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TWO COMPLEMENTARY MODALITIES
OF NATURAL LANGUAGE
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1. The Speech Is Language Theory. Humans are endowed by evolution for

speech. Sign languages are not part of this endowment, are not natural lan-

guages, but instead are adaptive communication systems. The theory would

predict that either (a) sign languages are entirely derivative of spoken lan-

guages, or (b) the grammatical organization of sign languages should be sub-

stantially different from that of spoken languages; there should be a different

language–brain map, and sign languages should not have the same innate

underpinnings as spoken languages. Proponents of this view would need evi-

dence to support the claim that humans are not innately endowed with a pro-

384 SANDLER



pensity for sign language: The course of sign language acquisition should be

different and longer, and should contain errors not predicted by general lin-

guistic principles such as those embodied in a theory of universal grammar.

2. The Modality-Independent Language Module Theory. This is the mirror

image of the first theory. It holds that signed and spoken languages are the

same in all important respects and are mediated by a single language mod-

ule, cognitively and neurologically. Only the peripheral systems, which make

a trivial contribution to language structure, are different. It would predict

that the grammatical systems of sign languages should conform to all princi-

ples of general linguistic theory. Within this overall constraint, sign language

grammars should differ from one another as do the grammars of spoken lan-

guages; humans are endowed with an innate propensity for spoken and

signed languages equally, and should show the same acquisition course; and

sign languages should be controlled in the same areas of the brain as spoken

languages.

3. The Whole Human Language Theory. Signed and spoken languages are

two parts of one language faculty, partly overlapping, partly complementing

each other, and together manifesting the full human endowment for lan-

guage. The mind encompasses the potential for both systems, but each mo-

dality plays a nontrivial role in determining the linguistic structure of the

resulting language. The theory would predict that there should be both sig-

nificant grammatical similarities between spoken and signed languages, but

also significant grammatical differences due to modality. Language in the

two modalities should be innate to the same extent: There should be similar

courses and timetables of acquisition. The language–brain map should re-

flect the influence of modality, and early experience with either modality

could result in selective differences in brain organization.
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1
1The theories as presented here reflect ideas that have been in the air in one form or an-

other, but do not necessarily conform strictly to specific proposals in the literature. The Speech

is Language Theory follows from the Speech is Special theory proposed by Liberman and his

colleagues at Haskins Laboratories (e.g., 1967), although those researchers did not take sign lan-

guage into consideration at the time. The Modality-Independent Language Module theory is in

the spirit of Fodor’s (1983) modularity theory. It is this theory that explicitly or tacitly underlies

much current sign language research (e.g., Poizner, Klima, & Bellugi, 1987; Kegl, Senghas, &

Coppola, 1999). Theory III, The Whole Human Language Theory, is compatible with the views of

McNeill and his colleagues (e.g., McNeill, 1992), here somewhat expanded in scope and ex-

tended to include sign language.



	��	� �	��		� ����	� �� ����	 �������	�� ��	
	 �� �� ��	
��	� ��

	�	�� ��
� �� �
���� �� �� �	
� ��
		�	�� �� ��
�	�� ���� !������	�
��	� ���	 
	����� �� ��0�������� �� �
��� 
	�	�
�� �
	 �
�	��� ������

�#	� ��	 �����	
 ������	� �� ������������ �����	�	���
� �
��	� ��
	��� ����	� ������ ��	 ���	
<�� ������ �� �
�� �	���
	��

GRAMMATICAL OVERLAP

+��� �� ��	 ���� 2( �	�
� ��� �		� ��	�� 	�����
����� ���� ��	
	 �
	
������
���	� �� ��	 �
����
� �� ����	� �� ����	 �������	�� �����	=�
�����	
� ���� 4�	
���� ���� !������	 	������� ������ �� ����	
����
���
�	 ��	 ���� 
������� >	 ����	 ���� ����� �
	 ��� �������� �	���
	�� ���
�
	 ����
��	 �� � �����	 ���� �� ���
	�	� �	������	��� ����
�����	 �����
���� ������	 �� �
���	 � ���	������� ��
�	 ��������
� %�����	� -./(,� 4
����������� ��� �� ���������� 
	�	�
�� �� ��	 ��������� �� ���� �������	
������	� 	�����
����� ���� ��	
	 �
	 �����
����� �� ��	 ����������� ��
��	�	 ����� %	���� ?�������� -.51) ����	
� -.1.,� ���� 	����	 ����������� ���
������	��� ��
����
	 ��	
	 �� ���� �	0�	����� ��
����
	 �� ���� �������	
��
� %!�	��� -.12) ����	
� -.1.,� ���� ��	
	 �
	 �����	��	���� 
	���
����� ����� ������������ 	�	�	��� �� �	�� %����	
� -.1/� -.1.,� ��
���� ��	 ���� �������	 �������	 ��� � ������ 	0�����	�� �� ����
���
%?
	���
�� -..(� -..1) 8�
���� -..() �	
�����	
� -..') ����	
� -..3�,�'

;��	
� ���	������	 ��
������� �� 4�	
���� ���� !������	� ������ ����
�	�� �� �	
� ��
		�	�� %��	�� -.11,� �	
��� ���	�� ����	����� %@���� *
?	������ -.5.,� �� � 
��� ����	� �� ��������	
 �����	�	� %�������� -.1'�
-.1/,� 4������� ���� �� ��	�	 �����	
�	� �	
	 ��	 �� ����	� �� 4�	
��
��� ���� !������	 %4�!,� 
	�	�
�� �� ���	
 ���� �������	� 
	��
�	 ������

�������� 4���� ��	 	�
��	�� ����	� �� � ���� �������	 �	
	 ����	 ����
���	 �� ����	����	
 �� ��� ����	���	� �� ��
�	�� ���� !������	 %��!,�
����� 	��
��	 �	
���� �
��������� 
	����
���	� %8��	�� "���
� * ����	��
���	
� -.55) ����	����	
 * "���
� -.51,� $����	���� ������
���	� �� ��	 ����
������ ��
����
	� �� 4�! �� ���� ����	� �������	� ���	 ���� �		� �����
�� 	����� $�
 	�����	� 4�! ��� 	��		 �	��	��	� ���� ��� �	 ��
�����
����������	 �
�� ���
����	 �	��	��	� %��	�� -.1-� -.11,) �� ��� ����
�
���	��� %!�����+�
���� -.1/� -..-,� �� ������	�	�� �� 0�	������ %"	��	�
@	��� +�!�������� ?����� * !		� '((() �	�
���� * !�����+�
���� -..5,�

A	�	�� 
	�	�
�� �� �
���� �� ��
�	�� ���� !������	 �	
�	� �� ��	 	����
��	 �� ��	 ���� �
��������� ������
���	� ���� ���	 �		� ���� �	��		� ����
����	� �� ��	 ��� �������	�� �
���� �� ���	������� �� ��	���� ���	
	�� ��


386 SANDLER

2
2See Corina and Sandler (1993), Brentari (1995) for overviews of sign language phonology re-

search.
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Spoken language intonational tunes consist of sequences of tones that

typically fall on prominent words and cluster at the boundary of the intona-

tional phrase. Although a range of tones are perceived, it is now generally

accepted that all contrasts can be expressed phonologically by a simple

distinction between high (H) and low (L) tones, which are either accented

(*) or not (Pierrehumbert, 1980). Example 1 shows a sentence from a study

of Bengali by Hayes and Lahiri (1991), with a focus contour consisting of the

tune L* HP LI, plus continuation rise, HI. The whole sequence occurs on

harlo, the last word of the intonational phrase, jodio ram harlo.

(1) [ jodio ram [ harlo,] P ] I (o khub bhalo khelechilo)

L* H P LI H I

Although Ram lost, (he very well played)

��	 ����� �	0�	��	� !� >� �� ������	������ ��	 ! �� ��	 �����
� ���	 ��
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3
3The present summary deals only with the intonational phrase. For findings on the phono-

logical phrase, see Nespor and Sandler (1999), and Sandler (1999b).
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(2) [[book-there]P [he write]P]I [[interesting]P]I

‘The book he wrote is interesting.’

As in vocal intonation, sign language superarticulation is also compo-

nential. For example, the superarticulatory array of a wh-question can be

combined with the superarticulation that has the meaning, ‘shared informa-

tion’. The wh-question array in ISL is typically characterized by furrowed

eyebrows, as shown in Fig. 15.2a. A different superarticulation—a squint of

the eyelids, shown in Fig. 15.2b—signals information that is to be considered

shared by both interlocutors. These two can be combined. For example, in

the following wh-question, the underlined part is established as shared in-
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FIG. 15.1. Change in body and face across Intonational Phrases.

4
4This view contrasts with the position of some researchers that grammatical facial expres-

sions of sign languages reflect syntax directly (Liddell, 1980; Neidle et al., 2000).



formation: ‘Who is the woman you met last week?’. As Fig. 15.2c shows, the

facial expression for the that part of the sentence combines the wh- fur-

rowed brows with the shared information squint.
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FIG. 15.2. (a) Superarticulation for a wh-question in ISL. (b) Superarticulation

for shared information in ISL. (c) Compotential superarticulation: Wh-question

and shared information

b. shared informationa. wh-question

c. wh-question and shared information
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5
5The Human Language: Colorless Green Ideas. 1993. Gene Searchinger, Producer. Equinox

Films.
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VERB AGREEMENT PRINCIPLES
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		�	�� �
������	�:

1. Agreement verbs are verbs involving transfer, physical or metaphorical.

2. Movement of the hand follows a path from source to goal.7

3. Facing of the hand is toward the syntactic object.

This analysis explains why some verbs are agreement verbs and others

are not: Only verbs of transfer agree. For example, the verbs HOLD and

THINK are not agreement verbs as there is no transfer involved, whereas the

verbs GIVE and TEACH are both agreement verbs, involving transfer of

goods and of information, respectively. In addition to explaining which are

and are not agreement verbs, the principles also explain which agreement

verbs are regular and which are backward. The regular agreement verb GIVE

and the backward verb TAKE are both verbs of transfer. In both signs, the

hand moves from source to goal as the second principle requires. This ex-

plains why, in a sentence meaning ‘I give you’, the hand moves from the

signer (subject) to the addressee (object), whereas in ‘I take from you’, the
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FIG. 15.3. Example of verb agreement in ASL. Reprinted with permission from

A Basic Course in American Sign Language, T. Humphries, C. Padden, and T. J.

O’Rourke. 1980. Silver Spring, MD: TJ Publishers.

6
6An additional difference, also first described by Padden (1988), is the existence of a third

class, called spatial verbs, whose movement paths are interpreted literally, i.e., from specified

point a to specified point b.

7
7Other researchers working within different theoretical frameworks have also claimed that

the sign language agreement system refers to source and goal rather than subject and object,

e.g., Friedman (1976), Kegl (1985), and Bos (1998).



hand moves from the addressee (indirect object) to the signer (subject)—

backward from a syntactic point of view. In both verbs, the signing hand

faces the addressee, the syntactic object. What is backward about TAKE type

verbs is their inherent lexical semantics, and not their agreement properties:

The source corresponds to the object and the goal to the subject, unlike reg-

ular agreement verbs in which the source corresponds to the subject and the

goal to the object (Meir, 1998a, 1998b). But as far as agreement is concerned,

backward verbs are like other agreement verbs, moving from source to goal.
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Another unusual property of sign language agreement is that the agree-

ment morphology is superimposed on the sign in a way that is more simul-

taneous than is the case with the typically sequential affixal morphology of

spoken languages. And yet another fact about sign language agreement makes

it different from grammatical systems in spoken languages: All established sign

languages have essentially the same system.8 They all have a class of agree-

ment verbs with the same spatial organization, a subclass of backward verbs,

and a class of plain verbs that do not agree. It is clear that this system, al-

though grammatical, reflects universal aspects of visuospatial cognition.
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8
8 Though strikingly similar in overall structure, some differences have been found among

sign languages in verb agreement. For example, some sign languages have auxiliary verbs for

marking agreement where the main verb does not inflect for agreement (Smith, 1990; Bos, 1994).

Fischer and Osugi (2000), have found that in Nihon Syuwa (the Sign Language of Japan), an

‘indexical classifier’, articulated in neutral space by the nondominant hand, marks the locus of

agreement.
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THE COURSE OF ACQUISITION
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THE LOCALIZATION OF LANGUAGE IN THE BRAIN
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Sign languages rely on visuospatial abilities, as the discussion of verb

agreement indicates. Visuospatial cognition is understood to be primarily

controlled by the right hemisphere. If sign language is an adaptive system as

the Speech is Language Theory proposes, then it might be expected that its

organization in the brain is determined primarily by general cognitive abili-

ties and not by operations specific to language. For example, sign language
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9
9Some researchers have found an early advantage for the acquisition of first signs over first

spoken words (see Newport and Meier 1990 for a theoretical discussion of these results). How-

ever these findings are based on studies of a small number of children, and other researchers

have refuted them because of conflicting evidence (Volterra and Iverson, 1995).



might be expected to be controlled primarily in the right hemisphere like any

other function relying on visuospatial cognition. However, if the linguistic or-

ganization of spoken and sign language are independent of the physical mo-

dality in which they are transmitted, as the modality-independent language

module theory would have it, then sign language should be controlled by the

left hemisphere to the same extent as spoken language. The predictions of

the whole human language theory are less clear-cut at this stage, but ulti-

mately may prove more interesting. If spoken and signed languages belong to

the same system, then significant overlap in brain organization should be

found. But differences in brain organization should also be found. These dif-

ferences in brain organization should go beyond peripheral motor activity.

They should also correspond directly to the ways in which each physical mo-

dality influences linguistic structure. The following paragraph summarizes

some of what is known about sign language and the brain.

Poizner, Klima and Bellugi (1987) studied six deaf signing patients, three

with right hemisphere lesions, and three with left hemisphere lesions. They

found that the LH patients all exhibited aphasia in sign language produc-

tion, whereas the RH patients did not, even though they did exhibit visuo-

spatial deficits such as left neglect. These results are striking, but cannot be

considered conclusive. First, although the sign language production of

Poizner et al.’s RH patients was intact, they did have difficulties in compre-

hension of spatial syntax. Second, recent studies on normal brains, sur-

veyed in Peperkamp and Mehler (1999), reveal a more mixed picture. For

example, they described an fMRI study showing bilateral representation of

both spoken and signed language in hearing native signers (i.e., hearing

people with deaf parents; Soderfeldt, Risberg, & Ronnberg, 1994). They also

reported on an ERP study by Neville et al. (1997) showing bilateral repre-

sentation of visually presented written English and signed ASL in deaf and

hearing native signers. Taken together, it appears that early acquisition of

sign may lead to bilateral representation in the brain of any language, spo-

ken or signed, whereas the acquisition of spoken language alone results in

representation mostly in the left hemisphere.10

EVIDENCE FOR COMPLEMENTARITY:
GESTURE IN BOTH MODALITIES
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10
10See Corina (1998, 1999) and Emmorey (2002) for overviews of research on sign language and

the brain.
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My own hypothesis is that speech and gesture are elements of a single inte-

grated process of utterance formation.” p 35 “The utterance has both an im-

agistic side and a linguistic side. The image arises first and is transformed into

a complex structure in which both the gesture and the linguistic structure are

integral parts. (pp. 29–30)

+�"	��� %-..', ����������	 �	���
	� �
�� ��	 ���������� ����� �� ����
����	 ����� ��	 ��������� ���	 ��
��	�	
�:

1. Gestures are global (in the sense of having no subunits like the pho-

nemes of words for example).

2. They are noncombinatoric: Each gesture is an idea unit with no or-

dered or hierarchical organization between it and other gestures.

3. Their interpretation is context dependent: The same entity can prompt

different gestures in different contexts.

4. They are idiosyncratic; there are no standards of form.

5. They either anticipate or cooccur with speech. They neither follow

speech nor occur independently.

Gesture is thus distinct from the linguistic elements of speech. But ac-

cording to McNeill, gesture is part of language, as attested by the fact that

gestures and speech do not always manifest the same information, often

complementing each other instead. Speech and gesture are interwoven to

form a rich communicative amalgam. The gestural component of this amal-

gam is divided into four categories: Gestures may be iconic, metaphoric,

beat, or deictic. Anticipating a comparison with sign language, the focus

here is only on iconic gestures. These are “gestures that bear a close formal

relationship to the semantic content of speech . . . (and) display aspects of

the same scene that speech also presents” (p. 78). An example from the

McNeill corpus is a gesture that accompanies the words, and he bends it

way back, in describing a scene in a cartoon in which a character bends

back a tree. The hand appears to grip something anchored from below and

to bend it toward the speaker. This iconic gesture is semantically related to

the spoken utterance, and also adds information that is not present in the

utterance, information about shape, dimension, anchoring, and the spatial

relation between the character and the object.
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11
11See Kendon (1994) for a recent overview of research on gesture in communication.
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(3) “I like to make . . . a traditional braided hallah, made with three long

segments that are narrower at the ends than at the middle. Then

when you braid them it’ll be slightly higher in the middle and ta-

pered at the ends.”
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a. ‘braid them’ b. ‘slightly higher in the middle’ c. ‘tapered at the ends’

FIG. 15.4. Iconic gestures accompanying speech.
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However, signs do use the manual/visual channel that gestures use. Does

the fact that the hands are busy “talking” preempt the possibility of gesture

in sign language? Preliminary research indicates that it does not. Instead,

signers may gesture with the other articulatory mechanism with which hu-

mans are endowed for linguistic communication: the mouth.

The mouth is very active in sign language communication, performing an

eclectic variety of tasks. A small number of lexical signs in Israeli Sign Lan-

guage require a mouth shape or movement of some kind as part of their lexi-

cal representation. Like any sign, such signs are lexically specified for hand

configuration and for the location and movement articulated by the hand.

But these signs are also lexically specified for a particular mouth shape or

movement. Whether the mouth movements have internal structure is not yet

clear; however, it is clear that they themselves are contrastive subunits like

phonemes, entering into the higher word structure. These lexical mouth

specifications are completely standard and required by the grammar.12

Other mouth movements function as grammatical morphemes. Certain

mouth shapes, co-occurring with verbs or verb phrases, have an adverbial

meaning (Liddell, 1980; Anderson & Reilly, 1998). For example, a laxly open

mouth with the tongue visible but not protruding, co-occurring with an ISL

verb, means ‘for a long time’. Other mouth shapes add other adverbial modi-

fications, such as ‘carelessly’ or ‘with effort’. These two functions—as part of a

lexical representation and as an adverbial morpheme on verb phrases—are

part of the linguistic system of the language. They are standard subunits in

the language, entering combinatorially into the grammatical system.

�� ������ �� ��	�	 �����	 ����� ����	� �� ���	�	���� �	�	����	 ��
���	���	� ��
���� �������� �� ��
� �
�� >	�
	� �� ���
�� ������ �� ��!�
�� �� ���� ���	
 ���� �������	� %?��	��?
�	� * ���������	��	� '((-,� 4��
������ ��	�
�� ��

��	 �
�� ��	 ����	� �������	� ���� �������� ��� ���	
�
	�� ����	
�� ���� �
	 	�	
���	 �� ��
�	 ��
� �� �������	����	
��� �
��	
��� 4�

398 SANDLER

12
12See Woll (2001) and Bergman and Wallin (2001) for suggestions about internal structure to

mouth movements in lexical signs.
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13
13Linguistic functions for the mouth have been reported in other sign languages as well. Lid-

dell (1980), Anderson and Reilly (1998), and others have described adverbial mouth positions in

ASL. For example, Bergman and Wallin (2001) examine mouth ‘segments’ in Swedish Sign Lan-

guage, and Woll (2001) describes the behavior of lexical mouth movements in British Sign Lan-

guage. The reader is referred to Boyes-Braem and Sutton-Spence (in press) for a collection of in-

teresting papers on the behavior of the mouth in a variety of sign languages. An additional role

for the mouth is reported by Obando et al. (2000), who describe an elaborate system of lip point-

ing in Nicaraguan Sign Language that was apparently modeled on simpler lip pointing gestures

of hearing Nicaraguans.

14
14The term ‘mouth gestures’ as used here refers only to a particular subset of what are la-

beled with the same term in Boyes-Braem and Sutton-Spence (2000).
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FIG. 15.5. Friction gesture.
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FIG. 15.7. Gradient mouth gesture—stuffed gesture.

FIG. 15.6. Gradient mouth gesture—full gesture.
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A good deal remains to be learned about mouth gestures and their place

in sign language communication. Readers familiar with sign language may

be interested to know that mouth gestures often accompany classifier con-

structions. Such constructions are arguably standardized and combina-

torial and thus linguistic (e.g., Supalla, 1982, 1986), but they also differ in sig-

nificant ways from lexical signs (see Emmorey, in press, for current views

and analyses). The various functions of classifier complexes all involve vi-

sual aspects of some event. They describe size and shape of referents, spa-

tial relations and interactions among them, and the path shapes and man-

ners of movements that they enact. Current investigations concentrate on

whether the tendency for mouth gestures to co-occur with classifier con-

structions is coincidental, because such constructions also tend to be used

when describing physical shapes, states, and relations, or whether there is

a more principled relation and interaction between the two.

Another area currently under investigation is the degree of idiosyncracy

in sign language mouth gestures. Whereas idiosyncracy has been found in

the ISL mouth gestures, it may turn out that McNeill’s criterion—that ges-

tures are idiosyncratic, having no standards of form—will have to be re-

laxed somewhat for the mouth gestures of sign language. The mouth ges-

tures may be somewhat less free in form than are the manual gestures that

accompany spoken language. In fact, it may turn out that there is a contin-

uum from true mouth gestures to more conventionalized mouth shapes of

402 SANDLER

FIG. 15.8. Heavy gesture.



the adverbial system, for example. There are two good reasons for a ten-

dency from gesture toward conventionalization in this modality. First, the

mouth has far fewer configurational options than the hands, especially the

two hands together. This means that each mouth gesture is relatively sim-

ple and easy to process. The fact that the sign language addressee looks

smack at the face of the signer, rather than at the hands (Siple, 1978), may

make this processing even more immediate. Second, mouth gestures are

transmitted visually, like the rest of sign language. The pressure to conven-

tionalize simple and salient gestures that are transmitted in the same per-

ceptual modality as the words of the language might in some cases over-

whelm the idiosyncracy that mouth gestures have at their origin.
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An example in the literature showing that sign languages and spoken lan-

guages share certain key properties was presented earlier. The particular

system described there was the prosodic system. Similarities to spoken lan-

guage in the prosodic system are added to significant similarities at the pho-

nological, morphological, and syntactic levels reported here and elsewhere

in the sign language literature. In addition, both spoken and signed languages

are acquired without instruction along the same time course. These two

shared characteristics, specific structural and organizational features and

the timetable for acquisition, are defining properties of natural language. It

follows that a theory the Speech is Language Theory, predicting that only the

spoken modality will have these features, should be rejected as an explana-

tory theory of language. This leaves the modality-independent language mod-

ule theory and the whole human language theory for consideration.
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As discussed earlier, intonational sequences of units that differ from

each other in binary fashion (H or L), that fall on stressed words and cluster

at prosodic constituent boundaries, characterize spoken languages but not

sign languages. Rather, sign language superarticulation, which seems to

have the same function as intonation, is comprised of a larger pool of primi-

tives that combine simultaneously rather than sequentially and character-

ize whole constituents instead of occurring mainly at boundaries.

A previous section showed clear differences in the morphology of spoken

and signed languages. The modality-independent theory predicts both that

sign languages should draw from the same pool of morphological possibilities

as spoken languages, and that individual sign languages should differ from

each other to the same extent that spoken languages do. However, it was

shown that significant blocks of sign language morphology have a predictable

and nonarbitrary relation to visuospatial cognition that is lacking in spoken

languages, and that all sign languages studied so far are very similar with re-

spect to these morphological systems. The expected variation across sign lan-

guages has not emerged. More arbitrary morphology, like the sequential af-

fixes in ASL and ISL, as well as more cross sign language variation will emerge

and increase, to the extent that sign languages are able to accrue diachronic

depth at a rate comparable to that of spoken language (Aronoff et al., 2000, in

press). Because typically only fewer than 10% of deaf people are native signers,

this diachronic depth is always confounded by the fact that interaction takes

place in a community in which 90% are not native users of the language. Al-

though the kinds of morphology more commonly found in spoken language

are still predicted to increase over time, it is also expected that the sign lan-

guage typical morphology will persevere in all sign languages, simply because

of the modality. Such differences in grammatical organization between the two

modalities are not expected under the modality-independent theory.
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See also Sandler (1993a) for several arguments from sign language against Fodor’s (1983)

modularity model.
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1. Speaking people apparently must gesture when they speak, whether or

not these gestures are even perceived by the speakers or their interloc-

utors.

2. The gestures are often not redundant; they complement the message

being conveyed.

3. In the absence of the auditory channel, human communities create

bona fide languages from gesture spontaneously and in a short time.

4. Gesture accompanies any natural language, whether spoken or signed.
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