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Developmental Versus Language-Based Factors 
in Metaphor Interpretation 

Janice Johnson 
York University, North York, Ontario, Canada 

This study examines the respective roles of language proficiency and more general developmental 
factors (e.g., mental capacity, knowledge) in children's metaphor interpretation. Subjects were 
Spanish-English-speaking and monolingual-English children from 7 to 12 years of age. The 
samples were English-speaking middle-class (n ffi 31) and working-class children (n = 34) and 
Spanish-English-speaking children who were either long-term residents (n = 39) or recent 
immigrants to Canada (n = 21). These samples were equal in measured mental capacity but 
differed on measures of language proficiency in English. With a previously validated procedure, 
subjects' metaphor interpretations were scored for cognitive complexity. Metaphor score in- 
creased with age, and the developmental curves were parallel across the four samples. For 
metaphor score, effects due to language or socioeconomic status were of small magnitude in 
relation to those due to age. 

There is a rich body of data describing developmental 
changes in ability to comprehend metaphors (for reviews see 
Gardner, Winner, Bechhofer, & Wolf, 1978; Kogan, 1983; 
Ortony, Reynolds, & After, 1978; Palermo, 1986; Pollio & 
Pickens, 1980; Vosniadou, 1987a; Winner, 1988), much of it 
focusing on how task factors affect ability to demonstrate 
metaphoric understanding. Research has shown that pre- 
schoolers have some ability to recognize metaphoric relations 
if the task involves nonverbal responding or simple pairing of 
stimuli on the basis of metaphoric similarity (Gardner, 1974; 
Gentner, 1977; Marks, Hammel, & Bornstein, 1987; Vosnia- 
dou & Ortony, 1983; Vosniadou, Ortony, Reynolds, & Wil- 
son, 1984; Waggoner & Palermo, 1989). Ability to compre- 
hend metaphors continues to improve throughout the school 
years and into adolescence and adulthood (e.g., Asch & Ner- 
love, 1960; Billow, 1975; Boswell, 1979; Cometa & Eson, 
1978; Gentner, 1988; Johnson & Pascual-Leone, 1989; Wag- 
goner & Palermo, 1989; Winner, Rosenstiel, & Gardner, 
1976). This developmental course is particularly evident when 
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understanding is assessed with tasks that require verbal para- 
phrase of the metaphoric meaning. 

There is a lack of clear evidence regarding the underlying 
causes of these changes (Gardner et al., 1978; Gentner, 1988; 
Palermo, 1986; Vosniadou, 1987a; Winner et al., 1976). Such 
change might be due to developmental increase in domain- 
specific knowledge (Gentner, 1988; Keil, 1986; Vosniadou et 
al., 1984; Waggoner & Palermo, 1989; Winner, 1988), lin- 
guistic ability (Vosniadou, 1987a, 1987b; Vosniadou & Or- 
tony, 1986; Winner, Engel, & Gardner, 1980; Winner et al., 
1976), or general cognitive capacity (e.g., mental-attentional 
capacity: Johnson, Fabian, & Pascual-Leone, 1989; Johnson 
& Pascual-Leone, 1989; or operational level: Arlin, 1978; 
Billow, 1975; Cometa & Eson, 1978). Vosniadou (1987a) 
concluded that change is caused by interaction of all these 
factors: "The development of metaphor comprehension is 
constrained primarily by limitations on children's conceptual 
knowledge, linguistic skill, and information-processing abil- 
ity" (p. 880). 

In attempting to gauge the relative importance of these 
three factors in predicting children's metaphor interpretations, 
the present study focuses in particular on linguistic ability. In 
this study I used a differential design with subject samples 
that vary in English linguistic proficiency. Specifically, I used 
a bicultural developmental design, with children of English 
home background and children of Spanish home background 
(i.e., children for whom English is a second language). English 
proficiency was allowed to vary between groups, but within 
each age group the children were equated on a nonverbal 
measure of developmental mental capacity. My goal was to 
examine possible relationships between language proficiency 
and metaphor interpretation and to compare the size of any 
langnage-group effects with the size of effects due to devel- 
opmental factors such as age and mental capacity. The pres- 
ence of social class differences within the monolingnal English 
sample enabled a secondary goal to be undertaken in the 
study: to examine relationships between metaphor interpre- 
tation and cognitive or linguistic differences that are associ- 
ated with socioeconomic level. 
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Relationship Between Linguistic Skill 
and Metaphor  Comprehension 

Vosniadou (1987a) presented a detailed discussion of lin- 
guistic factors in metaphor comprehension. One relevant 
aspect is response mode: Children have generally been found 
to exhibit better understanding when response involves mul- 
tiple choice or enactment of the metaphoric meaning, as 
opposed to verbal interpretation or paraphrase (Pollio & 
Pickens, 1980; Vosniadou et al., 1984; Winner et al., 1976; 
Winner, Wapner, Cicone, & Gardner, 1979). As have other 
researchers (e.g., Pollio & Pickens, 1980; Vosniadou et al., 
1984; Winner, 1988), Vosniadou criticized the use of verbal 
paraphrase to assess metaphor comprehension, claiming that 
paraphrase places a linguistic load on the child over and above 
that of tacit metaphor comprehension. She also implicated 
the following factors in metaphor comprehension: (a) the 
linguistic form of the metaphoric expression, as the familiarity 
of the linguistic form and the extent to which it makes explicit 
the metaphoric comparison can facilitate young children's 
metaphor comprehension (e.g., Reynolds & Ortony, 1980; 
Winner ct al., 1980), and (b) the provision of appropriate 
linguistic context as opposed to decontcxtualizcd metaphoric 
sentences (e.g., Vosniadou ctal., 1984; Winner ctal., 1980). 
Finally, Vosniadou (1987a) appealed to children's limited 
knowledge of words and the concepts they denote (sec also 
Baldwin, Luce, & Rcadence, 1982). 

The aforementioned conclusions regarding linguistic 
knowledge and metaphor derive from research relating task 
factors to developmental trends in metaphor comprehension. 
There is a small amount of differential research that also 
implicates linguistic factors in metaphor understanding. 
Whyte (1983) examined metaphor interpretations of adults 
who were either normal readers or poor readers. She found 
no group differences in ability to provide appropriate inter- 
pretations but did find differences in the level of language 
used. Normal readers were more likely to use abstract/psy- 
chological referents in their interpretations, whereas poor 
readers more frequently used concrete/sensory referents. 
Nippold and Fcy (I 983) studied metaphor comprehension 

in a group of preadolescents (9-I I years) who had a history 
of language acquisition difficulties. The children had normal 
general intelligence and performed similarly to a control 
group on measures of literal language use and comprehension; 
however, they performed less well than controls on a meta- 
phor paraphrase task. Scidcnbcrg and Bcrnstein (I 986) found 
that learning disabled children in Grades 3 through 6 per- 
formed less well on a multiple-choice metaphor task than did 
non-learning-disabled controls. 
Jones and Stone (1989) examined the ability of language 

learning disabled and normally achieving adolescents to com- 
prehend contextualized metaphors. Both groups performed 
better on a multiple-choice version than on a paraphrase 
version of the task, but controls performed better than lan- 
guage learning disabled subjects regardiess of response mode. 
Jones and Stone reported that the lower performance of the 
language learning disabled students did not seem to be due to 
literal word knowledge (they were all able to define the terms 

used in the metaphors) or to general vocabulary knowledge 
(metaphor performance was uncorrelated with the Peabody 
Picture Vocabulary Test in either sample). Rather, Jones and 
Stone (1989) attributed the results to possible group differ- 
ences in "knowledge of the more subtle, connotative meanings 
of words" (p. 257) and suggested that future research examine 
metaphor comprehension of minority and limited-English- 
proficiency samples. 

The present study takes this approach. In this study the age 
variable is detached from the language-skill variable by the 
use of normally developing subject samples that vary in 
English linguistic proficiency. The design allows possible re- 
lationships with English proficiency to be examined in two 
ways: by comparison across the language samples (i.e., mon- 
olingual English and Spanish-English-speaking samples) and 
within the Spanish-English-speaking sample. Cummins 
(1981) claimed that 5 years of residence, on average, are 
required for immigrant children to approach grade norms on 
cognitive-academic language proficiency. Length of residence 
in Canada, therefore, provided a suitable variable on the basis 
of which to divide subjects into subsamples, for the purpose 
of examining relationships between English proficiency and 
metaphor comprehension within the Spanish-English-speak- 
ing group. 

Spanish-English-speaking children in the present study were 
bilingual to varying degrees. There is a large and somewhat 
controversial literature on cognitive effects of bilingualism 
(e.g., Ben-Zeev, 1977; Diaz, 1983; Hakuta, 1986; Johnson, 
1991). It is not the purpose of the present study to examine 
bilingualism per se as it relates to metaphor interpretation 
(for such an evaluation, see Johnson, 1989, 1991); however, 
I address this issue briefly, as follows. One study examined 
metaphoric understanding in bilinguals and monolinguals: 
Bountrogianni (1984) examined the performance of Canadian 
and Canadian-Greek children on a metaphoric triads task 
(Kogan, 1983) and on a multiple-choice proverb interpreta- 
tion task in English (all children were born in Canada). The 
metaphor task measured preference for metaphoric versus 
nonmetaphoric pairings of pictorial stimuli. There was no 
group difference on the metaphor task, but the Canadian- 
Greek children showed a greater tendency to choose the moral 
of a proverb as the best meaning. Bountrogianni suggested 
that the result may be due to greater use of proverbs in the 
Greek culture. 

On the basis of a theoretical review of the literature on 
cognitive effects of bilingualism, I have concluded (Johnson, 
1991) that consistent performance advantages for bilinguals 
occur only in cognitive tasks that present a misleading aspect, 
that is, tasks that create a cognitive conflict between structures 
needed for correct performance and other structures cued by 
the situation. In the absence of misleading situational factors, 
no bilingual advantages are found. The metaphor task used 
in the present study is not cognitively misleading, and thus 
there is no reason to predict a bilingual advantage (see John- 
son, 1991, for relevant data). A bilingual disadvantage would 
be expected only to the extent that less well developed lin- 
guistic structures (e.g., vocabulary; Ben-Zeev, 1977) might 
affect performance. 
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Social Class Factors in Linguistic Performance  

As mentioned above, the socioeconomic composition of 
the English-speaking sample in the present study allowed 
examination of possible social class differences in metaphor 
interpretation. This variable has not heretofore been studied 
in the metaphor literature. There is an extensive literature on 
the relationship between social class and cognitive and lin- 
guistic variables, and only broad conclusions from this liter- 
ature can be presented in this article. Social class and cultural 
differences in use of language in the home have been docu- 
mented (e.g., Farran, 1982; Heath, 1982, 1983; Hess, & 
Shipman, 1965; Snow et al., 1976; Tough, 1982), as have 
differences in maternal teaching strategies (e.g., Laosa, 1978, 
1980). The current view is that such differences may reflect 
adaptive responses to diffenng demands for adult competence 
in the particular social group (Ogbu, 1981). Nevertheless, the 
learning styles and the communication styles developed in 
middle-class homes appear to better match the expectations 
of the traditional school than do those developed in lower- 
income homes. Thus, children from the lower socioeconomic 
levels often suffer a mismatch between their own competen- 
cies and those on which the school expects to build (e.g., 
Heath, 1982; Ogbu, 1981, 1985; Slaughter-Defoe, Nakagawa, 
Takanishi, & Johnson, 1990). With regard to language vari- 
ables, social class differences generally have not been found 
for contextualized language skills (i.e., skills related to the 
conversational use of language; e.g., Dickinson & Snow, 1987; 
Wells, 1981). However, middle-class children appear to have 
an advantage on decontextualized language tasks, that is, 
language use that relies primarily on linguistic cues to mean- 
ing in the absence of a supporting context (Bemstein, 1971; 
Corson, 1989; Dickinson & Snow, 1987; Farran, 1982; Fea- 
gans, 1982; Holobow, Genesee, Lambert, Gastright, & Met, 
1987; Rackstraw & Robinson, 1967). 

Recent research within a neo-Piagetian framework has at- 
tempted to uncover factors that may underlie social class 
differences in cognitive performances. A central theoretical 
variable in this approach is the concept of a developmentally 
increasing mental capacity, that is, a general mental-process- 
ing resource, a mental-attentional energy that can be used to 
boost the activation of task-relevant schemes (knowledge 
structures) that are not sufficiently activated by the situation 
(Johnson et al., 1989; Pascual-Leone, 1970, 1984, 1987). In 
simple terms, mental capacity corresponds to the number of 
separate pieces of information, not directly activated by the 
input, that the subject can actively keep in mind at any one 
time. Such capacity is related to, but not identical to, con- 
structs such as mental effort (Kahneman, 1973) and working 
memory (e.g., Case, 1985)J 

Within the neo-Piagetian theory proposed by Pascual- 
Leone, mental capacity is seen as increasing maturationally, 
independent of experience. To the extent that a task is a pure 
measure of mental capacity, one would expect performance 
differences to result from age but not from other group factors. 
To the extent that a task involves other variables, such as 
content knowledge, strategic knowledge, or information-proc- 
essing style, group differences due to factors other than age 
are predicted (Globerson, 1983). Studies of children from 

different socioeconomic levels, within several cultures, have 
supported the prediction that social class differences should 
be absent on sufficiently pure measures of mental capacity 
but are likely to appear in tasks that allow knowledge or 
stylistic factors to intervene in performance (Case, 1975; 
Globerson, 1983; Miller, 1980; Miller, Pascual-Leone, Camp- 
bell, & Jukes, 1989; Pascual-Leone & Ijaz, 1989). Globerson, 
for example, examined performance on a range of tasks for 
Israeli 8 to 12 year olds from low and high social classes. On 
tasks that confounded capacity with verbal knowledge (i.e., 
the Vocabulary and Similarities subtests from the Wechsler 
Intelligence Scale for Children-Revised; raw rather than 
scaled scores were used because of the interest in age variance), 
social class accounted for about 17% of the performance 
variance, and age group accounted for 27%. By contrast, for 
performance on "pure" mental capacity tests, social class 
accounted for no variance, and age group accounted for about 
58% of the variance. 

Thus, examination of possible social class differences in 
performance may also throw light on factors underlying met- 
aphor comprehension. If interpretation of decontextualized 
metaphors is strongly influenced by language skills and differ- 
ences in relevant knowledge, then large social class differences 
should be found. If, however, developmental capacity plays a 
major role in determining level of metaphor interpretation, 
then differences due to socioeconomic group should be small 
relative to those that are due to age group. 

In the following passage, I review briefly a model of meta- 
phoric processing (for further detail, see Johnson & Pascual- 
Leone, 1989) and its relationship to the various factors con- 
sidered in the preceding passages. 

A Model o f  Metaphoric  Processing 

In a metaphor, a topic is described in terms of a vehicle 
(e.g., in "My sister was a rock," the topic sister is compared 
to the vehicle rock). In comprehending a metaphor, a person 
selects some semantic aspect or facet of the vehicle's referent 
(e.g., "physical hardness" for rock) and maps it onto the topic. 
Mapping refers to some sort of mental transformation that 
the person applies to the selected vehicle facet to accommo- 
date it to the semantics of the topic. Metaphoric mappings 
vary as to the degree oftransformation in the vehicle meaning. 
For instance, for the metaphor "My sister was a rock," a 
response addressing "physical hardness" in the sister (e.g., 
"She was hard, like if you felt her hand you couldn't squish 
it or anything") involves less transformation, less accommo= 
clarion, than does one addressing "psychological hardness" in 
the sister (e.g., "She was unyielding; she had a hard person- 
ality"). A further degree of transformation is evidenced by an 

Mental capacity is a limited attentional resource that serves to 
increase the activation of information (i.e., schemes) relevant to the 
current task performance. Such schemes constitute a subset of infor- 
mation activated in working memory (Pascual-Leone, 1987). The 
information that momentarily constitutes working memory may have 
sources of activation other than mental-attentional capacity (e.g., 
overlearning or perceptual support from the current context). 
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instantiation or conceptualization of the mapped facet in 
terms relevant to the topic but not to the vehicle (e.g., "The 
sister was mean"). 

According to this model, developmental change in meta- 
phor interpretation reflects increasing ability to perform 
higher level transformations. Levels (i.e., degrees) of transfor- 
marion are conceptualized theoretically as kinds of mental- 
mapping operators that the subject can use to generate inter- 
pretations. Other researchers (e.g., Gentner, 1988; Touran- 
geau & Sternberg, 1982) have proposed that metaphor com- 
prehension requires mental mapping. The current model 
contributes the notion of developmentally ordered kinds of 
metaphoric mappings. The levels of transformation are not 
intended necessarily to correspond to degrees of "correctness" 
in metaphor interpretation. The levels correspond rather to 
degrees of change in the meaning of the vehicle facets as they 
apply to the topic, in the process of interpretation. The levels 
are ordered in terms of their proposed cognitive complexity 
and their empirical order of emergence in childhood (Johnson 
& Pascual-Leone, 1989). 

Factors Affecting Level of  Metaphor  Interpretation 
in Childhood 

I have been considering three factors that might underlie 
developmental change in metaphor interpretation. One of 
these, increasing linguistic skill, is discussed in the preceding 
passages. Research has suggested that the linguistic factor may 
be particularly relevant when metaphor comprehension is 
assessed by means of verbal paraphrase, as it is in the present 
study. A second factor is domain-specific knowledge: Mental 
referents for the topic and especially the vehicle terms are 
essential for understanding. Some researchers have claimed 
that increase in domain-specific knowledge is, in fact, the 
primary cause of change in metaphor interpretation in child- 
hood (Gentner, 1988; Keil, 1986; Vosniadou et al., 1984; 
Winner, 1988). 

Elsewhere, I have argued for a third necessary factor: a 
general cognitive capacity that places a developmental con- 
straint on the level of interpretation (Johnson, 1989; Johnson 
et al., 1989; Johnson & Pascual-Leone, 1989). Using Pascual- 
Leone's method of task analysis (e.g., Pascual-Leone, 1980; 
Pascual-Leone & Goodman, 1979; Paseual-Leone & Johnson, 
in press), I have estimated the mental capacity demand (i.e., 
the cognitive--developmental complexity) of various kinds of 
metaphoric transformations (i.e., mapping operators; Johnson 
& Pascual-Leone, 1989). In brief, the greater is the degree of 
transformation, the higher is the mental demand of generating 
the interpretation. This is because higher levels of transfor- 
mation require a person to "keep in mind" more semantic 
aspects of the topic (so as to accommodate the vehicle facets 
more closely to the topic). I have used these complexity 
estimates to construct a quantitative scale of metaphoric 
processing. This scale has been shown to have good reliability 
and developmental validity for samples of English-speaking 
Canadian and American children (Johnson, 1987; Johnson 
et al., 1989; Johnson & Paseual-Leone, 1989). Elsewhere 
(Johnson et al., 1989; Johnson & Pascual-Leone, 1989), I 

have presented evidence in support of the claim that level of 
metaphor interpretation is constrained by the child's stage of 
mental capacity. 

Theoretically, mental capacity increases maturationaUy, 
whereas increases in linguistic skill and domain-specific 
knowledge are mediated by experience. The aim of the current 
study is to compare, for metaphor interpretation, the size of 
effects due to developmental factors (represented by age 
group) with those due to language proficiency (represented by 
language group). Attempts were made in the study to control 
for the effects of domain-specific knowledge. To this end, I 
used topic and vehicle terms, the referents of which were 
familiar to all subjects (all the children were able to define the 
terms). In addition, I did not score interpretations in terms of 
"correctness" or agreement with adult interpretations but 
rather in terms of the degree of semantic transformation 
underlying the interpretations. Thus, the same complexity 
measure could be applied across contents, which limited the 
confounding of complexity level with content knowledge. 
Nevertheless, subject differences in richness of relevant do- 
main-specific knowledge were not completely controlled. For 
this reason, age in the present study must be seen as repre- 
senting an increase in both capacity and knowledge. 

If developmental level is more important than linguistic 
skill in determining level of metaphor interpretation, then (a) 
the same developmental pattern of metaphor comprehension 
should occur across language groups, that is, in monolingual 
English and in Spanish-English-speaking children; this would 
provide evidence for a developmental factor independent of 
linguistic ability; and (b) the percentage of variance accounted 
for by age group should exceed that accounted for by language 
group. The same hypotheses should hold for comparisons 
within the Spanish-English-speaking sample when it is sub- 
divided according to length of residence in Canada. 

Similar hypotheses are made for the social class comparison 
within the English-speaking sample. If mental capacity is a 
major constraint on performance level, then developmental 
trends in metaphor interpretation should be similar across 
social classes, and social class should account for less variance 
than should age group. 

Method 

Subject Selection 

Children with Spanish or English as their home language were 
recruited from Grades 2, 4, and 6 from three schools in working-class 
areas of Toronto, Ontario, Canada; these schools were selected be- 
cause they had a large enrollment of Spanish-English-speaking stu- 
dents. The children were tested with the Figural Intersections Test 
(FIT; described below), a nonverbal measure of mental capacity. 

To ensure normal developmental samples, subjects were selected 
who demonstrated measured mental capacity within the normal range 
for their age group, as defined by Pascual-Leone's norms (Pascual- 
Leone, 1970; Pascual-Leone & Goodman, 1979). Subjects were se- 
lected who obtained a FIT score within one mental unit of the 
theoretically predicted, and usually found, capacity measure for their 
age (e.g., the predicted measured capacity of 7 year olds and 8 year 
olds is three mental units; thus, those 7 year olds and 8 year olds who 
were selected had a FIT score of 2, 3, or 4). As previously mentioned, 
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mental-attentional capacity is measured in terms of schemes (i.e., 
discrete knowledge structures); a mental unit is a scheme. Subjects 
were divided into three age groups: 7-8 years, 9-10 years, and 11-12 
years. Further criteria for selection of Spanish-English-speaking sub- 
jects were that Spanish be the subjects' first language, that the subjects' 
parents speak Spanish at home often or always, and that the subjects 
speak Spanish at home at least sometimes (this information was 
obtained from a questionnaire completed by parents). A further 
criterion for English-speaking children was that English be the only 
language spoken by both the children and their parents, that is, the 
English-speaking sample was selected to be monolingual. 

Twenty Spanish-English-speaking children per age group met the 
abovementioned criteria; this represented 70% of the initial pool of 
Spanish-English-speaking children. The schools were in ethnically 
mixed communities, and a minority of the students were monolingual 
English speakers. Children who met the criteria for the English- 
speaking sample (n ffi 34) were matched with Spanish-English-speak- 
ing subjects, but it was not possible to obtain an equal-sized sample 
of monolingual English children from the same schools. This neces- 
sitated recruiting from a fourth school in a less ethnically mixed, 
more middle-class area to obtain additional monolingual English 
children (n = 26). Monolingual English children in Grades 2, 4, and 
6 were tested with the FIT and added to the pool of English-speaking 
subjects. The final sample consisted of 20 Spanish-English-speaking 
and 20 monolingual English children in each of the three age groups; 
within age group the two language samples were matched on age and 
FIT score. Each sample contained 34 gifts and 26 boys. Differences 
within the English-speaking sample are examined in the English- 
Speaking and Spanish-English-Speaking Subsamples subsection of 
the Results and Discussion section. 

Of the Spanish-English-speaking children, 58% were born in Can- 
ada to families of South American or Central American ancestry. Of 
the remaining 42%, 40% were immigrants from Central America 
(specifically, E1 Salvador and Guatemala) and 60% were immigrants 
from South America (Argentina, Chile, Ecuador, and Peru). Data on 
the ethnic origins of the Enghsh-speaking subjects were not sought. 

Measurement o f  Mental Capacity 

The FIT (Pascual-Leone & Ijaz, 1989; Pascual-Leone & Smith, 
1969) is a group-administered, paper-and-pencil measure. Each of 
the 36 items consists of two presentations of a number of geometric 
shapes: The shapes are printed separately on the right-hand side of 
the page and in an intersecting configuration on the left-hand side. 
Items vary, consisting of from two to eight shapes, and the number 
of shapes defines the class of the item. Subjects are instructed to 
locate in the intersecting configuration the one area in which all 
shapes from the right-hand side overlap. The FIT score corresponds 
to the highest item class that the subject passes reliably (i.e., 75% 
correct), given similarly reliable passing on all lower classes. The score 
thus reflects the maximal number of shapes the subject can simulta- 
neously "keep in mind." 

Analysis of FIT data from several studies yields reliability estimates 
in the mid .80s to the low .90s (De Avila, Havassy, & Pascual-Leone, 
1976; Johnson, 1982; Pascual-Leone & Burtis, 1975). The test cor- 
relates with chronological age, mental age, and other measures of 
mental-attentional capacity (De Avila et al., 1976; Johnson, 1982; 
Parkinson, 1975); it has been found to predict level of scientific 
reasoning (Niaz & Lawson, 1985) and performance on Piagetian tasks 
(de Ribanpierre & Pascual-Leone, 1979; Parkinson, 1975). The FIT 
is relatively insensitive to social class differences (De Avila et al., 
1976; de Ribanpierre & Pascual-Leone, 1979; Miller, 1980; Miller et 
al., 1989; Pascual-Leone & Ijaz, 1989). Although the FIT shares 
neither content nor method variance with the metaphor task, I 

propose that performance level on both tasks is constrained by the 
mental-attentional capacity of the child. 

Measurement o f  Oral Language Proficiency 

One measure of language proficiency used was the Oral language 
subscale of the Woodcock Language Proficiency Battery (Woodcock, 
1980, 1981); English and Spanish versions were used. The Oral 
Language subscale consists of three subtests to which the child re- 
sponds orally: picture vocabulary, antonyms/synonyms, and verbal 
analogies. The subscale measures "vocabulary comprehension, con- 
ceptualization, and expression (i.e., the ability to understand the 
meaning of words, to conceptualize the relationships of words, and 
to define words)" (Hessler, 1982, p. 98). The test yields a summary 
score for the subscale (called the oral duster score by Woodcock; 
henceforth referred to in this study as the Woodcock summary score) 
and a standard score (based on a mean of 100 and a standard deviation 
of 15; henceforth referred to as the Woodcock standard score). The 
Woodcock summary score retains age variance; the Woodcock stand- 
ard score does not. Language-group differences are expected to be 
maximized on the standard score, and thus this score was used to 
characterize groups in terms of proficiency level. The summary score 
was used in correlational analyses, in which the additional develop- 
mental variance was of interest. 

A second language proficiency measure was a story-retelling task 
taken from the Language Assessment Scales (LAS; De Avila & 
Duncan, 1983). Children listened to a short tape-recorded story and 
then were asked to retell the story orally in their own words; through- 
out, the children looked at cartoon pictures illustrating the story. In 
retelling the story, the child transforms it into his or her own words 
and syntactic structures, thus yielding a sample of his or her oral 
production skills in the test language. Different stories were presented 
in English and Spanish. The stories were scored on a 6-point scale 
measuring level of oral-productive proficiency (De Avila & Duncan, 
1983). A score of 0 indicates a nonspeaker, and a score of 5 indicates 
a proficient speaker. Scoring criteria focus on vocabulary and syntac- 
tic complexity; the criteria are adjusted for age. A Spanish-English- 
speaking scorer and an English-speaking scorer achieved an interrater 
reliability of 90% on a sample of English stories before individually 
scoring stories in the appropriate language. 

In addition, the classroom teachers used the Observation Form 
from the LAS (De Avila & Duncan, 1983) to rate the English 
proficiency of the Spanish-English-speaking students. Seven-point 
scales ( -3  to +3) were used to rate proficiency in 10 areas: ability to 
communicate in English in five different situations (e.g., explaining 
how to play a game) and skill in pronunciation, comprehension, 
vocabulary, syntax, and general communicative competence. The 10 
ratings were averaged to obtain an overall score. The story-retelling 
and teacher-rating measures are expected to provide fairly pure 
estimates of fluency in English. By contrast, the Woodcock scores 
may confound somewhat oral proficiency and general knowledge. 

Measurement o f  Metaphor Interpretation 

Metaphor task. The main dependent variable was score on a 
metaphor interpretation task. Children were asked to interpret orally 
in English each of 11 ambiguous metaphors. Data are reported on 6 
of the metaphors that have been used in previous research; the 
additional metaphors were practice or filler items. The metaphor 
items were constructed by combining, in a " was a " 
sentence frame, each of two topics (my sister and my shirt) with each 
of three vehicles (mirror, rock, and butterfly), to form metaphors such 
as "My sister was a mirror" and "My shirt was a rock." 
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Subjects were first asked to define the nouns used in the metaphors. 
All the children were familiar with the terms and their meanings. 
Such a technique guarantees that children know the lexical items and 
their referents, which is necessary for interpretation of the metaphors. 
However, the technique of asking the children to define the terms 
leaves language proficiency free to play a role in the construction 
(e.g., through linguistic association) and the expression of the child's 
interpretation. It is mainly in the expression of the metaphoric 
meaning (i.e., the need to convey the interpretation verbally through 
use of appropriate lexical terms and grammatical structure) that other 
researchers have proposed that linguistic ability might have an effect. 
After requesting the definitions, the tester read each metaphor item 
aloud and asked the subject to give a possible meaning. Subjects 
sometimes gave more than one meaning for an item; in this ease, 
they received credit for their highest level spontaneous response. The 
interviews were tape-recorded for later transcription, and the tran- 
scripts were used in coding the interpretations. No identifying or 
other information on the subjects appeared on the transcripts; thus, 
the coding was done without regard to the subjects' age and language 
group. 

Coding of metaphor interpretations. Subjects' metaphor interpre- 
tations were coded in terms of vehicle facets and mapping operators, 
according to a previously validated procedure (Johnson et al., 1989; 
Johnson & Pascual-Leone, 1989). As mentioned previously, facets 
are semantic aspects of the vehicle's referent (e.g., "physical hardness" 
for rock), and mapping operators are kinds of mental transformations 
the subject may apply to these facets to generate interpretations. The 
code yields five categories or levels of metaphoric mapping; these are 
described in detail by Johnson and Pascual-Leone (1989). I give brief 
descriptions of the categories in the following paragraphs, using as 
examples responses to the item "My shirt was a rock." 

The lowest level category contains inappropriate responses. These 
are interpretations that do not make a mapping from vehicle to topic 
(e.g., "Maybe the shirt laid over a rock") or that violate the semantics 
of the topic (e.g., "It would mean it was a rock carved out like a 
shirt"), The next category (which I call identity) corresponds to a low- 
level metaphoric mapping. In this case the facet selected from the 
vehicle is mapped onto the topic without any change of meaning 
(e.g., "The shirt was hard"). For a response to be scored as an identity, 
the mapped facet(s) must potentially be compatible with the seman- 
tics of the topic. 

The analogy category is an intermediate level of metaphoric map- 
ping. In this case the selected vehicle facets undergo a change in sense 
as they apply from vehicle to topic. This change represents an 
accommodation of the vehicle facets to the semantics of the topic, as 
in "My shirt might be stiff." In this response the vehicle facet (i.e., 
"physical hardness") has been "softened" a bit, so that it is more 
applicable to a shirt. In an analogy mapping, the vehicle facet and 
the (semantically different) topic facet it maps are subsumed by a 
higher level, generic facet; for this example, the generic facet would 
be a tendency not to yield. 

The predicate category involves an elaboration of the mapped 
facet(s) by means of a concept or an instantiation that is relevant to 
the topic but not to the vehicle. A fn'st level of predication (the 
experiential predicate) involves description of a topic-relevant in- 
stance; for example, "The shirt might have went stiff if you left it 
outside when it was wet in the winter." In this response the subject 
relates a topic-relevant example of how a shirt could come to have 
the mapped facet. Such a response is cued by the generic facet (e.g., 
tendency not to yield), but it moves beyond simple description of this 
generic facet (i.e., beyond the analogy level) to describe a situation 
fairly unique to the domain of shirts. 

The conceptual predicate category corresponds to a higher level of 
predication. At this level the elaboration is made in terms of a topic- 
relevant concept, that is, in terms of a type of the topic as in "The 

shirt was starchy." "Starchy" is a concept that is properly based on 
the generic facet, but the response moves beyond the shared generic 
facet to describe a type of shirt that could possess that facet. 

These five levels represent progressive accommodations of the 
vehicle facets to the semantics of the topic. They also reflect an order 
of increasing mental demand. Johnson and Pascual-Leone (1989) 
presented task analyses of the mental capacity demands of construct- 
ing interpretations at each of the levels. They also presented data that 
agree with developmental predictions derived from the results of the 
task analyses. In a sample of monofingual English speakers (children 
6 through 12 years of age and adults; N = 186), Johnson and Pascual- 
Leone (1989) found that not until 7-8 years of age did children 
reliably produce interpretations that were at least identities, not until 
9-10 years of age did they reliably produce responses that were at 
least analogies, and not until 11-12 years of age did they reliably 
produce predicates. A reliable level of responding was considered to 
be at least 50% of interpretations. Adults reliably responded at the 
conceptual predicate level. 

Interrater agreement on metaphor coding was 86% for a random 
sample of transcripts. Quantitative scores were assigned to the coded 
interpretations: a score of 1 for inappropriate responses, 2 for identi- 
ties, 3 for analogies, 4 for experiential predicates, and 5 for conceptual 
predicates. These quantitative scores have been validated in previous 
research in which metaphor score was found to increase with age 
cohort in a predictable manner and to correlate highly with age, 
mental age, and measures of mental capacity (Johnson et al., 1989; 
Johnson & Pascual-Leone, 1989). Test-retest reliability for a group 
of 7 to 12 year olds was .81 (.62 with age partialed out; Johnson, 
1989). 

Procedure 

The children were first tested in class groups with the FIT. For the 
Spanish-English-speaking children and their English-speaking class- 
mates, FIT instructions were given in English and Spanish. Instruc- 
tions were given only in English to the English-speaking subjects from 
the fourth school. The selected subjects were tested individually in 
English with the metaphor task and the Woodcock and story,reteUing 
measures of oral language proficiency. Two to 3 weeks later the 
Spanish-English-speaking subjects were tested further with the Span- 
ish language-proficiency measures. 

Results and Discussion 

Full English-Speaking and 
Spanish-English-Speaking Samples 

Results are examined first for the full English-speaking and  
Spanish-English.speaking samples. In  a later section, results 
are presented for subsamples part i t ioned according to socio- 
economic  status and  length of  residence in  Canada.  In  the 
analyses that follow, all nonreported Fs had associated ps > 
.05. All multiple comparisons, carried out after analyses of 
variance were performed, were conducted with Tukey's Stu- 
dentized range (honestly significant difference; HSD) test. 

Subject variables: Oral-language proficiency and mental 
capacity. Performances on  the various language proficiency 
measures were examined  first to check for the expected group 
differences in  English proficiency. Monoling, ual  English chil- 
dren ( M  = 102, SD ffi 10.1) scored higher than  did the 
Spanish-English-speaking children ( M  = 84.7, SD = 13.5) on  
the English Woodcock standard score, F ( I ,  114) = 63.97, p 
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< .001, MSe = 145.27. There was no effect of age group on 
this score, F < 1. English-speaking children (M = 4.5, SD = 
0.57) scored better than did Spanish-English-speaking chil- 
dren (M = 3.5, SD = 0.97) on the English LAS story-retelling 
task, F(I, 114) = 50.82, p < .001, MSe = 0.59. There was also 
a main effect for age group on this score, F(2, 114) = 4.36, p 
< .02, with 7 to 8 year olds (M = 3.7) scoring reliably (p < 
.05) lower than 11 to 12 year olds (M = 4.2); 9 to 10 year 
olds (M = 4.0) did not differ from the other two age groups. 
There were no interaction effects for the abovementioned 
language measure, ps > .20. The teachers of the Spanish- 
English-speaking children had rated the children's English 
proficiency on a scale ranging from - 3  to +3. There was no 
age effect for this rating, p > .20; mean rating for the sample 
was 0.98 (SD = 1.61). 

For the mental capacity score, FIT, there was an effect for 
age, F(2, 114) = 75.77, p < .001, MS~ = 0.55, but there were 
no language or interaction effects, Fs < 1..The mean FIT 
scores were 3.0 (SD = 0.88), 4.3 (SD = 0.72), and 5.0 (SD = 
0.57) for the age groups 7-8 years, 9-10 years, and 11-12 
years, respectively. Thus, as expected, the English-speaking 
and Spanish-English-speaking samples differed on oral lan- 
guage proficiency in English but not on mental capacity, 
measured nonverbally. 

Dependent variable: Metaphor comprehension. If linguis- 
tic ability does not play a major role in determining level of 
metaphor interpretation, then the relationship between age 
group and metaphor performance should be the same for 
both samples, and the magnitude of any language group effect 
should be small relative to the effect for age group. To test 
these hypotheses, a 3 (age) x 2 (language group) x 2 (topic) 
× 3 (vehicle) analysis, with repeated measures on topic and 
vehicle, was performed on the quantified metaphor score. In 
this analysis topic refers to the two topics (sister and shirt), 
and vehicle refers to the three vehicles (rock, mirror, and 
butterfly). These task factors were included because previous 
research has shown item differences in level of interpretation 
(Johnson & Pascual-Leone, 1989). 

Analysis of between-groups variance yielded main effects 
for age, F(2, 114) = 82.44, p < .001, MS~ = 2.29, and language 
group, F(I, 114) = 9.47, p < .001. Performance of each age 
group differed reliably (p < .05) from that of each other age 
group; the metaphor means for age groups 7-8 years, 9-10 
years, and 11-12 years, respectively, were 1.62 (SD -- 0.64), 
2.79 (SD = 0.73), and 3.36 (SD -- 0.52). English-speaking 
subjects (M ffi 2.76, SD = 0.99) performed better than did 
Spanish-English-speaking subjects (M = 2.42, SD = 0.91). Of 
particular interest was the percentage of variance accounted 
for by each of these effects (eta squared). Age group accounted 
for 57% of the between-groups variation in metaphor inter- 
pretation; by contrast, language group accounted for only 3%. 

Analysis of within-groups variance yielded a main effect for 
vehicle, F(2, 228) = 31.70, p < .001, MSc = 0.95, and 
interactions for Age × Topic, F(2, 114) -- 3.43, p < .05, MSe 
= 0.96, and Age × Language Group x Topic, F(2, 114) = 
4.47, p < .05. Performance was best on items with the rock 
vehicle (an effect also found in previous research; Johnson & 
Pascual-Leone, 1989). Consistent with earlier findings (John- 
son & Pascual-Leone, 1989), for the Spanish-English-speaking 

sample only, the youngest children performed better with 
shirt-topic items than with sister-topic items; this effect was 
reversed for the older age groups. Analysis of simple effects 
showed that Spanish-English-speaking subjects (M = 2.29, 
SD = 0.76) performed less well than English-speaking subjects 
(M = 2.76, SD = 1.04) on shirt.topic items only, F(1, 114) = 
15.52, p < .001, MSe = 0.43; the two groups performed at the 
same level on sister-topic items, p > .10. There was no Age x 
Language Group interaction for the shirt items, p > .20, 
indicating that the language effect was consistent across ages. 
On shirt items, the percentage of variance explained by lan- 
guage group (6%) remained small compared with that ex- 
plained by age group (46 % ). 

The relationships between metaphor and measures of ca- 
pacity and linguistic proficiency in English were further ex- 
amined in correlational analyses. Correlations based on all 
120 subjects indicated a strong relationship between level of 
metaphor interpretation and each of the subject measures that 
contained developmental variance. These correlations are. 74, 
.63, and .64 for level of metaphor with chronological age, 
FIT, and English Woodcock summary score, respectively (p 
< .01). The correlation with Woodcock standard score (r = 
• 15) did not differ significantly from zero, and the correlation 
with the English LAS story-retelling task was moderate (r = 
.34, p < .01). Given the nature of the Woodcock measure, 
the Woodcock summary score is likely to reflect variance due 
to mental capacity and general knowledge, as well as linguistic 
proficiency. This inference can be evaluated statistically. The 
nonverbal mental capacity measure (FIT) shares neither con- 
tent nor method variance with the metaphor measure, and in 
terms of its underlying semantics the FIT is a purer measure 
than the Woodcock summary score. When mental capacity 
score was partialed out, the correlation between the Wood- 
cock summary score and the metaphor score was reduced to 
.45 (p < .01); both capacity and language-relevant knowledge 
appear to contribute to metaphor interpretation. 

Similar correlational patterns were revealed when the Eng- 
lish-speaking and Spanish-English-speaking samples were ex- 
m i n e d  separately (n = 60 each). Correlations between the 
metaphor score and (a) age, (b) the FIT score, and (c) the 
English Woodcock summary score were .74, .56, and .67, 
respectively, for the monolingual English sample and .78, .72, 
and .62, respectively, for the Spanish-English-speaking sample 
(all ps < .01). When FIT score was partialed out, the correla- 
tion between the Woodcock summary score and the metaphor 
score was .50 (p < .01) for the English-speaking sample and 
.32 (p < .05) for the Spanish-English-speaking sample. Met- 
aphor correlated with the English LAS story retelling task 
only for the Spanish-English-speaking sample (r = •39, p < 
.01). 

The results suggest that linguistic factors do play a role in 
metaphor interpretation: There was a main effect for language 
group in the analysis of variance, and the story-retelling 
measure of language proficiency correlated moderately with 
the metaphor measure. Results further suggest, however, that 
the role of language proficiency is secondary to that played 
by more purely developmental factors: The language-group 
effect was restricted to shirt-topic items; the size of the age- 
group effect was much larger than that of language group, 
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and the subject measures retaining developmental variance 
correlated more highly with metaphor than did those from 
which developmental variance was removed, that is, (a) the 
Woodcock standard score 0a) and the Woodcock summary 
score with FIT score partialed out. Problematic, however, is 
that, in comparisons of the English-speaking and Spanish- 
English-speaking samples, language group is confounded with 
socioeconomic group: The English-speaking subjects came 
from both working-class and middle-class areas, whereas the 
Spanish-Enghsh-spealdng subjects came only from working- 
class areas. To eliminate this confounding and to examine 
possible effects of proficiency differences within the Spanish- 
English-speaking sample, further analyses were conducted on 
appropriately partitioned subsamples. 

English-Speaking and 
Spanish-English-Speaking Subsamples 

Subject variables: Oral-language proficiency and mental 
capacity. In forming the English-speaking subsamples, chil- 
dren who were schoolmates of the Spanish-English-speaking 
subjects were assigned to the working-class group; those at- 
tending the school in the middle-class neighborhood were 
assigned to the middle-class group. Five children had been 
tested at the middle-class school who had not been selected 
for the original English-speaking sample. These children were 
now included to increase the size of the middie-class subsam- 
pie. The middie-class English-speaking subsample contained 
31 children (n = 10, n -- 10, and n = 11 in age groups 7-8 
years, 9-10 years, and 11-12 years, respectively); the working- 
class English-speaking subsample contained 34 children (n = 
11, n ffi 14, and n = 9 in age groups 7-8 years, 9-10 years, 
and 1 1 - 1 2  years, respectively). 

Data relevant to socioeconomic status had not been col- 
lected on the individual children. However, results of a Ca- 
nadian census (Statistics Canada, 1988) provided data on 
income levels for the year in which the study was conducted. 
These data allow for a characterization of the subsamples as 
groups but not of the individuals within the subsamples. Data 
on average family income were examined for the census tracts 
(i.e., homogeneous neighborhoods) in which each of the four 
schools was located. Weighting the income measure by the 
number of subjects from the particular census tract, average 
family income can be estimated as $33,600 for the working- 
class subsample and $62,800 for the middle-class subsample. 
For the same year, average family income for large population 
centers in Ontario was $44,700. Census data were also avail- 
able for educational levels. For the census tracts being char- 
acterized in this study as working class, 26% of the population 
over 14 years of age had less than a ninth-grade education, 
whereas 10% had some university education; for the census 
tract being characterized as middle class in this study, these 
percentages were 4% and 44%, respectively. 

The research literature suggests that working-class children 
often score less well than middle-class children on measures 
of decontextualized language use. Consistent with this finding. 
a 3 (age) x 2 (socioeconomic status, SES) analysis of variance 
on the Woodcock standard score yielded a main effect for 

SES group in the English-speaking sample, f(1, 59) = 14.96, 
p < .001, MSe = 84.55 (see Table 1 for means). SES group 
accounted for 18% of the variance (a finding identical to 
Globerson's, 1983). Consistent with previous findings for 
conversational language measures (Dickinson & Snow, 1987; 
Wells, 1981) was the absence of an SES effect for the LAS 
story-retelling task, F < 1 (see Table 1). 

Within the Spanish-English-speaking sample, there were 
children who were recent immigrants to Canada, as well as 
children who were long-term residents or who had been born 
in Canada. It was expected that proficiency level in English 
would be related to length of residence (cf. Cummins, 1981). 
Children who had resided in Canada 3 years or less were 
assigned to a recent-immigrant subsample (n = 8, n = 6, and 
n = 7 in age groups 7-8 years, 9-10 years, and 11-12 years, 
respectively); those who had been in Canada at least 5 years 
were assigned to a long-term resident subsample (n = 12, n = 
14, and nffi 13, for the three age groups, respectively). Sample 
size in the recent-immigrant group is small, and nonsignifi- 
cant results associated with this subsample should be inter- 
preted with caution. 

I conducted 3 (age) x 2 (residency group) analyses of 
variances on the language measures that had been adminis- 
tered only to the Spanish-English-speaking subjects. As ex- 
pected, teacher rating of English proficiency was higher for 
those Spanish-English-speaking children who had resided in 
Canada at least 5 years, F(1, 54) = 16.85, p < .01, MSe = 
2.00. By contrast, recent immigrants performed better than 
long-term residents on the Spanish Woodcock standard score, 
F(I, 54) = 13.04, p < .001, MSe = 179.59, and on the LAS 
story retelling task in Spanish, F(I, 54) = 5.94, p < .05, 
MSe ffi 0.53. Relevant means appear in Table 1. 

Differences across the four subsarnples were tested with 3 
(age) x 4 (group) analyses of variance, followed by Tukey 
multiple comparisons (p < .05); means appear in Table 1. 
Age effects were consistent with those reported above for the 
full-sample analyses; there were no interaction effects (all Fs 
< 1). The mean English Woodcock standard score of each 
subsample differed from the means of each other subsample, 
F(3, 113) = 45.36, p < .001, MSe = 106.75. On the English 
LAS story-retelling task, each English-speaking subsample 
performed better than the Spanish-English-speaking subsam- 
pies, F(3, 113) = 24.39, p < .001, MSe = 0.53, and within the 
Spanish-English-speaking group, long-term residents per- 
formed better than recent immigrants. There were no subs,am- 
ple differences, however, on age and or on the mental capacity 
measure (all Fs < 1). Thus, the subsamples differed on lan- 
guage-relevant variables but not on developmental capacity. 

Dependent variable: Metaphor comprehension. I had pre- 
dicted that the same developmental pattern of metaphor 
interpretation would be found across subsamples. Figure 1 
shows the relation between age and mean metaphor score for 
each subsample. The curves appear to be parallel, and for all 
subsamples older children perform better than younger chil- 
dren. This pattern is consistent with the hypothesis that some 
general developmental factor constrains metaphor compre- 
hension across gJ~oups. 

I used a series of 3 (age) x 2 (group) x 2 (topic) x 3 (vehicle) 
analyses of variance to evaluate predictions for pairs of sub- 
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Table 1 
Mean Subject Variable Scores by Age Group for English-Speaking 
and Spanish-English-Speaking Subsamples 

English speaking Spanish-English speaking 

Middle Working Long-term Recent 
Subject variable/ class class residents immigrants 

age M SD M SD M SD M SD 

Chronological age 
7-8 years 7.7 4.0 7.7 4.1 7.6 4.4 8.0 4.4 
9-10 years 9.7 2.8 9.8 4.5 9.9 5.0 9.8 6.0 
11-12 years H.6 3.3 11.8 4.7 11.6 4.3 11.7 4.4 

Mental capacity (FIT) 
7-8 years 3.1 0.7 3.1 0.8 2.9 0.9 2.9 1.1 
9-10 years 4.8 0.7 4.3 0.8 4.2 0.8 4.4 0.6 
11-12 years 5.0 0.5 4.9 0.5 5.0 0.7 5.1 0.7 

English Woodcock standard score 
7-8 years 108.0 6.1 102.4  12 .5  91.2 11.2 76.8 10.0 
9-10 years 104.0 6.7 98.4 6.6 88.4 11.8 71.0 17.6 
ll-12years 108.9 11.3 93.1 6.4 91.6 10.2 74.0 7.9 

English LAS story-retelling task 
7-8 years 4.5 0.5 4.3 0.6 3.3 1.2 2.7 0.9 
9-10 years 4.3 0.5 4.5 0.5 4.0 0.9 3.0 0.9 
11-12 years 4.8 0.4 4.7 0.7 3.9 0.6 3.3 0.8 

Teacher rating (English) 
7-8 years . . . .  1.3 1.2 -0.3 1.8 
9-10 years . . . .  1.2 1.4 0.4 1.9 
11-12 years . . . .  2.2 0.8 -0.1 1.6 

Spanish Woodcock standard score 
7-8 yeats . . . .  75.2 13.6 85.1 12.0 
9-10 years . . . .  77.1 14.8 89.8 11.5 
11-12 years . . . .  71.0 12.1 87.9 15.4 

Spanish LAS story-retelling task 
7-8 years . . . .  3.3 0.9 3.5 0.5 
9-10 years . . . .  3.6 0.6 4.2 0.8 
11-12 years . . . .  3.4 0.8 4.1 0.7 

Note. FIT -- Figural Intersections Test; LAS -- Language Assessment Scales. English Woodcock 
standard scores were obtained from the oral language subscale of the Woodcock Language Proficiency 
Battery, English form, and Spanish Woodcock standard scores were obtained from the oral language 
subscale of the Woodcock Language Proficiency Battery, Spanish form. The story retelling task is from 
the Language Assessment Scales. The teacher rating is the teachers' rating obtained on the observation 
form of the Language Assessment Scales. 

samples. I had predicted that for each comparison, group 
effects would be small in relation to age effects. Analysis of  
metaphor performance in the two English-speaking subsam- 
pies yielded main effects for age, F(2, 59) = 33.71, p < .001, 
MSe = 2.74; SES, F(1, 59) = 7.38, p < .01; and vehicle, F(2, 
118) -- 18.51, p < .001, MS, = 1.19; plus a Topic × SES 
interaction, F(2, 59) = 4.33, p < .05, MSe = 0.90. Tukey HSD 
tests indicated that each age group differed from each other 
age group (p  < .05). Children from the middle-class group 
(M = 3.07) performed better than those from the working- 
class group ( M  = 2.56). As before, performance was best on 
items with the rock vehicle. Analysis of  simple effects revealed 
that the SES effect was confined to items with the sister topic, 
F(I ,  59) = 11.38, p < .01, MS~ = 0.61 ( M  = 2.5, SD -- 1.1, 
for the working-class subsample and M = 3.2, SD = 1.0, for 
the middle-class subsample). Of main interest is the relative 
size of  the between-groups effects. For  overall metaphor score, 
age group accounted for 50% of  the between-groups variation, 
whereas SES group accounted for 5% of  the variance. For  
sister-topic items, age group accounted for 42% of  the vari- 
ance, and SES accounted for 9% of  the variance. 

The effects of  English-language exposure within the Span- 
ish-English-speaking sample were examined by comparing 
recent immigrants with long-term residents. There were no 
main or interaction effects involving length of  residence (all 
ps > .20); there was an effect for age, F(2, 54) ffi 44.72, p < 
.001, MSc ffi 1.91. Age group accounted for 62% of  the 
between-groups variation. Again, each age group differed from 
the others ( p  < .05). Within-groups effects were consistent 
with those reported for the full-sample analysis. 

Cross-language comparisons are best made between the 
Spanish-English-speaking subsamples and their English- 
speaking schoolmates; such analyses separate language group 
and SES group. When the group factor was English-speaking 
working-class versus Spanish-English-speaking long-term res- 
idents, effects occurred only for age, F(2, 67) ffi 46.84, p < 
.001, MSc = 2.43, and vehicle, F(2, 134) -- 18.63, p < .001, 
MS~ ffi 0.99; there were no effects for language group (all ps 
> .05). Age group accounted for 58% of  the between-groups 
variation. 

When the group factor was English-speaking working-class 
versus Spanish-English-speaking recent immigrants, there 
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Figure 1. Mean metaphor score as a function of age and subsample. 
(Eng. MC = English-speaking middle class; Eng. WC = English- 
speaking working-class; Span.-Eng. LT = Spanish-English-speaking 
long-term residents of Canada [5 years or more]; Span.-Eng. RI ffi 
Spanish-English-speaking recent immigrants to Canada [3 years or 
tess].) 

were again effects for age, F(2, 49) = 35.19, p < .001, MSe = 
2.32, and vehicle, F(2, 98) = 12.11, p < .001, MSe = 1.16. 
There was also a Language Group x Topic interaction, F(I,  
49) = 8.20, p < .01, MSe = 0.80. Analysis of  simple effects 
showed that English-speaking subjects performed higher than 
Spanish-English-speaking subjects on shirt-topic items only, 
/7(1, 49) - 6.88, p < .05, MS~ = 0.43. Age group accounted 
for 58% of the variation in overall metaphor score, and 
language group accounted for 1%; for shirt items, age ac- 
counted for 47%, whereas language group accounted for 6%. 

Thus, subsample analyses yielded results similar to those 
found in the full-sample analysis. Group factors (i.e., language 
and SES) played a secondary role to that of  age in explaining 
variation in metaphor interpretation, and group effects were 
confined to only some metaphor items. Age group accounted 
for an average of  57% of  the variation in metaphor interpre- 
tation (averaged across the subsample analyses reported in 
this article). By contrast, group factors explained a maximum 
of  6%-9%. 

It is interesting to note that effect-size patterns for metaphor 
and FIT (i.e., mental capacity measured nonverbally) were 
highly similar. Averaged across the subsample comparisons 
reported in this article, age group accounted for 55% of the 
variation in FIT score, whereas language group and SES 
group, combined, accounted for less than 1%. These FIT 
effects are somewhat the result of  the study design because 
the subjects were selected to have age-appropriate FIT scores; 
however, there was no selection on metaphor score. By con- 
trast, the Woodcock summary score measure of  language 
proficiency yielded a somewhat different pattern of  effect 
sizes. Averaged across the subsample comparisons, age group 
explained 45% of the variation in the English Woodcock 
summary score, whereas language group and SES group, 

combined, explained 19%. I examine sources of variance 
within subsamples next. 

Tables 2 and 3 contain across-age correlations for the four 
subsamples. Again, metaphor score is most highly correlated 
with the developmental measures. Variance due primarily to 
developmental differences in linguistic skill and language- 
related knowledge is best reflected in the correlation between 
metaphor score and the English Woodcock summary score, 
after mental-capacity score has been partialed out. These 
partial correlations are .21 (p > .05) and .60 (p < .01) for the 
English-speaking middle-class and working-class subsamples, 
respectively (the corresponding zero-order correlations are.55 
and .71); the partial correlations are .46 (p < .01) and .01 for 
the Spanish-English-speaking long-term residents and recent 
immigrants, respectively (corresponding zero-order correla- 
tions are .72 and .51). In the recent-immigrant subsample, 
Spanish proficiency scores correlated more highly with met- 
aphor than did English proficiency scores. Such patterns of  
cross-language relations are generally taken as evidence that 
the task performance is controlled more by general cognitive 
factors (e.g., mental capacity or a store of  conceptual knowl- 
edge that is detached from lexical labels) than by language- 
specific factors (e.g., Cummins, 1984; Grosjean, 1982; Hak- 
uta, 1986; Johnson, 1989, 1991). 

Conc lus ion  

What do the results suggest with regard to the relative roles 
of  linguistic ability, knowledge base, and mental capacity in 
determining developmental level of  metaphor interpretation? 
One conclusion is that all three factors are relevant, although 
not in equal degree. The design of  the study allowed compar- 
ison of  the effect of  language proficiency with that of  general 
cognitive--developmental factors, such as mental capacity and 
knowledge repertoire. The developmental curves of  metaphor 
performance for the four subsamples were parallel (see Figure 
1), which suggests some developmental factor that is inde- 
pendent of  sample-based differences in language proficiency 
or general knowledge. This factor could be a mental-atten- 
tional capacity that grows with age in childhood and con- 
strains the complexity level of  interpretations that the child 

Table 2 

Correlation Matrix for the English-Speaking Middle-Class 
and Working-Class Subsamples 

Variable 1 2 3 4 5 6 

1. Metaphor task - -  .73** .64** .55** -.14 .20 
2. Age .71"* - -  .74** .83** -.04 .28 
3. FIT .50"* .70** - -  .68** .06 .13 
4. Engsum .71"* .72** .55** - -  .52** .27 
5. Eng std -.04 -.39* -.20 .33 - -  .lO 
6. Eng story .13 .26 .16 .51"* .36* - -  

Note. FIT -- Figural Intersections Test; Eng = English measure; 
sum = summary score from the Oral Language subscale of the 
Woodcock Language Proficiency Battery; std = standard score from 
the Oral Language subscale of the Woodcock Language Proficiency 
Battery; story = story-retelling task from the Language Assessment 
Scales. Correlations for middle-class subsample (n = 3 l) are presented 
above the main diagonal, and correlations for working-class subsam- 
pie (n = 34) are presented below the main diagonal. 
*p < .05. **p < .01. 
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Table 3 
Correlation Matrix for the Spanish-English-Spealdng Long-Term Resident and Recent-Immigrant Subsamples 

Variable 1 2 3 4 5 6 7 8 9 10 

1. Metaphor task - -  .77** .69** .72** .16 .43** .58** -.03 .15 .42** 
2. Age .83** - -  .72** .78** -.04 .36* .62** -.21 -.01 .25 
3. FIT .80** .74** - -  .71"* .18 .44** .55** -.02 .07 .26 
4. Eng sum .51" .63** .63** - -  .58** .51"* .79** .22 .17 .55** 
5. Eng std .21 -.21 .01 .61"* - -  .30 .48** .61"* .26 .57** 
6. Eng story .34 .26 .31 .62** .50* - -  .31 .09 .19 .48** 
7. Span sum .64** .72** .54* .38 -.25 -.02 - -  .63** .34* .42** 
8. Span std .07 .03 .02 -.07 - .  11 -.26 .70** - -  .44** .28 
9. Span story .52* .42 .39 .04 -.33 -.26 .63** .47* - -  .21 

10. Teach rtg -.06 -.04 .09 .51" .68** .55* -.20 -.25 -.08 - -  

Note. FIT --- Figural Intersections Test; Eng = English measure; Span = Spanish measure; sum = summary score from the Oral Language 
subscale of the Woodcock Language Proficiency Battery; std = standard score from the Oral Language subscale of the Woodcock Language 
Proficiency Battery; story = story-retelling task from the Lanugage Assessment Scales. Teach rtg = teachers' rating on the Observation Form 
of the Language Assessment Scales. Correlations for long-term resident subsample (resident 5 years or more; n = 39) are presented above the 
main diagonal, and correlations for recent-immigrant subsample (resident 3 years or less; n = 21) are presented below the main diagonal. 
*p < .05. **p < .01. 

can construct. Elsewhere (Johnson et al., 1989; Johnson & 
Pascual-Leone, 1989) I presented empirical evidence in sup- 
port of  this hypothesis, and, in the present study, the high 
correlations between metaphor and a nonverbal measure of  
mental capacity are consistent with this interpretation. 

Because the within-age samples were equal in measured 
mental capacity, sample differences must be due to differences 
in language proficiency or in general knowledge. With regard 
to language proficiency, results of  the present study indicate 
that an effect on metaphor performance at the group level 
occurs only for some metaphor items; and that even then the 
group effect is of  small magnitude. This result has been 
replicated subsequently with adult subjects. Johnson and Ro- 
sano (1991) found that a sample of  adult English-as-a-second- 
language students (from a variety of  language backgrounds) 
differed from a sample of  native English speakers on measures 
of  language proficiency in English but not on level of  meta- 
phor interpretation or on a nonverbal measure of  analytical 
ability. Language proficiency scores were uncorrelated with 
metaphor score in these adult subjects. 

Although group membership per se appears to explain little 
of the variation in level of  metaphor interpretation, the cor- 
relational data suggest that individual differences in language- 
related knowledge do account for some variance in metaphor 
within certain groups. In the present study, English profi- 
ciency was most related to metaphor score within the English- 
speaking working-class subsample and within the long-term- 
resident Spanish-English subsample (see partial correlations 
with the English Woodcock Summary Score). In the English- 
speaking middle-class group (which obtained the highest 
scores on the Woodcock test) and the recent-immigrant Span- 
ish-English group (which obtained the lowest English Wood- 
cock scores), English proficiency was unrelated to metaphor 
score when mental capacity was partialed out. These results 
suggest that there may be some middle range of  proficiency 
within which knowledge of  language is predictive of  level of  
metaphor interpretation. 

The study has little to say about the role of  domain-specific 
knowledge in metaphor development, as depth of  knowledge 
about the specific topic and vehicle domains were not inde- 

pendently measured. The various topic and vehicle effects 
may stem in part from developmental factors and in part 
from domain-specific learning (see Johnson & Pascual-Leone, 
1989, p. 21). The Age x Topic effect exhibited by the Spanish- 
English-speaking children in the present study has been found 
previously with monolingual English children (Johnson & 
Pascual-Lcone, 1989); sampling differences may account for 
its absence in the present sample of  English-speaking children. 

The study provides differential data on metaphor interpre- 
tation in normally developing children. Results support the 
generalizability of  the proposed developmental model of  met- 
aphor comprehension--and the derived method of  measuring 
complexity level--across types of  subjects. Metaphor score 
appears to increase with age cohort in the same way regardless 
of  social class or language-group membership (see Figure l). 
These differential factors are not unrelated to level of  meta- 
phor interpretation, but they appear to play a secondary role 
to factors associated with normal development (i.e., mental 
capacity and relevant experience). Although a complete the- 
ory of  metaphor comprehension should not ignore linguistic 
variables, the results provide little support for linguistic skill 
as a major predictor of  developmental change in metaphor 
interpretation. 

Metaphor plays an important role in education, commu- 
nication, and the acquisition of  new knowledge (e.g., Halpern, 
Hansen, & Reifer, 1990; Petrie, 1979; Vosniadou, 1987a; 
Vosniadou & Schommer, 1988). Results suggest that differ- 
ential factors (social class and second-language status) should 
not restrict educational uses of  metaphor. In particular, pro- 
ficiency in English appears not to be a barrier to metaphoric 
communication in language minority students. 

The present results concern basic processes in metaphoric 
understanding, that is, the ability to produce interpretations 
at various levels of  metaphoric processing. The metaphoric 
stimuli were deliberately constructed to allow a range of  
interpretations across the various levels. Developmental vari- 
ables are the major predictors of  level of  interpretation with 
decontextualized metaphors, but differential factors might 
play an important role in construction of  interpretations that 
are appropriate to a specific context. Future research should 
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examine the extent to which differential factors relate to 
comprehension of  contextualized metaphors. 
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