship to what 

they had read. So, the probability of subjects 
correctly selecting a target while not realizing 
it was the correct response was less than .25 
in the figurative conditions. 

These experiments go some way toward 
explaining the inconsistent findings of previous 
research. The most optimistic interpretation of 
the data from the nonspecific metaphor con- 
dition in Experiment 2 could not establish 
metaphoric competence until about age 92,, 
whereas a comparably optimistic interpretation 
of the data from the specific simile condition 
shows a high level of performance as early as 
age 7,2. To study performance with still youn- 
ger children would necessitate the adoption of 
an experimental paradigm that did not require 
the children to read, since the present research 
shows that this can be a problem even for 
second-grade children. 

Reference Note 

1. Sicone, M.; Gardner, H.; & Winner, E. Under- 

standing the psychology in psychological meta- 
phors. Unpublished manuscript, Harvard Uni- 
versity, 1979. 
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