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Summary: The effect of age on second-language learning was assessed. The subjects were 240 native speakers of
Korean whose age of arrival (AOA) in the United States ranged from 1-23 years. As AOA increased, foreign accents grew stronger and scores on a grammaticality judgment task (GlT) decreased. Tbe AOA effect on the foreign
accent ratings, but not the AOA effect on the GIT scores, remained significant when variables confounded with
AOA were controlled for.

It is widely believed that a critical period exists for second-language (L2) learning. The critical period is usually ascribed to changes in the structure and/or organization of the brain that
arise from normal maruration [2,8]. The learning of L2 phonology and morpho syntax may differ
however. Some have claimed that a critical period exists for phonology but not synta.."\.Others
have suggested that a critical period for phonology ends sooner than one for morphosyntax.
However, studies that directly compared learning in the two domains have provided divergent
evidence. Oyama [2,4] found that native Italian subjects' age of arrival (AOA) in the United
States was more highly correlated \vith degree of foreign accent than with the scores on a grammaticality judgment test (r = .81 vs. AI). Patkowski [6], on the other hand, observed equally
strong correlations in two linguistic domains (r= -0.76 vs. 0.74).
One aim of this study was to determine if AOA affects the learning of phonology and morphosyntax differently. Another aim was to determine if AOA effects remain significant when
variables typically confounded with AOA are controlled. The subjects were 240 native Korean
(NK) speakers who had arrived in the US between the ages of 1-23 years and had lived there for
an average of 15 years (minimum = 8). The subjects repeated five aurally presented English sentences. Listeners who used a scale ranging from "strong foreign accent" (1) to "no foreign accent" (9) later rated their sentences for overall degree of foreign accent. The NK subjects' knowledge of English morpho syntax was assessed by an unspeeded grammaticality judgment test
(GJT). The 144 sentences, of which half were ungrammatical, were presented both aurally and
orthographically for judgment as "grammatical" or "ungrammatical".

RESULTS
The NK subjects' foreign accents became stronger, and their GJT scores decreased steadily,
as AOA increased (Fig. 1). A linear function accounted for more variance in the foreign accent
ratings than GJT scores (79% vs. 60%, p < .01). The number ofNK subjects who obtained ratings and scores that fell within 2 SDs of the means obtained for 24 native English controls was
determined. Fewer Nl<. subjects met this criterion for "native-like" for the foreign accent ratings

than GJT scores (18 vs. 76, X2(2) = 28.2, p < .01). Both findings support the view that AOA
constrains the learning ofL2 phonology to a greater extent than morphosyntax.
The effects of AOA on the foreign accent ratings and GJT scores might be taken as evidence
for the existence of a critical period for the learning of both morphosyntax and phonology. However, two other tests failed to support this view. First, there was a modest departure from linearity
(i.e., more variance accounted for by a 3rd-order than 1st-order function) in the vicinity of the
supposed end of the critical period for the GJT scores but not the foreign accent ratings. Second,
it has been claimed [2] that significant AOA-L2 performance correlations will be obtained for
subjects who began learning their L2 before, but not after, a critical period. On this view, performance will decline as one nears the end of the critical period, whereas all "post-critical period" learners will be impaired to the same degree. However, significant correlations between
AOA and both the foreign accent ratings and GJT scores were observed for subjects having
AOAs of 13-23 years as well as those having AOAs of 1-12 years (p < .05).
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FIGURE 1. (a) The mean foreign accent ratings obtained for 240 native Korean (filled circles) and 24 native
English controls (unfilled circles): (b) the percentage of correct responses obtained for a 144-item grammaticality judgment test that assessed knowledge of morphosyntax.

A more serious challenge to the critical period hypothesis came from analyses designed to
"unconfound" AOA. The NK subjects were st;:lected according to AOA. As in previous studies
examining large groups of immigrants, AOA was confounded. As AOA increased, the NK subjects' chronological age increased (r = .68), whereas their length of residence in the US (r = 0.42), self-reported use of English (r = -0.56), and years of schooling in the US (r = -0.90) de-

creased. Variations in all four variables might be expected to have the same effect as ADA. For
example, the later the subjects were first exposed to English, the shorter was the period in which
they had lived in the US and used English regularly to communicate.
Given the large sample size (n = 240), it was possible to form matched subgroups of 20 NK
subjects each who varied on one variable but were matched on some other variable. This procedure was used to assess the role of ADA when other variables were controlled, and to examine
the influence of two other variables-language use and years of schooling in the US-independently of ADA. Three "matched subgroup analyses" examined the foreign accent ratings and GJT
scores mentioned previously, as well as two GJT subscores. "Rule based" GJT scores were computed for sentences (e.g., *The man paints his house yesterday) testing the subjects' knowledge
of simple rules with widespread application (e.g., "Add -ed to the verb root to form the past
tense"). "Lexically based" GJT scores were computed for sentences (e.g., *The farmers were
hoping rain) testing aspects of English morphosyntax that required learning characteristics of
particular lexical items. (The example sentence just given would be correct if hoping were
changed to expecting).
The first analysis compared two subgroups that were matched for years of schooling in the
US (mean = 10.5 years for both) but differed in ADA (9.7. vs. 16.6 years, p < .01). The matching
process virtually eliminated between-group differences in years of US residence and language
use. The "earlier" bilinguals were found to pronounce English significantly better than the "later"
bilinguals (p < .01). However, the earlier bilinguals did not receive higher overall, lexically
based, or rule based GJT scores than did the later bilinguals (p > .10). This suggested that ADA
affected the NK subjects' pronunciation of English, but not their knowledge of English morphosyntax.
Next, subgroups matched for ADA (mean = 11.4 years for both) but differing in selfreported use of Kore:m and English (4.1 vs. 2.1, 3.3 vs. 4.5; p < .01) were compared. The
matching process vinually eliminated between-group differences in years of US residence and
schooling. The subjects who used English relatively often were found to have a better pronunciation of English, and to obtain higher lexically based GJT scores, than those who used English
relatively seldom (p < .05). However, neither the overall GJT scores nor the rule based GJT
scores obtained by the two subgroups differed significantly (p > .10). This suggested that amount
of English-language use affected how well the NK subjects pronounced English, and also their
learning of ungeneralizable aspects of English morphosynta."(.
Finally, subgroups matched for ADA (mean = 12.3 for both) but differing in years of US
schooling (15.1 vs. 8.9 years,p < .01) were compared. The matching process virtually eliminated
differences between the subgroups in language use, although the two subgroups differed in years
of residence in the US (p < 0.05). The subjects who had a relatively large amount of US schooling obtained significantly higher rule based GJT scores than those with less US schooling (p <
0.01). However, the t\vo groups did not differ for the other three variables examined (degree of
foreign accent, the overall GJT scores, or the lexically based GJT scores; p > .10). This suggested
that amount of education in English affected the NK subjects' learning of simple morphosyntactic rules with widespread application, but not their pronunciation or learning of ungeneralizable
aspects of English morphosyntax.

DISCUSSION
As expected, age constrained the NK subjects' learning of English phonology to a greater
extent than their learning of English morphosyntax. The overall effect of AOA on performance in
the two domains was more similar than expected. This similarity turned out to be more apparent
than real, however. The AOA effect on degree of foreign accent remained significant when variables typically confounded with AOA were controlled for, whereas the AOA effect on grammaticality judgment test (GJT) scores disappeared. The effect on GJT scores seen here and in
previous studies [2] appear to have been due to variations in English-language use or years of
schooling in the US, not to the passing of a maturationally defined critical period.
The basis for different AOA effects on the learning of phonology and morpho syntax is uncertain. Perhaps it derives from the use of different neural substrates. One might attribute the
AOA effect on L2 pronunciation to a maturationally defined sensitive period for speech learning.
An alternative account is that phonology learning differs from the learning of morphosyntax because it depends on a closed system of phonetic elements that must be used interchangeably, in
some cases, in two languages. One might hypothesize that age effects on L2 phonology learning
results in changes in the nature and/or the extent of how a bilingual's two speech systems interact
[1, 5]. On this view, AOA indexes the state of development ofthe L1 phonetic system, not neural
maturation or the state of cognitive development at the time L2 learning begins.
Additional research is needed to provide a better understanding of age effects. It will be important to determine if a sensitive period exists for the formation of new phonetic categories in an
L2, or on the use of new features or feature weightings. The present study showed that AOA did
not affect morphosynta.'<:scores when confounded variables were controlled for. However, it will
be necessary to determine if AOA can be shown to affect the learning of L2 morphosynta.'<:in a
test assessing subjects' speed as well as accuracy of responding.
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