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tence—that is, the language permits null arguments (Lillo-Martin, 1991).
In short, the grammatical properties of ASL are unlike those of English
but are quite familiar to students of other languages of the world. This
body of findings thus suggests that principles of word and sentence struc-
ture are, at least to some degree, common to both signed and spoken lan-
guages and are not inherently connected to the auditory—vocal mode.

Studies of the online processing of ASL by fluent adult signers, of the
representation of ASL in the brain, and of the acquisition of ASL by
native-speaking Deaf children also show many similarities with the princi-
ples of processing, neurological organization, and acquisition of spoken
languages of the world. For example, ASL is acquired on approximately
the same timetable as spoken languages with similar typology. Acquisi-
tion begins with manual babbling appearing at around 10 months or ear-
lier (Petitto & Marentette, 1991); first signs appear at about 1 year of age;
two-sign sentences appear during the second year; and each of these
stages show structural characteristics like those of other languages (Meier
& Newport, 1990; Newport & Meier, 1985). Adult signers process ASL
using the same types of parsing strategies as those used in the processing
of spoken languages (Emmorey, 1991), and, like speakers of auditory—
vocal languages, represent ASL in the left hemisphere of the brain
(Neville, 1995; Poizner, Klima, & Bellugi, 1987).

One highly unusual feature of signing communities is that native users
are so rare; 95% or more of Deaf signers are first exposed to their lan-
guage beyond infancy and sometimes not until late childhood or even
adulthood. This has therefore presented to researchers the opportunity to
study of the effects of age of exposure on the mastery of a primary lan-
guage. A number of such studies have shown that there is a substantial
effect of age on the acquisition of ASL: native and early ASL learners
show much more fluency, consistency, and complexity in the grammatical
structures of the language, and more extensive and rapid processing abili-
ties, than those who have acquired ASL later in life (Emmorey, 1991;
Mayberry & Fischer, 1989; Newport, 1990). These effects persist even
after as much as 50 years of daily use of ASL as a primary language
(Newport, 1990). Together with the work of Lenneberg (1967) and Curtiss
(1977) and also comparable effects of age of exposure on the acquisition
of English as a second language in hearing foreigners (Johnson & New-
port, 1989), these results provide important evidence of a critical, or sensi-
tive, period for the acquisition of language.

All of these findings on ASL suggest that the cognitive abilities sup-
porting language and its acquisition in humans are not restricted or spe-
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cialized to speech but rather permit the development of signed as well as
spoken languages. However, it is important to note that this striking simi-
larity between signed and spoken languages arises predominantly from
studying one sign language. As sign language researchers have begun to
study other sign languages, some new and old questions reappear.

RECENT FINDINGS IN SIGN LANGUAGE
RESEARCH: QUESTIONS ABOUT SIGN
LANGUAGE TYPOLOGY, VARIATION,

AND EMERGENCE

As we have begun to move beyond the study of a single sign language and
examine other sign languages of the world, an unexpected first impression
appears. For those of us accustomed to the sometimes wild differences
among unrelated spoken languages, distinct signed languages look much
less wildly different. Unrelated sign languages are certainly mutually
unintelligible, as has been noted by many investigators, and vary greatly in
their lexicons and basic word orders. But a long dinner among Deaf users
of different sign languages will, after a while, permit surprisingly complex
interchanges in a rapidly developed pidgin, and World Federation of the
Deaf meetings are regularly and successfully conducted in such a pidgin
(T. Supalla & Webb, 1995). Moreover, cross-linguistic research on sign
languages does not yet include any languages that are radically different in
typology from ASL. In short, whereas each sign language looks like some
spoken language of the world, different sign languages thus far look unex-
pectedly like each other. Is this a mistaken impression from too early and
too small a sample of cross-linguistic research? Is it the result of studying
only young languages, which have also been claimed to look surprisingly
like one another in the auditory—vocal mode? Or is it something important
and revealing about the true nature of modality and language? Only fur-
ther research can untangle these questions.

Table 7.3 lists a number of recent lines of research suggesting that there
may be some important differences between signed and spoken languages
that we have not yet fully understood. One of these lines of work concerns
the acquisition of SEE2 (Signing Exact English), a sign system that has
not developed naturally but was devised by adults for educational pur-
poses. Sam Supalla (1986, 1989, 1991) showed that the closed-class mor-
phology of SEE2 is not readily acquired by deaf children, even when this
is the only communicative system to which they are exposed, and even
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TABLE 73
More Recent Findings on Sign Languages: Unanswered Questions

SEE2

Cross-linguistic comparison of signed languages
International Sign as a pidgin

Home sign

Nonlinguistic gesture

Neural mechanisms

when they are exposed to it from relatively early in life. He suggested that
this learning problem arises because SEE2 was devised with a type of
morphology that is entirely commonplace in English and other spoken
languages—consisting of multiple, phonologically different syllables in
sequence—but that is quite unnatural for the visual-gestural mode. This
may not in fact be the only structural problem in SEE2: There are a num-
ber of other linguistic oddities of SEE2 (e.g., not distinguishing phonolog-
ically between open-class [typically strong] and closed-class [typically
weak] elements), which may be unnatural for both spoken and signed lan-
guages. It is therefore possible that many formal problems, not special to
sign languages and their modality, make SEE2 difficult to learn. But S.
Supalla’s work raises the important possibility that there are natural differ-
ences between spoken and signed languages in the types of morphological
and phonological structure that most readily develop.

A second set of findings that accords with S. Supalla’s suggestion are
the early results of cross-linguistic comparisons among sign languages
that have arisen naturally in different parts of the world. Our own analysis
of case marking and verb agreement in 15 different sign languages
(T. Supalla & Webb, 1995; T. Supalla, 1997) shows a number of differ-
ences between these languages in the types of morphological devices they
use. At the same time, however, there are also striking similarities among
the languages, with all using locations and movement through space in
common ways to mark grammatical agreement with subject and object.
Investigators have also noted classifier structures in verbs of motion
in many sign languages. Presumably because of such similarities among
unrelated sign languages, speakers of mutually unintelligible sign lan-
guages are able to develop a signed pidgin (called International Sign)
that retains these morphological structures and that is thus unexpectedly
more complex than spoken pidgins (T. Supalla & Webb, 1995; Webb &
T. Supalla, 1994).
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In short, from what little we know thus far about sign languages of the
world, it is possible that sign languages show more typological similarity
to one another, at least in their morphological structure, than do an equiv-
alent range of spoken languages.! Why might this be true? T. Supalla &
Webb (1995) have suggested several possibilities. One important possibil-
ity is that we have not yet studied enough sign languages, and that the
typological differences we find between spoken Navajo and Chinese also
await us in signed languages that no one has yet analyzed. A second pos-
sibility is that the sign languages studied thus far are all quite young, with
communities of Deaf signers only recently formed by forces such as pub-
lic education. Young languages, spoken as well as signed, have been
argued to share more structural properties with one another than is com-
mon among unrelated languages (Bickerton, 1981; Fischer, 1978). Sign
languages may thus diverge from one another more as they develop longer
histories. A third possibility, however, is that the visual-gestural modality
may produce more uniformity of structure and typology than does the
auditory—vocal modality.

In the auditory—vocal mode, there is a large distance between the non-
linguistic resources from which languages develop and the linguistic sys-
tems that eventually result. This is certainly not absolute: A number of
interesting and important suggestions have been made about perceptual
and motor constraints on spoken language structure. For example, we now
know that the phonetic categories of languages arise from auditory per-
ceptual categories that predate the phonetic contrasts both developmen-
tally and evolutionarily. Nonetheless, compared with gesture, the auditory—
vocal modes seem strikingly arbitrary, even empty. No isolated child has
yet been discovered who has babbled an invented auditory language to her
mother; no hearing participants, brought into the lab and asked to make
sounds to one another, will quickly produce even the beginnings of Russ-
ian or Tagalog. This gap is filled, for well-developed languages, with a
very wide array of relatively arbitrary systems of grammaticization, with
some languages relying predominantly on linear order and others more
heavily utilizing tone or contrasting segments for expressing the same
functions. Infants are remarkable in the auditory—vocal mode for their

IThere is, however, no reason from available evidence to,believe that there is special similarity

among sign languages in their syntactic structure: Basic word order, for example, varies in the same
way as in spoken languages.
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ability to rapidly learn the widely differing patterns to which they are
exposed (Saffran, Aslin, & Newport, 1996).

In contrast, in the visual-gestural mode, there appears to be a great deal
more structure in nonlinguistic behavior, and also, perhaps, more uniform
tendencies across sign languages to grammaticize these nonlinguistic
resources in very similar ways. Deaf children raised in hearing families,
without exposure to a sign language, will nonetheless develop a surpris-
ingly rich “home sign” system (Goldin-Meadow & Mylander, 1990, 1998;
Coppola, Senghas, Newport, & Supalla, 1997). Hearing adults, brought
into the lab for a brief experiment and asked to gesture, do not produce
well-structured or complex grammatical systems, but they do produce
remarkable beginning use of the devices that appear in well-developed
sign languages (Dufour, 1992; Singleton, Morford, & Goldin-Meadow,
1993). Even nonlinguistic gesture, produced by hearing people while
speaking, has recently been shown to have more structure than previously
believed. Webb (1996) studied hearing speakers ranging from a talk show
host to a philosophy professor. She found that each has a recurring “lexi-
con” of gestures, many shared across speakers and some composed of
smaller gesture parts (e.g., a recurring circle to convey repeated action, or
a gesture to the head to accompany talk of mental states) that resemble
some of the much more well-developed components of sign languages.

These seeds of structure in the visual-gestural mode—our human ten-
dencies to use motion and space in particular ways to express conceptual
and grammatical contrasts—may thus tend to propel sign languages more
commonly toward one or a few of the several ways in which linguistic sys-
tems may be formed. On this view, each individual sign language is fully
comparable, in complexity and typology, to spoken languages, each falling
well within the expected range of linguistic structure; but the range of vari-
ation across distinct sign languages may be different, and more focused on
particular types of organizational structure, than that for spoken languages.
If this is correct—and, we reiterate, it may well be quite incorrect and
based prematurely on too little cross-linguistic research—the relation
between spoken and signed languages may be somewhat different than our
field had initially anticipated. Universals of signed and spoken languages
may neither be precisely the same as one another nor entirely different;
rather, modality (along with other cognitive constraints that shape lan-
guages) may affect which of the available ways to build a linguistic system
is utilized, and therefore where there is and is not cross-linguistic variation.

A clearer answer to these questions awaits a myriad of new lines of
research: more cross-linguistic studies of distinct sign languages, particu-
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larly those that have long histories but little contact with the Western sign
languages already somewhat well studied; more analysis of how new lan-
guages emerge; more research on historical change in signed as well as
sp(?ken languages. We are enormously grateful to Ursula Bellugi and Ed
Kllma, who have not only forged the beginnings of this road and have pro-
vided the field with an understanding of the importance of sign language

research to the cognitive sciences, but who have also pointed the way for
all the rest of us.
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