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WRITING SYSTEMS AND PROBLEMS FOR
SIGN LANGUAGE NOTATION

1. Introducticn

Writing, or more specifically, written forms of representation of
symbolic systems, such as lanpguage (spoken or signed), permits the
communication of ideas over distances of space and intervals of time.
These two forms of extension of otherwise ephemeral communication output
serve to stretch the memory capacity of those language—users who share
writing systems,

Writing affords a means of reproducing a text, presumably unchanged,
from one performance to the next. Thus, not only can we extend our
memory for meaning or sense of the communication, but also can preserve
the precise form of the original presentation, for which memory may
degrade over time.

In additien, writing has values not immediately related to the overt,
ocbjective task of conveying information, or form of expression. Many
cultures have developed specific text forms which are traditionally
memorized for preserving the information intact. The act of learning or
repeating such material by itself can be a significant cultural event.

I am thinking here of the recitation of Oceanic geneoclogies, Native
American medicine songs, and the traditions of mythology and folktale
among peoples from Africa and Australia as well. As long as each of

these communities remained reasonably intact, and uninterrupted by the
social, pelitical, economic, religious and educaticmnal influences from

the technologized and literate communities of the East and West, those
unwritten forms of tradition had unambigucus value. Once interrupted,
however, these languages and cultural traditicns have been thrown into
awkward positions with respect to the legitimizing instituticens of govern-
ment, education and religion. The existence of a writing system (orthography)
for the indigenous language offers an external ''proof'" of the legitimacy
of the language. In someé cases, the writing system may even wvalidate the
existence of the language itself.

The problems confronting the users of sign languages are in many
ways similar to those facing users of previously unwritten spoken languages.
The sign language may have been assumed to be an informal collection of
general and rather concrete gestures, having no status within the circle
of human languages. In fact, however, of the specific sign languages
which have been investigated to date, all have been found to be complete,
complex, precise systems of expression capable of wit and art as well
as more ordinary information transfer. Thus, otherwise intelligent
persons may deny the legitimacy of sign language in part because it
lacks a conventional writing system and the concommitant body of written
literature.

The following discussion will comsider the problems for designing
a writing system for sign languages. In order to properly assess these
problems, we will first briefly expand on the notion of sign languages
of the deaf. Next, we will review the possible forms of representation
available for preserving signed information. The notiom of "level of
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representation' becomes relevant as we comsider the functions for which

a writing system is employed. Finally, some comparisons with representa-
tion systems for spoken languages will be offered to suggest that the
most familiar system may not provide the best model.

1.1 Terminology

As we embark on this exploration, let's agree on some terminology
with respect to writing. A language is most often written down using
an alphabet cor syllabary as its symbecl set. The symbol set adopted to
capture the relevant aspects of sound production (for spoken languages)
is often called the orthography; the set of conventions (i.e., "spelling
rules'") for the proper usage of that symbel set is also called the
orthography. That is, English uses a Roman orthography, Russian the
Cyrillic, Korean the Hankul, and Hindi the Devanagari. English orthography
requires a capital letter at the beginning of each sentence, and spaces
between word units; Devanagari permits whole sentences to be written
without a space. This convention does mot imply that Hindi users have
no sense of what a word is.

A notation system 1s the term used here to refer to a particular
technical orthography or symbol set used to represent the articulatory
gestures of the language. The International Phonetic Alphabet is a
well-known example of 2 notation system for spoken languages. The
pronunciation guide on the inside cover and foot of each page of a
dictionary offers another nctation system for rendering spoken productions
of the written forms, otherwise given only in the standard orthography.

1.2 On American Sign Lanpguage and Other Sign Languages of the Deaf

A brief review of the current understanding of the place of sign
languages among human languages, and American Sign Language (ASL) among
sign languages, seems appropriate to orient the reader to the issues
before us.

Sign languages, especially those used as primary languages by deaf
persons, have only recently been recognized by the scholarly community
as legitimate, complete, expressive human languages of equivalent structural
richness and communicative power to spoken languages. 'Recently' (above)
refers to the period of the past twenty vyears approximately.

Sign languages are not derivative of oral languages, although some
borrowing does occur. That is, sign languages do not represent in any
direct way the form of the spoken language either by wisually representing
sounds or syntactic sequences of words of the spoken language. The
exception to this general claim is, of course, "finger-spelling” which
represents the orthography (i.e., printed spelling representation of the
spoken language), or '"hand-mouth"” systems which represent the sound
system of the spoken language (as in Danish Sign Language). Within true
deaf sign languages, however, both of these devices have a relatively
minor role; in the most extreme case, strictly limited to rendering
proper names at the time of first introduction in a discourse.
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American Sign Language (ASL) is historically related to several sign
languages of Western Europe and can be assumed to be the ancestor of
several sign dialects or languages of the Western Hemisphere, despite
its relative youth among the world's languages. The first school for
the deaf was estazblished in the U.S. in 1816, and this presumably provided
the set of conditions affording the development of ASL. Some of those
conditions include (i) a continuous proximity of a number of deaf persoms
of several age groups, including one French deaf man whose acknowledged
¥ole was to be the model and teacher of the adapted set of French signs;
(ii) the training of deaf persoms to continue the teaching of signs
within new educational institutions; (iii) the tolerance of signing
varieties other than those representing spoken language syntax.

ASL has been determined to be made up of signs (which are wordlike
units articulated by the hands and arms), arrayed in spatial relatiom to
one ancther and om the signer's body, one after the other. The additien
of facial expression including mouth, eye, brow, and head movements,
and physical gestures of the body, made up of partial rotation of the
trunk, forward and back, and side-to-side movement of the body (as well
as the previously mentioned spatial relations) have been shown to yield
grammatical information crucial to the unambiguous communication of a
message, and to the recognition of a signed utterance as authentic or
native-like.

Individual signs, unlike spoken words in most languages, are not made
up of sequentially realized segments. The most felicitous current analysis
of ASL suggests that several simultaneously realized aspects of the sign,
generally called its "parameters', comprise the elements that uniquely
identify each sign. A particular handshape, when articulated at a
specific location with a prescribed movement {in the proper orientation
and at the correct point of contact with the body or hand surface) will
yield a meaningful sign. This difference between sequential segments
and simultaneous parameters need net hinder further analysis of distinctive
features which may have a universal significance for languages of each
modality; however, it will have implications for the successful development
of a writing system or notational set for signed languages. In addition,
the proper analysis of the role of non-manuzl components of signing will
have implications for the development of written representations of these
elements as well. These non-manual components mentioned above may be
used (a) as part of the lexical representation; (b) over a sign or string
of signs to show affect; (c) to give sentential force {question, assertion,
negation, etc.}; (d} to subordinate one signed phrase within a larger
utterance; and (e} to give speaker's attitude toward the utterance. TFor
many, though not all of these functions, a writing system may offer
concrete mechanisms for representation. For imstance, English punctuvation
often gives a sense of sentential force (question, exclamation, etc.) and
may at times show subordination (through use of commas, parenthesis, etc.},
corresponding to ASL's non-manual (c¢) and (d) above. Nonstandard spelling
will sometimes indicate some supersegmental or paralinguistic information
(e.g., l-o—o~0=0-n-g) about a special spcken form. Nothing orxrthegraphic,
though, will reveal whether the writer intends the remarks to be sarcastic,
sincere or something else. The writing system(s} for Sign Languages may
not capture everything in the uttered signal, just as the writing system(s)
for spoken languages will not.
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2. Representations

By attempting to preserve a sign language performance in any other
way than teaching the exact movement arrangement to another human being,
we will necessarily achieve a representation of the oripinal,

2.1 Moving Pictures

Among the most obvious and seemingly direct representations for signing
are film and videotape. The advantages of these media are that they
preserve a particular rendition of a signing performance by a particular
individual in a way that permits recognition of the originator of the
information. Color film and video have been successful in overcoming a
potential disadvantage: color gives the illusion of three dimensions in
a two-dimensional medium. Given the proper technical assistance, film
and videotape can be slowed for more detailed iInspection by analysts.
Both media also have the positive attribute of being able to be viewed by
a large group at one time, reproducing a performance as a performance,
or giving a group a technological "one-way window" to observe signed
events which might be disrupted by actually having the group present in
the live situation (i.e., mether-child interaction).

Disadvantages of f£ilm and videotape include the current high cost of
both playback and recording equipment as well as the actual tapes or films.
Lack of access to equipment makes many viewers unable tc change roles and
become transmitters of communication. Storage of the actual films and
tapes requires a relatively large amount of physical space constrained as
to configuration and factors of temperature, humidity, light, ete.

Access to particular segments within a larger signed performance tape
may involve bothersome time delays and is still imprecise enocugh to
require quite a bit of attention on the part of the viewer—equipment
operator.

2.2 8till Pictures

Related to film and video representations are still photos, drawings,
illustrations, and diagrams. §Still photographs, like film and videotape,
can represent not only the sign performance but alsoc the particular person
who gave the performance. The obvious missing element in any of these
forms is the parameter of movement, both movement of individual signs and
movement between signs. While a succession of still photos might permit
general recognition of the intended meaning, this form of representation
would not permit the analyst to determine relationships of holding and
pausing structures to the viewer's understanding of meaning, nor the.
details of rhythm, relative placement of the hands, and the several other
factors of timing and spatial display which interact te yield complexity
in signed discourse.

Drawings -— from life, from photos, or from the imagination -~- again
can capture a single sign, but with the addition of the illustrator's
use of arrows, lines, dots znd so on, can augment the picture to show
more information than the "frozen" image of the still photo.
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When drawings of signs do not show the hands in relation to a signer's
body, the representation may be difficult to relate unambiguously to a
particular movement configuration. Also, non-crucial aspects of the
drawing may become of great importance to the reader whe is unfamiliar
with the language.

Neonetheless, many text books and technical articles about sign
language augment the prose descriptions of signs with still photos,
drawings, or diagrammatic illustration. For the knowledgeable signer,
these static forms generally will call to mind the intended form. For
the naive reader or student of signs, they may inadvertently create
confusion. In the following illustrations (taken from O'Rourke, 1973),
one can easily see how still drawings, even those with ''diacritical
marks'" such as arrows, dots, or shading drawn in, are difficult to
interpret, Those with no body are particularly challenging for the sign-
naive individual to interpret {e.g., #58 HERE, #56 ALMOST, EASY, etc.).
And these pictures were intended for the student of sign language, not
as a reference for the fluent signer.

The illustrations frem Bellugi and Klima (1978) on the other hand
are intended as technical drawings to accompany a scholarly presentation.
Still, it is clear that the interpretability of these drawings depends
on some accompanying text, or explanation of the comventions used, or
both.

Drawings, still photos and illustrations have several practical
disadvantages when considered as writing systems. They are cumberscme —-—
taking up large amounts of space on a printed page —— and expensive to
produce —- requiring a specialist to render each phote or illustration.

This form of representation, of course, is also not available for
two-way communication. Not everyene who can recognize the drawing can
reproduce it for transmission. One of the great advantages of orthographies
for spcken language is that they can be learned as two-way communication
systems. With some moderate amount of instruction, a fluent user of a
language can become both 2 reader and a writer of that language.
Illustrations, however, would not immediately be able to be rendered
consistently by all fluent signers.

2.3 English Glosses

For the researcher in the field of sign language studies, the use of
English glosses (or '"names" of signs) has served to represent forms
under analysis. Even more recently two textbook treatments have intro-
duced sign language students to these glosses, to avoid the pitfalls of
still pictures alone, and to circumvent the lack of a uniformly accepted
symbolic notation system.

Most scientific research papers about sign language now include the
standard footnote that informs the reader about orthographic conventions:
that the names of signs will be given in all capital letters, e.g.,

SIGN ( = "sign language™). Where a several word gloss is required for

a single sign, the words will be joined by hyphens, e.g., TAKE-ADVANTAGE-
OF ( = M"exploit"). And more recently the use of the symbol '#' precedes
glosses which should be read as restructured fingerspellings, or loan
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from T.J. O'Rourke. A Basic Course in
Nanual Communication, 1973.
Silver Spring,lDsNational Association
of the Deaf.
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from U. Bellugi and E.S.Klima,
"lLanguages Ferspectives from Another
Vodality", Ciba Foundation Symposium
BRAIN AND MIND (December 1978)
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signs, e.g., #CLUB ( = "deaf social organization") (following Battison,
1979). Klima and Bellugi (1980) introduced the use of a ligature symbol
to join the several signs of a compound lexical item, e.g., BLUE 3POT

( = "bruise"). Actual fingerspelling is given with either hyphens
separating the letters of the word, in lower case or by underlining,
€.g., O0-R-T-H-0-G-R-A-P-H-Y, corthegraphy, or ORTHOGRAPHY, and so on.

The advantage of this system of English glossing is obvious: hearing
readers know how to process this system already: one need only learn the
glosses for the necessary signs and communication abounds through time
and space. Typewriters, printing and all of the modern paraphernalia of
print culture can easily be adapted to this written system.

Perhaps the disadvantages are not quite as obvious. First, a single
gloss must be agreed on by all users sharing the system. Currently the
Humphries and Padden (H & P) text uses the gloss 'I', while Cokely and
Baker (C&B) use 'ME' for the sign meaning the first person singular
pronoun. In neither of these texts is the reader intended to use the
handshape corresponding to the fingerspelling letter 'i', while articulat-
ing the sign; the authors have just adopted different orthographic
conventions,

To take these two texts as the examples again, the representation of
the sign class, classifier, is slightly different in the orthographic
conventions.

H & P use 'CL:B' where C & B use 'B-CL', to show the flat non-spread
hand when used as classifier. These written usages are not so different,
but the learning of twc orthographic conventions can throw even the most
earnest sign language student off.

A second disadvantage is that deaf signers are not uniformly fluent
in English. This includes deaf persons from other countries as well as
Americans. Those whose English skills are less than good will not
recognize the signs written in gloss form that they would otherwise know
in actual performance. We might consider this a possible teaching
technique, not unlike the rendering of Black Vernacular English in Roman
orthography, but an adult deaf person need not feel like an incompetent
sign reader simply because he or she has not mastered English. For many
kinds of written communication, the goal is nct instruction, but merely
transmission of information or feelings.

In a related way, the glosses that are known or shared already in
the deaf community do not always reveal the meaning of the sign as would
be expected. COW is the known gloss both for "bovine creature', and for
a sign which is made with the same handshape in the same beginning
pogition, but which means "I don't care about it'. In fact, of course,
there are several ways of expressing the "don't care (for it)" feeling
vhich differ in form, each a separate lexical item. So the gloss
representation DON'T-CARE might be recognized by (deaf) signers as any
one of several signs.

A third disadvantage is that glossing rapidly loses its ability to
represent the relevant portion of the signing stream. As scon as
information goes beyond the simple text of the language student, means
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for representing the use of two hands, the direction of hand movement (from
right to left or left to right, from up to down, and so on), and the angle
of orientation of the hands becomes important. Indeed the movement of the
hands in repeated cycles is among the most informative to the viewer/reader
about the syntax and meaning of complex signs. Klima and Bellugi (1980:
chaps. 9 & 10) have developed a system for categorizing the different
inflectional movements in signing, but these category names have not been
assigned orthographic representations yet in the glossing systems for
writing signs.

Lest these disadvantages seem overwhelming, let me suggest that as
a writing system for everyday use, glossing serves an important functionm.
We will not lose glossing soon, but it may co-exist with other more
notationally efficient and effective writing systems for sign languages.

2.4 Svymbolic Systems

Several different approaches have been suggested by dance notators
and sign language researchers for using non-alphabetic symbol systems for
sign language representations.

2.4,1 Dance Notations

Labanotation, the most well-known of the several dance notations, could
easily be adopted for sign language renderings. This writing system would
aid researchers and would permit those in other human movement investiga-
tions to read sign language work and exchange data with sign language
researchers; however, it would net be available to the lay deaf person, nor
to the sign language student. In addition, this dance notation, like others
designed for whole body movement, focuses on the movement of the feet. Much
of the apparatus of Labanotation would remain unused and yet in the stream
of writing, while the smaller symbols representing the arms and hands would
remain at the extremity of the staff. In a sense, Labanotation is too
powerful a tool for sign language, and at the same time, not economical
enough.

Similar objections might be raised about the Eshkol-Wachman system
of dance notation, which has in fact already been used for the dictiomnary
of Israeli signs (Cohen, Namir and Schlesinger, 1977). My own lack of
serious inspection of this dictionary and notation system inhibits further
comment at thils time,

Valerie Suttom, a dancer and notator herself, has adapted her Sutton
Movement Notation system for use with sign languages, first working in
Copenhagen and more recently in the United States. The Sutton staff for
sign languages includes only three lines, rather than the five required
for dance, martial arts or other movements., In fact, the sample given
here uses no staff (like printed English uses no lower. guide line). Sign
Writing by Sutton is relatively easy to learn, permits two-way communica-
tion, and has a partial pictorial quality te it.

Sutton's Sign Writing shows a stick figure representation of the
human body: neck, shoulders, trunk, arms, hands. Where relevant, a
head may be added. The hands have several realizations for the distinct
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shapes, as presented to the viewer. A system of arrows, dashed or dotted
lines, asterisks, open or f£illed arrowheads, and s¢ on, in conjunction with
some musical notation symbols, work to represent movement. Additiomnal
symbels on the facial circle may show aspects of eyebrow, eye, mouth and
cheek movement.

2.4.2 Stokece's Notation

William Stokoe, of Gallaudet College's Linguistics Research Laboratory,
has contributed to the field of sign language studies by creating it. His
formative analysis of American Sign Language led to further discoveries
about the structure of individual signs and the nature of sign language
syntax. His further investigations have offered guidance in the study
of sign languages in other countries, and of the relationship between
signers and speakers. In this context we focus on his creation of a
notational system for writing signs.

Stokoe first proposed the notation system in his 1960 monograph, in
which he offered the analysis of each sign into three parts, hand shape
(called Designater, or dez for short), location (called Tabula, or tab
for short), and movement (called Signation, or sig for short). Presumably,
Stokoe offered these technical names in order to separate the realm of
sign formation from that of everyday gesturing, and from the description
of ordinary human movement without symbolic significance.

Subsequently Stokoe in collabeoration with two deaf colleagues wrote
A Dictionary of American Sign Language on Linguistic Prineiples, in which
each entry was listed with notation as well as an English gloss. Usage
notes or extended meanings given for each entry zlsc make the Dictiecmary
a cruclal reference work in sign language studies. The Dictionary lists
entyries according to their pronunciation in signs, making it truly a
signexr's dictionary.

Stokoe's system is relatively easy to learn; I have been able to
teach small groups of deaf and hearing signers to use the dictilonary in
anywhere from one to four hours of instruction, depending on the size
of the group and their familiarity with alternative writing systems.
It can also be written by those who can read it, and thus can serve as
a two-way means of communication. Problems with the Stckoe notation system
include both major and minor issues.

The universality of the system is one concern. Having been designed
te handle American Sign Language, the current inventory of handshapes,
for example, leaves out many needed in other sign languages (extended
ring finger is one). Presumably as the potential inventory of sign-forms
in other sign languages becomes bettex known, Stockoe's system could be
adapted.

There are difficulties in the movement parameter, and the usefulness
of maintaining the same inventory of symbols for orientation of the
hands has been questioned. Similarly, there are ambiguities of notation
for particular types of signs. If the system is intended, as most writing
systems are, to be used by fluent members of the language community, then
issues such as the angle of retation for signs employing the '3 ' symbol
(cireling movement)} is no problem: this is determined by the phonotactic
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rules of the language. However, the fact that such symbols as '&°',
o', "', "L' all serve to signal directional movement and change
of orientation of the hand that is moving can cause problems in the
unambiguous coding of known signs,

Alternative analyses of movement such as have been proposed by Supalla
(1978) offer a challenge to Stokoe's system (and for that matter to any of
the dance notations alsc). Supalla holds that there are seven root types
of movement in ASL which can be combined to create complex movements. Now,
perhaps these are morphologically relevant movements, and one could argue
that Stokoe's system is intended only for lexical movement, but surely
those lexical items which relate to the actual or metaphoric movement of
objects such as Supalla describes must be able to be notated. Supalla's
seven movements can all be represented by Stokoe's system, but not
without difficulty and not without overlap, apparently.

The expressiveness of Stokoe's system is called into question.
Without a doubt, it is essentially impossible to represent relationships
between signs, and complex morphologlical information in any economical
way within the Stokece system as it now stands. However, for simple
lexical items, it is often the ideal tocl.

2.4.3 Anderson Notation

Lloyd B. Anderson has offered an alternative writing system for
American Sign Language with the hope that it will serve as a basis for
a more general solution to the problem of writing systems for sign
languages.

He begins with the premise that using the familiar Roman alphabet as
the symbol set will gain greater acceptance from the signing community
who already are familar with it, and for whom there exists a coding
system for Roman letters within their language (namely, fingerspelling).
Beyond psycholeogical factors, he considered the ease of printing and
producing such an orthography to promote the value of an alphabet-based
writing system.

The inmovation in Anderson's system is not merely the adaptation
of the alphabetic system to new values for sign languages, but alsc the
analysis of sign language movement intc both Cartesian values (outward,
upward, leftward vs. inward, downward, rightward) and intrinsic values
referring to the shape of the articulators. That is, if indeed the
Anderson system succeeds, it will be able te capture the morphological
and syntactic movement patterns which reveal crucial coreference (or
non-coreference) relations within ASL. A writing System for a sign
language which cannct display the interrelated movement patterns between
gigns in the sentence structure cannot be useful beyond the single word
level. Anderson’'s system attempts to Systematically show movements that
are change of handshape (as part of the lexical shape of the sign},
motion relative to handshape, free articulatory movement, abstract
pronoun marking by directional inflection, and three-dimensional motion.
His initial manuscript has only the barest outline of the system sketched,
but the analysis suggests that we might see a Roman orthography for sign
languages before long.
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TAD {{ Tabula) = location orientation repressnted by
DEX (< Dewlgrator}) =~ handshape subseripts on handshape
810 { < Slgnation) = movement eompound notation used to re-

rement signw with two
ocations

I.BARIC YORME

Each slgn sust have ona TAB, ene DEE, and one 810 In that order To®

1A A" gw?
Some wigna have two handshapes Tbb® -
¢ 63> 7 i i 6L
Some signs have two simultanéous movements TD§ or TDDj
~
LBy o1 ?} Y
Bome signm have twp sequential movements ™e® or TOD®®
\/vt‘nt G Iv‘r f‘vxﬂ-“l-rnvuu!
Some signs have both sequential and simultanecus movemants TDR® ({etc.}
v X w
LR \ B, 555" %
Repeated movement im shown by a dot following the sig sywmbol TD®*
L8 h .
VI JAx ayy"®
Alternating movement is shown by & tilde {*) following tha eig symbol
NTIY g6 6™ (TAAY™
11 .0RIENTATION

Orientaticn of the hands to the signing space is ehown by a subsoript
on the DER symbol, Orlentation aymbols 1005 1ike 213 aymbols, but they
mean starting pomition, not movement.  TDa
!‘\o A4
r.ll

ngB.LNN ¢3u5a~"

o) Y-’-l- .O v\v L 14 o X, 1 X. L &

I111.RELATIONOHIPS BETRERER THE TWO WAMDY

In migne involving both hands, symbols are somstires used to show
the positions of the hands as related to each other,

b 1 €7 o R L] .
X X IX A A OH N
Soma signs use the noh-dominant hand as the TAS., 1In thesa cages the
first DE2 ayhbol reprements the non-dominant hand, and the second indicates

the dominant, . o
5%6 “ I, I, g T Exa

Frishberq - 2

goms signe show the changa Iin handshape as part of the wmovement
notation, and also Indicate the final shape in raimed brackets,

- sw'jt el L1 5&.2 el

781

IV.COMPOUND PIGNY

Bigne which reguire contact at two locatione are often notated fin
compound form. Many of these asigns are historically decompozabla
into two separate wmesaning cosponants,

Compound wymbol “
Enargles ﬂsbg :.':[]é‘ o "é‘i?[ﬂ‘;‘
(15,2 Hosnt

¥.Misgcellaneous leftovery

A few migna require mimultancous contact in two different locations.
The two nocol-arz notations are shown in vartical arrangement and
ars jolned togethsr by square bracketsa. b6

oAy

Diacritical warks ars additions te the symbol set that wmodify
in small ways the symbols that are seen ue basic,

A ] fi [
u‘h‘
(] -1 v &

awmong others can show thumb extension

among others can show curved or 'bent' fingers

A dot (*) aboyve a wmovement syrbol means sharp, strong single movement
™ TD* to Eﬁo right of a movement symbol means repetition

Yy ‘aquara T' sesm@ to ba o shape needed in ASL
ey
shows one hand in front of the athar) however it can be
¢ fnterpratad in two ways. TD,D'
] Whan thisz TAB sppaara befors lltul with two DET symbols,
remewber that the movement applles to both hands.
g6a !

1f no P is present apd the sign has two DES eymbols, then
the first ism the base hand and the second is the active
hand, Only the active hand moves,

GG
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3. Level of Representation

The following discussion will only summarize in the briefest way a
few of the relevant points which have been widely and carefully discussed
in cognitive studies,

In assigning a written representation to a speech act, there are
always choices available. Certain written forms will capture one part
of the spoken signal. 1In most ordinary orthographies today, there is
the expectation that each symbol will represent a single sound and that
is the alphabetic principle. Modern English, however, wviolates this
expectation in numerous ways; it has silent letters (some of which
trigger pronunciation changes in preceding segments [tan, can€}]), many
letters or sequences of letters have more than one possible pronunciation
{c=» s or k, a=» ...}, there are homographs and homonyms (words that are
spelled alike but prenounced differently, e.g., lead, lead; and words
that are pronounced alike but spelled differently, e.g., lead, led), and
S0 on.

The question of what sort of orthography should be chosen when
starting off anew, as for example in the case of sign languages which
have no history of written representation, will probably in part have
reference to the question of the function ¢f the writing system. (See
Section 4.)

3.1 TPhonetic Representation

Pheneticians who are interested in the details of the physieal
signal will have a choice between a broad or a narrow transcription system.
That is, the notation system may capture the general phonetic qualities of
a particular speaker's performance but overlook the nuances. Those nuances
for a new spoken language might include aspiration, voicing, and release
of conscnants, tonal patterns, primary, secondary and further gradations
of stress. For each language, as one becomes more familiar with the
inventory of articulatory units, it may be less necessary to use a narrow
transcription system., However, the study of the interaction of scocial
factors with language performance will quite likely demand attention to
such "minor" details,

3.2 Phonemic Representation

The phonemic representation only lets orthographic distinctions
exist where they are not predictable by phonoclogical rule. In some
cases this level of representation can incorporate some morphological
information as well, depending on the interplay between sound structure
and morpheme structure in the language. In English, for example, the
wvowel shift rule is presumed to be known to the reader. Thus, pairs like
divine/divinity, serene/serenity, and insane/insanity are spelled with
the same medial vowel in each pair, despite the change in pronunciatien.
The alternative values of the vowel-graphs are created in the "mind's
eye" of the fluent reader.

Marianne Mithune has suggested in the considerationm of teaching
writing systems to speakers of Native American languages that the ideal
level of phonemic Y“simplicity'" for the linguist may be beyond the level
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recognized by the fluent but previously illiterate speaker of the language.
Adults who knew Mohawk fluently, participating in a program to learn to

be teachers of the language, were unable consistently to 'hear' one of

the regular phonological rules that the analyst knew to be in the repertoire
of Mohawk phonological performance. An "automatic! rule of Mohawk
phonology changes sequences of primary stressed vowels followed by [h]
or[[?] to secondary stressed long vowels. The rule might be written

vV => v:/ %

Ex. the stem -kahr- "eye" becomes oka:ra? "an eye"
kkahra:ke "on my eye"

But this more morphophonemic level was not what native speakers of Mohawk
were able to read or write, Even with an explanation of the rule, which
they all performed unconsciously, they preferred to see the more surface-
like spellings which cbscure the morphological relationships.

3.3 Additional Levels

English orthography, such as you are reading now, includes a great
deal of information about the language, beyond pronunciation of individual
segments or combinations of segments. The conventions of capitalizatiom,
punctuation, spacing between symbols, and so on, all signal information
to the reader about syntactic relations, meaning, and word and sentence
boundaries. Some problems remain hewever, because this sort of orthography
does not preserve information about accent, rhythm and intonation.
Sequences of words when written down may have several alternative (even
potentially contradictory)'interpretations if pronounced with different
rhythmic and intomational characteristics. Bolinger (1968) points out
numerous examples where the lack of cues for these dimensions of the
spoken language will lead to ambiguity of written forms:

John left a message for Henry, and then he called Anne.
In the preceding example, the reader doesn't know whether John or Henry
called Anne. Presumably, the surrounding context will help to disambiguate
these problems. In spoken form, of course, the strength or weakness of

the stress on he will indicate which antecedent is intended.

3.4 Optimal Qrthography

E.S. Klima, among others, has discussed the characteristics for an
optimal orthography. He recommends a balance of four factors which need
to be considered in relation to the particular language. He defines an
orthography as a general principle whereby units of the language are
represented by written symbols so that the reader can reconstruct the
linguistie units from their orthographic representation.

The four factors he cites (1972:61) as crucial to consider in
devising or evaluating an orthography are:

(1) Arbitrariness of the relationship between the orthographic
units and linguistic units.
An orthography which is less arbitrary will be easier to
learn.
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(2) Redundancy of orthographic representation vis—a-vis linguistic
form.
An crthegraphy which is economical is better than an overly
redundant one, However, Klima specifically disregards the
discriminability of letter forms within this facter.

(3) Ambiguity in orthographic representation with respect to
linguistic form.
An orthography must be suitably expressive.

(4) Standardization of spelling.
A difference in spelling should represent a difference in
linguistic structure; the same word should not have two
spellings.

The interplay between the factors is seen in several examples worked out
by Klima. ¥For instance, the increase in expressiveness gained by creating
distinct spelliings for words with the same sound-form C(homonyms} as
English does at times (e.g., pair, pare, pear) is also an increase in
arbitrariness for the learner.

4, Function of a Writing System for Sign Language

The questiocns of who will use the writing system for sign language
and for what purposes they will use it are Intimately tied together with
the set of possible sclutions te the difficulties inselecting an optimal
orthography for a particular sign language or the class of sign languages
in general., At least four distinct contexts for the use of written forms
for signing come to mind.

4.1 Research Tool

The investigation of sign languages has been able to proceed more
rapidly in the most recent period in part because investigators have been
developing and sharing systematic ways of noting the particular character-
istics of the signing signal that they wish to draw attention to. The
use of standardized glosses with accompanying diacritical marks, for
exawple, is one method that allows different investigators with different
materials on hand to make comparisons between each others' findings.

The concommitant use of a symbolic representaticn for the sign-form of
"words™ in sign language permits phonological analysis and comparison.

The orthography devised for the maximum benefit of the research community
will have maximum universality and maximum expressiveness. The IPA

(see 5.1 below) for sign languages will need to encode all and only

the relevant handshapes, locations, movements and non-manual articulations
that occur in the world's sign languages. The representation system

will necessarily include some information about initial and final location
of the hands from sign to sign since investigators of American Indian
signing as well as deaf signing have noticed the information load

carried by such spatial and directional cues.

4.2 Literature, Documentation

In order to preserve the history and art of a signing community,
as well as the scientific and technical discoveries made by its members,



186

a means of representing these kinds of information likewise 1s necessary.
Klima's four factors do not allow for accommodating dialect wvariations:
for some kinds of (verbal) art such variation may need to be preserved.
Certainly, the least "symbolice" solution -- videotape or film ~- would
succeed in maintaining the dialect as well as individual flavor of each
presentation., BSome adaptation te an orthography, however, might solve
the problem more parsimeniously.

4.3 Mundane Uses

Writing is used in ordinary interchanges to leave notices for
friends or strangers, in letters, in reminders to oneself, and for deaf
persons in non-face~to-face exchanges (e.g., on the telephone). For
an corthography to be useful here, it should be easy to learn and standardized.
External factors such as being easy to type on an ordinary typewriter for
English may take on significant importance in choosing from among possible
symbelic systems.

4.4 School Materials

As sign language research continues to demonstrate the complexity of
expression capable within this class of languages, the openness of the
educational establishment to inelude more "deaf-like" wvarieties of
signing in the school curriculum grows. Thus, we anticipate the increasing
need for graded materials within all subject areas to be used in programs
for deaf youngsters. Similarly, sign language may have positive value
in the rehabilitation and education of some language disabled individuals.
Once again, high redundancy and low arbitrariness will be important
factors to consider as these materials are developed. '

4.5 Reading and Writing

In part, at least, the ability to read a written form and the ability
to reproduce that form accurately can be separated for the purpose of
argument. Symbolic notation systems such as Labanotation, Stokoe's
notation, or Sutton's Sign Writing may perhaps be read more easily than
they can be written. Sutteon, for ocne, has specifically designed a
shorthand version of her notation system in order for the practiced
notator to be able to take dictation, write a letter, and in cther ways
use her system for ordinary purposes. The fact that these symbolic
notation systems look so different from ordinary English writing is seen
by the signing community as a negative factor. Despite the fact that
each of these systems was designed for notating physical movement of non-—
vocal articulators (and therefore each might be develcoped inte a truly
optimal orthography for signed languages), the social pressures on a
minority community to use the prestige {majority) orthography cannot
be ignored.

It is also true that Sutton's system has been adapted for use as a
dictionary device. Insofar as her Sign Writing attempts to capture the
movement from one sign to the next, or complex movement within a sign
{as would be necessary for a rvesearch tool beyond the lexical level, or
for a documenting device) the results are uncertain. The system may
have the potential to show the co-reference between signs, and subsequent
change of topic or referent, but the examples available in the Sign Writer
newspaper {or the technical vocabularies available from the National
Technical Institute for the Deaf) do not show it.
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I do not know enough about the other dance notations to be able to
cffer any deeper criticism. The question remains for me whether they are
in effect too powerful as they stand to be useful in the recording of
sign languages, At the same time, they are intended to record a quite
different type of signal, The issues of ambiguity (in Klima's sense),
and economy (or redundancy) in particular, refer to choieces in an orthography
based on representation of form or meaning. Can any of the dance notations

be adapted to limit the choices only to those which would be linguistically
significant?

5. Compariscons with Representation Systems for Spoken Languages

As has been stated several times above, the orthography for a particular
language will need to be considered in relation to the structure of the
particular language. In this section we can look at several writing
systems in relaticn to the linguistic system(s) they are intended to
capture,

5.1 The International Phonetic Alphabet

The International Phonetic Alphabet has been devised in accordance
with an overtly stated set of principles. It is intended to be used for
representing the sound-form of any (spoken) human language. In this way
it is built on the principle that all human languages draw from a {(possibly
large) limited number of language sounds.

The principles which the IPA helds to are:

(a) If two sounds occurring in a given language are phonemic {that
is, they are used for distinguishing words), they are represented
by twe distinct letters, not by diacritical marks. The use of
usual Roman letters is encouraged wherever possible.

(b) Two sounds which are nearly acoustically indistinct can be
represented by the same letter. (In narrow transcription
separate letters or diacrities can be used.)

(¢) The graphic form of non-Roman letters of the IPA should
"harmenize" with the Roman.

{(d) Diacritical marks are recommended to indicate
i, length, stress, intonation
ii. members of phonemes
iii. wvariation from known phonemes {to aveid designing
new symbols
iv. scientifically important shadings of sound.

As the reader will appreciate, these principles are both concerned with
linguistic issues and with issues of aesthetics in representation.

5.2 Phonetic Writing Preoposals for English

Briefly, we can look at two of the phonetic writing proposals which
have been made for English. Many scholars, as well as lay persons, have
been troubled by the complexities of English spelling for a long time.
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Among these people was George Bernard Shaw. Shaw's System is certainly
parsimonious in graphic form. The difficulty for this as with other
rhenetic proposals for English is that (a) it cannot represent diverse
dizlects using the same symbols (thus American English words would not
be spelled the same way as British English), (b) it obscures the many
phonological and morphological relationships which current English
spelling shows to be related, (c¢) all homonyms would be spelled alike
(where now, at least some are distinguished orthographically).

Teo Shaw Alpdadet Roodiag Koy -

Them“dnﬁﬁedqu.M.Mndw
Beneath each Ietier is its full some ; ity asesed s shown i Dobd gype.

. o * - 4 } i
The four most fragueat words are represented by single lenters ! the @, off, cad\, ¢o
Proper aames mwy be &kstinguished by s preceding ‘)&uuf' doti e¢;°)0f{!h:na
Punctuation and sumersiy are unchanged. Learn the siphabet iz podrs, 3 Listed for Weiters overieafl,

The Shaw Alphabet Edition of Androcles and the Lion, Penguin, 1962,
G.B., Shaw

The next sample shows a page from Alexander Melville Bell's book,
Visible Speech, in which he proposed an orthography for instruction of
non-English speakers, if not true spelling reform. The shapes of the
symbols have some relationship to the position of the tongue and the
shape of the mouth during articulation. Similar objections to those
above for Shaw might be leveled at Bell's proposal.

5.3 Syllabic Writing

Syllabic writing uses a single symbol to represent the sound of
the sequence of consonant and vowel. Two different examples of syllabic
writing are Japanese and Cherckee.



ALPHABETIC VOCABULARY OF TEST WORDS.—/nitial Vowels.

1{C [DIBIT (Sc) 3 L4 3 (Sc)
JO'8IW} (Se) - TN (F) D1V B1QT(Pro)
5IOBI SQINOOL 00D 1OM
1iIC BOION (5c)  HOBIW (Prov)
1'DIDOD (Sc) (HODIBWIC (S¢) W3
101'BIIBI ‘ [{{vei e HOL
c[old an OoF
IAV0IRICE 1wyolin D
10U [TV OIST! IROIVEFBIIDB FU'OIE
IWTVISTSINTSIBIHD (EIBIokt VT
J0D'CHHODIAA Ga) e BROII 1 (Am)
f2Yi ICOI'3ICHE (Se) 1EawH (Ir)
THIE (Se) BT (Sc) 14w (F)

TR (Am) IOQI'DIGIOL 16W-BIE (i)
10'0IC (Se) IDGL BIAQID  HDIQU (Prov)
10QTLORTes [AL-PIDL (Se) DI (Prov.)
13'aHionp [Q'OIi2 (Port)  F{WBIBIO (Sc)
1452 : [OU'BIIAIB (S) KA (Cock)

i {10} (ol 81D (Sc) FARW1ID (Coliog
TDIKIBIE (Sc) TS HDBO Ge)
IAQ'DIOIIDER (Sc) wrpIas . tOE)
1ROV D OO (Se) £631(Se)
VaIDIRI 1018 O¥DLY i (F)

3152 3 JHI (Se) H O1 Q€3 (Sc)
i lle) HDURAI (Manx) fD'QUHOED
HOWIDIE (Cock) HOM fOIDIDI®
G IDIBIAHOIBI WEIR (F)
ID0RIATEIIT? (It) ICO'RICU!  HB WD (5¢)
1D WBID'TSIIOL (L) 3} (Sc) HO UD (Cock)

* The wrcont is vn the first sxllabie, uniers otherwise enprewsed.
A page from Bell's Visible Speech

Bell: Alexander Graham Bell and the Conquest
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of Sol;tuﬂe, Robert Bruce, p.41
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5.3.1 Japanese

Japanese is a language which obeys a rather strict principle of
sound structure in which words are constructed of consonant—vowel
sequences. No consonant clusters are permitted, nor do words end in
consonants {other than n). Therefore, it is possible for the Japanese
to use a syllabary rather than an alphabet, with equal economy. In
this system each symbol stands for a sequence of consonant and vowel,
It only requires some 47 symbols (plus a few diacritical marks) teo
represent all of the sounds of Japanese. The figure below shows the
katakana of Japanese,

T WA F oS B L LT,
4 kb w13 ma ha Mmoo o ws grom d ke oma
1 X L $ = ¢ = % &4 v
boMood H(d) wi ki mi noowifil g€ #n & b pi
MR Y X TA N A I
ok o tnitel e b mu v e gn o du b pu
EHh 2T F ALV F &€ 5F ~ -~
e ke W mt ke oW v e wee) pr o de e pr
¥ 292 v )] AEIFI e TP FFE
¢ ke ;o o me o v m own pom d o
¥ in)

rror Fosscy, Notices sur les Ceractéres Etrangers, p. 314; teproducrd in 1. ]. Gelb,
A Study of Writing, rev, ed. (Chicago: Umiversity of Chicago Press, 1963).

Along with this system, the Japanese employ two more systems of
writing. A distinct syllabary called hiragana is used to represent the
sounds of native words, where katakana is reserved for foreign borrowings.
Further, Chinese characters are incorporated into normal written Japanese
for major content items, while the syllabaries serve to represent
grammatical formatives, names and other items. For our purposes, though,
the interesting element to focus on is that the sound structure of
Japanese permits the use of a syllabic crthegraphy rather than an
alphabetic one.

5.3.2 Cherokee

Similarly, the American Indian language Cherokee uses the syllabary
shown below. This orthography is partly based on adaptation of Roman
letters, although as the reader can judge, the letter forms have not
been assigned values in a way which takes advantage of the redundancy
pessible in the system. That is, forms which look similar have not
been assigned values which are related in sound-form.
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HANKUL (Xorean) invented by Sejong (15 Centuny

[ 45 ]
v

L431

consonants tPogitiong 1 & & 7 -

k n t ] m P s 1 é ch kh th ph h
- L T & @ YW A o X %® =z € o 0%

Position 2: 4 Position 2: g e Position 4. |

— L N

Q Yo ya e yu wu Wi vri e
= R 4T o+ ) . Th
uy ay v oy yay vey ) wey way

mt S e N DD o R L 5 R

Structure of Korean Graphemes T

Susuy .’_L_ '.’-é- ‘teeches’ 12, 125 kan ? b ‘roorn’ 133
kwa E }- ‘department’ 123 il ;—é ‘work' 1435

- N ? . , ’

seyjon A’ﬂ_.é_ Sejong 134, 128 klway ."E."l ‘much’ 1274
Ja 7"1 edge’ 13 kvan = b ‘yelow' 1235

o
i o] Touse” 34 : kayy 7H “gang’ 1348

H . H : "o - .
" whistling sound’ 12043, 19345
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o H, A, Gleason, A Introduction to Descriptive Linguistics, rev, ed. (New York:
Holt, Rimehart and Wiaston, lac., 1961}, p. 414,

:
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H
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D - Re T « @ « kb o«
f 2 pr Y Ar Jeo Eo
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W = Py @+ M» q n L)
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6~ nN= R*zZ=g= o= I
Tes e T Noee ev g e .
U= 4-b-¢-v~R" ¥,
b & §F &« g A * S & 9 e w
& a La ¢ B T w P oa %
C = e Ke J -
G &« o S

R G

£
)
e
3

k]

The Cherokee system, invented by Sequoya between 1909 and 1921 has
been adopted by the Cherokee people and those outsiders who work in the
Cherokee community. Apparently, Sequoya understcod the principle behind
writing and felt it to be important enough to spend a good deal of his
own time working on, despite the fact that he never actually became
literate in English,

5.4 Korean

In some respects, Korean is the most interesting example for cur
comparison. Korean is not genetically related to Chinese although it
has borrowed much vocabulary from the latter language. Korean grammar is
quite distinct from Chinese grammar, and Korean literature has been
influenced heavily by the well-known classical literature from China.
In these several ways, the language of the smaller populaticn feels the
impact of the larger and politically stronger language, just as ASL
borrows English vocabulary while remaining gramatically distinct, and
ASL signers are expected to be familar with literature in English as
much as with any traditional signing material.

In the 15th century, the Korean ruler Sejong invented the Hankul
system of writing. In principle the system is alphabetic, but in its
display the forms look vaguely like Chinese. That is, the combination
of types of strokes in the orthography and their visual relationships
lend an overall impression of characters rather than a lineax alphabet.
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Korean, unlike Chinese, permits a variety of consomants in syllable-
final position, It alsc has words of more than one syllable. The Hankul
system considers each syllable an orthegraphic unit, but within that
unit there is the C-V-C structure. The diagram below shows the positions
for syllable initial consonant (1), medial vowels (2,3,4) and syllable
final consonant (5). The examples of the letter wvalues and written whole
words (together with the analysis of graph positions) is borrowed from
B. Pearson (1977: 286-287).

Of instructive value as we attempt to consider possible writing
systems for sign languages is that the Korean system, while departing
from the domination of Chinese characters for its representation, still
maintained some connection to the prestige language in its area by keeping
the symbolic form similar in appearance to the Chinese. The Hankul
syllables could be written in vertical columns as Chinese traditionally
was, thereby not making it immediately noticeable what sort of text omne
was writing or reading.

6. Summary

At the present time, ne universally accepted system of notation or
writing exists for sign language (of the deaf). This paper considered
several possible types of representation, including among the more
symbolic, several forms of dance notation, a symbol set designed for
American Sign Language, and a Roman orthography for signing.

The level of representaticn which is chosen in a writing system can
be considered to relate to both the functions for which the system Is
put to use and the balance between idealized factors such as arbitrariness,
redundancy, expressiveness, and standardization.

Comparisons with several systems of notation and crthography for
spoken language reveal the interplay between aesthetics and parsimomny,
linguistic structure, tradition, and social factors in the choice of an
crthography.

The problems involved in the selection of an appropriate writing
system for sign languages of the deaf involve all of the mentioned aspects.
Our present understanding of the range of wvariaticn in the inventory of
basic building blocks of possible sign languages of the world is meagre.
Our present analyses of morphological and syntactic structures of
signing suggest that much of this information will be needed in the
written representation in order to prevent the sort of "broken English"
misunderstandings of signing from being perpetuated in English-gloss
treatments. The question of whether an unfamiliar, possibly pictorial
representation system such as one of the dance notations {or a modified
Stokoe notation) could overcome the psychological barrier posed by its
"differentness" from an alphabetic system is difficult to evaluate. Our
multiple uses for a writing system, as a research tool, a means of ordinary
discourse, a method of preserving literature or other documentation, and
as a pedagogical aid, may preclude a single system from being adopted
universally.
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It is possible that the several systems being promoted now will
continue to compete for the signing audience. Among the promising signs
is that several of these are being adapted to suit particular projects
and purposes. For a living language traditiom, it may prove useful to
have an organic, evolving solution to the problem of writing.

Nancy Frishberg, Ph.D.
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