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THE NATURE OF THE PROBLEM

In spite of what we all learned in our first statistics course, we just
cannot resist attributing causality to correlation. We have to remind
ourselves every time we see two events contiguously linked in time and
space that the most natural explanation for their co-occurrence,
namely, that one causes the other, might simply be false. The
assumption of causality is one of the basic tenets of commonsense logic:
Spring rains lead to flowers, knocking over the juice container results in
spilled liquid, and clicking the power button on a small handheld
instrument causes pictures to appear on the television screen. We all
know, too, that it is counterexamples that compel caution in assuming
the interpretation of causality: Superstition notwithstanding, carrying
or not carrying an umbrella has no causal consequence for local
meteorological conditions.

How are we to discover the correct logical relation between two
events that share patterns of occurrence? The simplest explanation,
that one event causes the other, is often taken at the expense of details
that do not fit easily into the interpretation but are overlooked, set
aside, or discounted. Indeed, it was the final effort to deal with the
inconsistencies in the Ptolemeic description of planetary motion that
led to the overthrow of that explanation, but it took 14 centuries and
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countless attempts to patch up the theory before the basic logic was
rejected. No doubt one of the reasons that Ptolemy’s description
endured as long as it did was that prima facie it seemed to be correct.
To an observer, it does indeed appear as though the earth is the center
of the planetary system. Discovering the correct logical model requires
stepping outside of the domain of the immediately perceptual data and

imagining alternative explanations.that are more subtle, more
inaccessible, more indirect.

The problem of discovering the correct explanation for events that
appear to have a simple observable relation with each other
Permeates the inquiry into the relation between age and the ability to
learn a second language. Observationally, there is a co-occurrence
between two events: The age at which a person starts learning a second
language corresponds in some way to the ultimate success that the
person will attain after years of having used that language. But are
these two events—age and ultimate success—linked causally?
Explanations of causality require stronger evidence than co-occurrence.

The critical period hypothesis is a causal explanation for the
differential success in acquisition of a second language by younger and
older learners. The explanation is causal because the bulk of the
. variance in achievement as a function of age is attributed to

maturational changes in the brain that alter the possibility of
successful acquisition. The controversy in the debate over the status of a
critical period for second language acquisition has less to do with the
documentation of observations than with the interpretation of those
data. Are younger learners generally more suiccessful than older ones
when ultimate proficiency in a second language is assessed? Yes. Do
younger and older learners approach the learning problem differently?
Presumably. Are there neurological differences in the brains of younger
and older learners? Probably. None of these statements, however,
compels the conclusion that there is a critical period for second
language acquisition. Similarly, neither the Ptolemeans nor the
Copernicans disputed the observation that the sun rose in the east and
set in the west; it was their interpretations of those events that were
different. To use the terminology of the statistical test, there may well
be a correlation between age of initial learning and ultimate
achievement, but it does not necessarily follow that age is a causal
factor in that relation. It may turn out that it is, but the data would
need to show convincing evidence for causality.

Our approach to evaluating the argument for a critical period is to
show that age intervenes in the effect that linguistic and cognitive
factors have on success in second language acquisition. Therefore,
correlations between age and success are spurious because the relation is
actually reflecting the effects of these linguistic and cognitive factors.
Statistically, this argument could be demonsirated by partialling age
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out of the equation and then studying the relation between thfese
linguistic and cognitive factors in the absence of age. .If our expl‘ana.tl‘on
is correct, then the partial correlations between linguistic and cognitive
sources of variance and proficiency should remain significant when age
is not included in the equation. Alternatively, if it could be showp that
linguistic or cognitive factors (or social, although we do not dls‘cuss
these) were capable of producing patterns of resultslthat are sometimes
attributed to age differences, then the role of age in explaining tl'\ese
effects would need to be reconsidered. Our approach, however, is to
offer data that challenge the interpretation that the effects are caus.f:d
by age by identifying areas in which eml?irical results contradict
predictions from the critical period hypothesis. ‘

The debate over the critical period hypothesis embodies some of the
most basic questions about second language acquisition, and indeed,
language acquisition in general. These questions Pe;meate. Fhe
foundations of several disciplines, such as linguistics, cognitive
psychology, and neurolinguistics. Is language learning governed by
environmental conditions or by an internal bioprogram? Do languages
reside in independently constructed mental represen.ta.tions or are the;y
mutually available in processing? Is transfer a lggltlmate process in
language learning or an unwanted symptom of the improper separation
of distinct languages? To some extent, the answers to these and_other
fundamental guestions in human language learnmg_ rest I:fa.rtly in jche
role that age plays in acquiring languages. If there is a critical peqod
for second language acquisition, then logically the}'e is also one for first
language acquisition, and the answers to questions about language
processing take a clear direction. One must _‘oe p_rudent, therefore, in
accepting the hypothesis for a critical period in seco.nd language
acquisition. Methodologically, one must begin with the nu}l
hypothesis that no such limitation exists and produce reasons why this
hypothesis should be rejected.

CHARACTERIZING CRITICAL PERIODS

What would constitute evidence for a critical period? Consider the
following three definitions that have been offered:

During select times in the life cycle many structures and functions
become especially susceptible to specific experiences {or to the
absence of those experiences) in a way that alters some future
instantiation of that (or a related) structure or function.

(Bornstein, 1989, p. 179}

Certain environmental events must happen at certain times in the
development of an organism in order for normal development to






