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First, the characteristics of present-day writing systems are
itlustrated by describing how Chinese, Japanese, Korean, Hebrew,
Arabic, and Hindi are conveyed by script. This is followed

by a discussion about the nature of the linguistic units that
are, or that should be represented by alphabetic scripts. The
last part of this chapter is a brief description of the different
lines of research bearing on how the reading processes are mod-
ulated by the properties of the writing systems.

INTRODUCTION

the first of the two sections of this chapter is aimed at describing the main pre-
sent-day writing systems as a function of the relationship between the written
symbols and the linguistic units they represent, Frem the standpoint of a cognitive
psychologist interested in reading processes, it is almost natural to emphasize a
synchronic rather than a diachronic approach to writing systems. This is because

it is unlikely that in reading a person brings to bear much knowledge about how the
script has evolved to reach its present state of perfectness or imperfectness. The
second section elaborates on the first in dealing with orthographic representations
and in outlining how the cognitive psychological (and neuropsychological) approach
to reading became interested in investigating the reading processes in different
writing systems,

Anybody interested in writing systems would be struck by the Tack of recent gene-
ral surveys of this topic. Standard references are Diringer {1968} and Gelb {1963}
in English and Cohen (1958) and Février (1959} in French. One should not be misled
by these publication years that, except for Cohen, correspond to revised editions
of books basically summarizing the state of the art before World War Il or a little
later. A1l these books reflect outstanding scholarship in the historical and des-
criptive aspects of writing systems, and Cohen (1958} and Gelb (1963) should even
be credited for going far beyond this exclusive point of view. Cohen's {1958,
Chapter 10) treatment of orthographies in many alphabetic lanquages has plenty of
insightful distinctions and observations still worth reading for those more concer-
ned with Tinguistic aspects of writing. Gelb {1963} was even more ambitigus in
aiming at laying the foundations of a science of writing. In the course of doing
so, Gelb made several personal theoretical choices, some of which were judged
highly controversial by many of his peers. This point should be kept in mind be-
cause, during the last 30 years, Gelb's book has become the standard reference in
the field. As such, it exerted a nonnegligible influence on the cognitive psychelo-
gy of reading, for instance in shaping some of the ideas developed by Gleftman and

+Preparation of this chapter was supported by the Research Council of this Univer-
sity and by the Ministry of Scientific Policy (Action de Recherche Conceriée
"Processus Cognitifs dans la Lecture").
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Rozin {1977 ; Rozin & Gleitman, 1977) in two very influential papers. I shall come
back to this point in the second section. There is ne recent, general survey with
the scope and comprehensiveness of those I have just mentioned {or of Menninger,
1969, in the related topic of number writing) and, sadly, it is Tikely that our
new scientific habits will no longer encourage such books to be written.

With respect to theory and terminology, two chapters in a book edited by Haas
should be mentioned ; one by Pulgram (1976} is concerned with typologies of writing
systems, and the other by Haas (1976) deals with the basic options in designing
writing systems. Very recently, a new book by Sampson (1985) was published that
deserves to become a standard reference in the field, at least among cognitive
scientists. From the vantage point of the linguist, Sampson succeeds in integrating
typological, historical, and psychological aspects of writing systems to a degree
never reached before.

Space limitation prevents an in-depth discussion of terminology and definttion.

To a large extent, I shall adopt Sampson's hierarchical (1985, p. 32} classifica-
tory scheme, which is a satisfactory synthesis of concepts developed by Gelb {1963),
Haas {1976}, and Pulgram (1976).

The first major distinction is betwsen semasiographic and glettographic visual
systems of communication. A semasiographic message conveys meaning directly without
mediation of the spoken language. Semasiographic messages tere generally vague

when they were first used in primitive societies, but modern semasiography as it

is used in specialtized domains such as road signs or mathematical notation conveys
highly specific, precise messages. The cardinal feature of a semasiographic message
is that it does not translate into a single sentence of the spoken language. In
contrast, a glottographic message represents an actual or a potential spoken utter-
ance. In his initial broadest possible definition of writing as "a system of human
intercommunication by means of conventional visible marks" Gelb (1963, p. 12) did
not distinguish between semasiography and glottography. But he went on to restrict
writing to glottographic systems, coming close to the conception of Bloomfield
{1933, p. 21) who claimed that “writing is not a language, but merely a way of
recording language by means of visible marks™. A minor addition to these defini-
tions is needed to aveid any visual message, such as nonverbal meaningful gestures
or finger spelling, to be considered writing ; namely, the visible marks must_be
made permanent on some Eraditional support {stone, wood, paper, leather, etc)®.

Glottographic systems being the only cnes te provide full weiting, any further dis-
tinction in the classification will be restricted to them. Recording language by
means of visible marks requires establishing some kind of isomorphism between the
phonic medium and the graphic medium. This could theoretically be achieved in many
different ways, but actualizations have taken only four different forms. Mapping
between the two media has been implemented by segmenting the spoken utterance into
words, morphemes, syilables, or phonemes and by associating these units with con-
ventional graphic symbols henceforth referred to as graphemes®. It is convenient
to consider an intermediate level in the classification in which glottographic
writing systems based on meaningful units {words or morphemes} are subsumed under
the logographic heading and those based on meaningless, phonological units, either
syltables (syllabic systems) or phonemes {alphabetic systems), under the phonogra-
phic one. Three points should be made to further specify some terminological dis-
tinctions.

1. The term logography has replaced the older term ideography that became inappro-
priate as soon as one recognized the glottographic essence of writing systems. What
is represented in writing is not the concept itself (or the idea), but the word
standing for the concept. To keep strictly in line with etymology, the term logo-
graphic should designate only writing systems whose units are words. We could then
use the term morphographic for those systems representing morphemes., This would
force us to find a new header for replacing the logographic one, but 1ittle would
be gained in doing so. Besides, it would not help us much in specifying exactly
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what is represented in the Chinese script, the only one to be extensively based on
a logographic principle. As we shall see, Chinese graphemes stand for monomorphemic
words and the notion of plurimorphemic word is not as distinct from that of syntac-
tic construction as it is in English, for example.

2. Number writing 1s semasiographic, not glottographic, because symbols used in the
positional notation do not tramslate a spoken utterance (e.g., 3,125 stands for
three thousand, one hundred and twenty-five). There is nevertheless a widespread
tendency among cognitive psychologists, including myself in another article
(Holender & Peereman, 1985}, to consider single digits as logograms. This s not
necessarily an appropriate terminological choice as suggested by Edgerton {1941}
in a brief, insightful article. The point raised by Edgerton is that even single
digits do not always have an exact correspondance in a spoken utterance {e.g.,

2 is not pronounced in reading 2nd ; word order is reversed in reading «3). Hence,
from a formal point of view, it is better to classify digits under the semasiogra-
phic heading in all circumstances.

3. An alphabetic script establishes a relation between graphemes and abstract
units of the spoken language called phonemes, not between graphemes and speech
sounds. If the latter were the case, an alphabetic script would be equivalent to
the International Phonetic Alphabet (IPA}, which is never the case. Phonetic diffe-
rences such as that between the aspirated [t] in [top] and the unaspirated [t] in
{stop] are not represented by the orthography unless they have a functional con-
trastive value in the language ; that is, unless they differentiate between phone-
mes. This is not to say that phonetic features are never represented at all, but
they are neither systematically represented nor used as basic units in any phono-
graphic writing system. A similar claim can be made as regards suprasegmental
phonology {e.g., stress, intonation) that is poorly, if at all, represented in
writing.

The foliowing conventions will be used. A word between double quotes refers to a
tinguistic form irrespective of the medium. An italic word refers to the written
farm. As wsual, phonetic representations are between brackets and phonemic ones
between slant Tines, but I shall keep on using the Latin alphabet, supplementing
it with verbal descriptions if necessary, instead of using the IPA symbols.

PRESENT-DAY WRITING SYSTEMS
Nonalphabetic Scripts

Chinese. The stangard references are Kratochvil (1968) for the language and Alleton
(1976) for the writing system. As regards writing, shorter treatments by French
{1976), Leong (1973}, and Wang {1973) provide us with excellent introductions to
the topic.

Chinese is not a unitary language ; it can be divided into several groups of dia-
Tects all belonging to the Sino-Tibetan language family. Mandarin is the most wide-
spread group of Chinese dialects of which one variety spoken in the area of Peking
is now considered Modern Standard Chinese in Mainland China. What should be under-
stood by this concept is probably well captured in the following quotation from
Kratochvil (1968, p. 21) : “the language used today by educated speakers of Peking
dialect which most speakers of other Chinese dialects consider as the *correct’
form of oral communication and in whose favour they adjust their own speech beha-
vior", Yu€ dialects are spoken in Hong Kong and in the area of Canton and also by
the majority of the Chinese people 1iving in the United States because their ances-
tors generally came from the Canton area (Wang, 1973). In Taiwan, people speak
dialects of the Min group.

Typologically, Chinese is an isolating language. Many words are free, invariable
root morphemes that are never inflected. There is also a limited number of bound
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morphemes never used in isolation, but serving as affixes asscciated with root
morphemes. Plurimorphemic words are often dimorphemic, In this latter case words
consist of a rigid arrangement of either two root morphemes or of a root morpheme
and a bound morpheme. Kratochvil (1968, Footnote p. 73) writes that “MSC [Modern
Standard Chinese] morphology is up to a point petrified earlier syntax". The boun-
dary between syntax and morphology is therefore not very easy to draw in Chinese.

Chinese syllabic structure is relatively simple, which entails that only a few
hundreds of syllables exist in the language. Though ancient Chinese probably had a
repertory of over a thousand of syliables, modern Mandarin has only a stock of
about 420 such elements {Alleton, 1976 ; Leong, 1973). Allowing V to stand for a
single vowel, a diphthong or a triphthong, only ¥, CV, VC, and CVC syllables are
represented in modern Chinese. This basic syllabic stock is nearly four times as
big (1,380 syllables according to Diringer, 1968, p. 64} becagse almost every
syllable can be pronounced with one of four dtst1nct1Ve tones?. In Chinese, a tone
change {e.g., /ma/ with a high vs. /m3/ with a falling tone) is as distinctive as
a consonant change (/ma/ vs. /pd/) or a vowel change {/ma/ vs. /mi/).

The cardinal structural feature of Chinese is that almost every possible syllable
is a morpheme and almost every such morpheme is also a word. Even in allowing for
widespread homophony--about 80 % of the monomorphemic words have at least one homo-
phone (French, 1976, p. 105)-~the basic stock of nearly 1,400 syllables is not lar-
ge enough to yield all the words required by the language. This entails that wany
vords are plurimorphemic, often dimorphemic (hence disyllabic) as was already
stressed above.

Chinese graphemes, generally called characters, map onto speech at the morphemic
tevel. Hence, strictly speaking, the Chinese script is morphographic. However, as
point 1 in the Imtroduction entails, using the logographic label is more convenient
in our classificatory scheme. Aside from a few exceptions (mainly bound morphemes},
there is a one-to-one correspondance between characters and moncmorphemic words.
Compound words are therefore represented with the appropriate number of characters,
each one corresponding to one constituent morpheme. Let us summarize what has been
described thus far by stating that in Chinese there is almost a one-to-one rela-
tionship between the elements of any two of the four following sets : syllables,
movphemes, monomorphemic words, and characters.

Structurally, characters can be classified into two main groups, one consisting of
simple characters and the other of compound characters. The make-up of simple cha-
racters is a variable number of strokes whose configuration cannot be analysed into
functional subcomponents. Many of them have a pictographic origin that is now Tost
through simplification and stylization, A few of them are diagrams concretizing
more or less abstract concepts {e.g., one, two, or three horizontal strokes stand-
ing for the numerals 1, 2, and 3}. There are about a thousand simple characters in
use at the present time.

Compound characters are of two types. There is a small subset of characters compo-
sed of two or three simple characters and whose meaning is derived from the meaning
of the subcomponents. However, most of the compound characters (prabably about 80 %
of the characters in use), are phonetic compounds. One such character consists of
two parts ; one, called the radical, suggests the meaning of the character, and

the other, called the phonetie, suggests its pronunciation. There are 214 radicals
{now reduced to 189 in Mainland China), most of which are simple characters that
can be used either in isolation or, in some cases, as phonetiecs in other charac-
ters. Phonetics are often simple characters, but some of them are themselves phone-
tic compounds. One can identify 1260 such phonetics (Alleton, 1976, p. 36}.

Two qualifications should be made about phonetic compounds. First, the radical may
sometimes provide an accurate indication of the meaning of a character, but often

the semantic relation between the radical and the character is very loose and even,
in some cases, misleading, Second, a similar situation prevails with respect to the
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relation between pronunciation of the phonetic part of such & character and pro-
nunciation of the character itself. Sometimes homophony or near homophony (the
tone is generally neglected in building these associations) is the rule, sometimes
great differences between pronunciations exist, mainly because words once pronoun-
ced the same have followed different paths of phonetic transformation.

Whether simple or compound, characters always occupy roughly the same square area
in a text. There is no space between characters, hence no visual cues demarcating
plurimorphemic words, but Western punctuation marks are now commonly used to sepa-
rate clauses and sentences. Chinege is written either in columns to be read from
top to bottom and from right to left or in rows to be read from left to right.

Chinese morphographic script is well suited for writing the invariable monosylla-
bic morphemes of the Chinese language. One of its main advantages is to provide an
easy means of disambiguating homophones in writing. This could hardly be realized
by using an alphabetic script {even allowing for a lot of irregularity in the gra-
pheme-phoneme correspondance such as in the French homophones mer, mérz, moire,
for example) because homophony is so widespread in Chinese that it allows complete
short homophonous sentences to be written (a trick sometimes used for greeting
purposes, see Sung, 1979}, One of the main drawbacks of Chinese script is the
difficulty of writing foreign proper names (Sampson, 1985, pp. 166-167). Such
words are first given a Chinese syllabic rendition that is then transliterated
using characters having the appropriate pronhunciation, their meaning being gene-
ratly disregarded {e.g., Marx = mikésZ). There is no particular subset of Chinese
characters used as a syllabary, but the choice of characters playing the role of
phonetic loans is smaller than the full repertory. In analysing the writing of
200 foreign names appearing in Hong Kong newspapers {seven different newspapers in
a four-day period}, Godwin {1979) found 267 different characters used for repre-
senting 193 differvent syllables, of which 52 were associated with more than one
character.

There is no doubt that mastering Chinese reading and writing requires a considera-
ble amount of rote leaning. There is, however, a widespread tendency in the West
to exaggerate the burden imposed by the Chinese script. Besides, the saliency, in
terms of linguistic awareness (see the second section, below), of the monosyllabic
morphemes represented by Chinese graphemes probably makes the writing system easy,
if not quick, to learn.

How many characters should a Chinese persen know to become a reasonably proficient
reader ? Different sources provide an estimate of 2,000 to 3,000 characters corres-
ponding to the standard of elementary education. In reviewing thirty years of
teaching studies taking place before 1949, Ai {1950} reported that an average
student knew about 2,000 characters by the end of his four-year primary courses.
Similarly, in Hong Kong, children learn from 500 to 600 characters each year, there-
by acquiring a total of about 3,000 to 3,500 characters after six years of primary
school {Leong, 1973). According to Leong, only a quarter of the schooling time
{plus a fair amount of daily homework} is devoted to this topic. In Mainland China,
there is an official list of 2,421 characters everyone should know. Current dic-
tionaries often comprise less than ten thousand characters? (At, 1950 ; Alleton,
1976). Different sources agree in estimating that an adult of average education
reading newspapers probably knows about 5,000 characters, which implies an ability
to read about three times as many words {(Ai, 1950 ; Alleton, 1976 ; French, 1976}
because many words are plurimorphemic.

Japanese and Korean. The standard reference about Japanese language is Miller
(1967). A special issue of Vigible Language edited by Seeley {1984a) is devoted fo
some aspects of the Japanese writing system. In the psychological literature, HMorton
and Sasanuma (1984} provide a good sketch of Japanese writing and Taylor (1980)

?qes the same for Korean ; Sakamoto (1980) gives an excellent description of

1L rAgana. :
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For historico-political reasons, a large stock of Chinese morphemes were incorpo-
rated into both the Korean and the Japanese spoken languages. These languages
belong neither to the same family {(Korean is an Altaic language, but whether Japa-
nese aiso belongs to this family is still controversial) nor te the same typology
as Chinese {Korean is agglutinative and Japanese inflexional). Words, and even
root morphemes, are often plurisyliabic. These languages differ, however, in the
complexity of their syllabic structure. Japanese has only a little over 100 open
syllables of the types ¢V and V and some CV syllables confaining a glide. In
contrast, Korean has several thousands of syllables of the following types : V, VC,
CV, CVC, and CVEC. Writing both of these languages using exclusively Chinese cha-
racters standing for their morphemic value would be inadequate because affixes,
grammatical inflexions, and function words could simply not be represented. The
sotution adopted in both Japanese and Korean consists in writing the roots of
content words {nouns, adjectives, and verbs) with the corresponding Chinese charac-
ters and to supplement this incomplete system with either a syllabary (Japanese)

or an alphabet {Korean} to represent ail the rest. Such is the principle, but, as
we shall see shortly, its implementation is much more complex, especially in
Japanese,

To begin with, let us describe the phonographic part of these systems. .Japanese's
two kana scripis, hiragana and katakana, arve complete syllabaries, either of which
could be used to write any Japanese word, whether of native or foreign (including
Chinese) origin. There is a one-to-one correspondance, similar to thai between
upper and lowercase letters in our alphabet, between the graphemes in the two
kana,

There are 46 basic kana graphemes ; five corresponding to the vowels /a, i, u, e,
o/, one to the nasal phoneme /n/, and the rest to open CV syllables of which the
consonants are /k, s, t, n, h, m, ¥, r, W/ and the vowels any of the five vowels
just mentioned. The syllables /yi, ye, wi, wu, we/ are not represented ; some
because they never existed in the language, others because they are no longer in
use today. Twenty-five additional syllables are represented by adding one of two
diacritics to the upper right side of some of the basic characters. A small circle
transforms /h/ into /p/. Two ticks transform /k, s, t, h/ into their voiced
counterparts /g, z, d, b/. Thirty-three syllables containing a glide (e.g.,

/nyo/ or /kyu/) are written with twe characters, one corresponding to the syllable
beginning with the appropriate consonant followed by an /i/, and the second being
a small version of the character for /ya/, /yo/ or /yu/ {Hence, nyo is ni + small
yo and kyu is ki + small yu). There is one other small character used to indicate
gemination of any consonant.

The Japanese grapheme-syllable correspondance is regular, except for at least

five cases {(see Sakamoto, 1980). One such case is that in the middle of a word,
the phonetic value of [n] changes into Im] if the following phoneme is /m/, /b/,
or /p/, but the same grapheme is used in both cases. Two other cases are that fhe
kana for the vowels fu/ and i/ should be pronounced as if they were standing

for fo/, and e/ when they are used to prolong the sound of syllables ending by
Jo/ and je/. Two further cases involve the grammatical particles /wa/ and /e/ that
are written with the graphemes usually standing for fha/ and /he/ ; this being an
example of historical orthography.

Although it is quite convenient from a typological point of view to consider the
two kana as syllabic scripts, this terminology is only roughly appropriate. The
point is that kana symbols stand for pronunciation units of approximately the same
duration. These phonological segments are called moras. In Japanese, moras are fot
always coextensive with syllables, the most prominent exception being the sound
[h], which is a mora, but not a syllable. This distinction is best captured by an
example. A word such as “ningen” (human being) has two syllables (/nin/ and fgen/},
but four moras {/ni/, /n/, fge/, and /n/} 3 it is accordingly written with four
kana.
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The Korean phonographic component could not be syllabic because syllables are too
numerous. Therefore, an alphabetic principle is used. Only 24 basic Tetters are
needed to represent the phonemes of Korean {Taylor, 1980) ; 14 standing for the
consohants and 10 standing for the vowels®, These alphabetical symbols are always
grouped into syllabic blocks containing as many letters as there are phonemes in
the syllable (from 1 to 4) except that the absence of initial consonant in a V or
& VC syltlable is indicated by a small circle. Letters are organized in both the
horizontal and vertical dimensions of a syllabic block according to simple rules.
Knowing these rules and the basic alphabetic symbols allows a person to read any
syllabic block and hence any plurisyllabic word written phonographically (not
including a Togographically represented root).

The logographic component of the Japanese script consists of kanji characters.

A kanji character is a borrowed Chinese character standing for a Japanese native
root morpheme having roughly the same meaning as that originally represented in
Chinese, If this were alil, the system would be relatively simple, Complications
arise from two sources. First, many Chinese words were incorporated into Japanese,
forming the Sino-Japanese vocabulary. This implies that the Japanese spoken lan-
guage which, as any language, is of course able to express any current concept
with native words, often has Sino-Japanese synonyms or near-synonyms to express the
same concepts. Sino-Japanese words are naturally represented with the original
Chinese characters. It follows that most characters have at least two different
“readings", one called the kun-reading, corresponding to the Japanmese native mor-
pheme, and the other, called the on-reading, corresponding to the Sino-Japanese
form of the same movpheme. Second, there are three different layers of Chinese
vords in Japanese, each layer originating in a different period of borrowing
{roughly, 6th, 8th, and 14th century A.D. : see Milter, 1967, Chapter 3). Chinese
pronunciation rules were different during each of these periods. Even though the
vocabulary borrowed during each of these three periods is more or less disjoint,
there are, however, some characters having two or even three different on-readings,
the correct reading being determined contextually {see Sampson, 1985, Chapter 8

for more details).

The pronunciation of a Sino-Japanese word consists in the Japanese rendition of
the corresponding Chinese pronuiciation at the time of borrowing. Relative to
Chinese, tone is always suppressed, which implies that homophony is extremely

high in monosyllabic Sino-Japanese words (less than 300 different forms exist),
and sound modifications are frequent because Japanese phonology is different from
that of Chinese, All this implies that the phonetic part of a compound character,
which can of course play no phonetic role at all in the kwm-reading of the charac-
ter, is probably not playing a much greater phonetic role in the on-readina(s) of
the same character either.

Pronunciation of the kanji part of the script is contextually determined. General-
1y, isolated kanji are given a kun-reading, whereas kanji occurring in compound
vords are given an on-reading. Which particular on-reading is appropriate when
there is move than one possibility can be determined by subtle meaning distinctions
conveyed by the compound., kanji completed by kara indicating inflexions are always
given a kun-reading. No such compiications exist for the logographic part of the
Korean script because there is only one possible pronunciation which is quite close
the Chinese one (Taylor, 1980}.

The Japanese script is, therefore, a mixed script combining logographic and phono-
graphic represenfations. Content root morphemes are written in kanji ; inflexions,
function words, affixes, and other grammatical particles are written in Airagana
foreign, non Chinese, loan words are written in katakana. Also, Arabic numerals
are now commonly used to write numbers, and uppercase Latin letters appear in
Japanese texts for common international abbreviations.

Like Chinese, Japanese is written either in columns to be read from top to bottom
and from right to left, or in rows to be read from left to right. Word boundaries
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are not indicated but the more complex visual configuration of kawji compared to

kana graphemes provides a good visual cue for root morpheme identification. Also,
a transition from Airagana to kanji must represent a word boundary because there

are almost no prefixes in Japanese {Sampson, 1985, p. 186), The Western full stop
and comma are now commonly used {see Twine, 1984).

The main advantage of the logographic part of the Japanese script is to allow for
disambiguation of homophones, which is even more necessary in Japanese than in
Chinese, Another advantage pointed out by Backhouse {1984, p. 223) is that the
scientific vocabulary is transparent because it is built on Chinese roots which,
once represented by the corresponding characters, could evoke their more or less
synonymous meaning in native Japanese. For these and other reasons, it is extrenme-
1y unlikely that the Japanese would ever drop the logographic component of their
script. Assuming they de nevertheless abandon it, there is no reason (at least, no
tinguistic reason), in view of the simplicity of the syllabic structure and of the
associated kana syliabic script, that Japanese should ever switch to an atphabetic
script. Notice, however, that Miller {1967, p. 98) states that "it was the nature
of the script which was borrowed, rather than the structure of the language to
which is was now adapted, which determined the syllabic nature of Japanese ortho-

graphy".

Before World ‘ar II, a Japanese reader should probably have known as many (5,000
or so) kanji characters as a Chinese reader. The situation has changed since 1946
because the kanii repertory has been limited to an official Tist of 1,850 charac-
ters (see Seeley, 1984b for a history of changes in the Japanese script since 1900),
of which 881 {996 since 1971) are supposed to be learned by the end of primary
schoot {Sakamoto & Makita, 1973), A revised 1ist published in 1981 now contains
1,945 characters, of which 737 have only on-readings, 40 have only kun-readings
and 1,168 have both on and kis-readings (Backhouse, 1984}. The official list of
kanji characters represents the minimum educational standard and newspapers are
requested not to use characters outside the list. This is not so in scientific or
literary texts so that, even now, Japanese educated readers probably know over
3,000 characters. In North Korea, the use of Chinese characters has been abandoned
completely, whereas in South Korea 1,300 such characters are still used in combi-
nation with the alphabetic-syllabic script (Taylor, 1980).

Alphabetic Scripts

The alphabetic principle is used in almost all the written languages of the world
save for those we have just discussed. Ideally, an alphabet should contain as many
graphemes as there are phonemes in the spoken language and a one-to-one correspon-
dance should be established between graphemes and phonemes. Although this ideal is
almest never reached completely, it is often approximated quite closely. It is
worth distinguishing different types of departures from this principle because
they are not all equally damaging to it. One type of departure consisis in using
polygraphs. A polygraph is a combination of two or more graphemes of the repertory
standing for one single phoneme. As long as these graphemic groups are consistently
mapped onto the same phonemes, their use only slightly violates the basic princi-
ple, if at all. A Tittle more damaging is the existence of consistent, but con-
fextually determined values of some graphemes (e.g., the value of ¢ before e and <
vs. fts value before a, o, and u in English or in French}. Finally, the most
damaging departure is achieved when the one-to-one graphene-phoneme correspondance
is abolished for reasons unrelated to contextual Tetters. In this case, one gra-
pheme (or polygraph} may represent several phonemes or one phoneme may be repre-
sented by more than one grapheme, or both. Some reasons why such a violation of
the basic alphabetic principle can occur will be examined in the second section

of this chapter.

In what follows T shall provide some broad historical information (based alwost
exclusively on Diringer's 1968 account} to explain how alphabetic writing spread
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all over the world. There is general agreement about the fact that the alphabetic
writing principle evolved only once in history. There is, however, much controver-
sy about the stages {and the influences involved) of the process, taking several
centuries, which led to the first complete alphabet : the North Semitic alphabet
{called Nest Semitic syllabary by Gelb, 1963). One of the oldest famous inscrip-
tions using this alphabet, that of Abhiram's coffin, is now dated as stemming from
the early tenth century B.C. {rather than from the Tate thirteen century B.C. as
believed before, see e.g. Gelb, 1963, p. 132 i Harden, 1971, p. 108). The North
Semitic alphabet, with its 22 letters representing only consonants, 1s the proto-
type of all the alphabets in the world. It is convenient to distinguish three main
branches in the spreading of alphabetic scripts ; these are the Aramaic, the
Brahmi, and the Greek branches. Aside from their different geographical distri-
bution, which is irrelevant for our purposes, these three groups of alphabets
differ mainly with respect to how fully and by which graphical device they repre-
sent vowels.

Aramats  branch : Hebrew and Avabic alphabets. Starting in the seventh century B.C.
and lasting for more than a thousand years, Aramaic, a Semitic language from Syria,
became the I<ngua franca of the Near East, extending as far as West India. Aramaic
was written with a graphically modified version of the North Semitic alphabet.

The Aramaic script is at the origin of both the classical "square Hebrew” alpha-
bet and-the Arabic alphabet. Numerous classical Hebrew inscriptions can be found

in the second century B.C. and the earliest Arabic ones appeared in the fifth or
sixth century A.D.

The principle of Semitic writing is to represent fully the consonants and to leave
the vowels either unmarked (originally) or incompletely marked as is the case in
most Hebrew and Arabic texts today. Two features of the Semitic language structure
are probably responsible for the fact that a script based on such a principle can
work, First, the phonological make-up of a root morpheme is generally not concen-
trated into one unitary speech segment. Rather, being embodied in the consonantal
skeleton of a word-size utterance, this make-up is discontinuously spread through-
out the spoken word. Second, the vowels interspersed within such a consonantal
skeleton are used as inflexional patterns indicating, for instance, part of speech,
verb tense and mood, and so on. Hence, a given consonantal pattern (often compri-
sing three consonants} corresponds to a whole group of words related in meaning.
In the case of an isolated word, providing the vowels {as is done in spoken lan-
guage) would generally unambiguously indicate which word is intended. Conversely,
in reading a text, contextual syntactic and semantic information together with the
consonantal sketeton of a given word would, theoretically, unambiguousty determine
which word it is, thereby indicating which vowels to pronounce in the case of oral
reading {see Barr, 1976).

Actually, reading a Semitic text completely devoid of vowels is not as easy as the
foregoing description might erroneously suggest. It would require considerable
grammatical knowledge and a cumbersome, long semantic and syntactic analysis would
be necessary to reach a correct interpretation. For these and other reasons two
ways of indicating vowels have been devised. One system, by far the most wide-
spread, consists in providing partial vocalic information by using matres
ieotionis ; that is to say, letters of the repertory that could stand either

for consonants or for Tong vowels according to the context. This system, though
generally helpful, may nevertheless constitute a source of ambiguity in its own
right because some letiers play a dual function. The second system for specifying
vowels consists in adding diacritics to the consonants, This optional practice is
generally referred to as "pointing" and a text could therefore be "pointed"
(containing both matres lectionis and diacritics) or "unpointed” {containing only
matves lectionie). These diacritics are used not only for supplying full vecalic
information, but also for completing missing consonantal information. There is no
such practice as partial pointing ; hence, an unpointed text lacks both the vocalic
and the consonantal informaticen conveyed by diacritics.
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Rosén {1977) provides a linguistic analysis of the contemporary Hebrew spoken
language. As regards writing, Barr (1976}, and especially Rabin (1977} are good
sources and Navon and Shimron (1984) give us an excellent psychologicaliy (from
an information-processing point of view) oriented description of the main features
of present-day Hebrew script.

Unpointed Hebrew is written with the 22 original consonantal letters derived from
the Aramaic alphabet. Some letters stand for two different phonemes. Conmversely,
some eariier phonemic distinctions now lost in the spoken language are still ortho-
graphically represented ; hence, Hebrew orthography is historical.

Modern Hebrew has only five vowels {six in some pronunciations) /a, e, i, o, u/.
The distinction between long and short vowels is now completely tost in speech,
but not in writing. Rabin {1977) distinguishes between twe types of unpointed
spelling ; these are grammatical spelling and full spelling. Grammatical spelling
uses three of the 22 basic letters as matres lectionis for supplying partial voca-
1i¢ information about (former) long vowels exclusively. In this system, the
letters v and y could stand either for their consonantal value or for one of

two vocalic values (v stands for fo/ or for /u/ and y stands mostly for /i/ but
sometimes also for fe/). A third matres Lectionis, h, always indicates a vowel at
the end of a word {generally /a/, sometimes /e/, and /i/ in a few cases) and a
consonant elsewhere. Notice that grammatical spelling is completely standardized
and consistent, also it is defective within its own logic in not being able to
vepresent the Tong /a/ except in final position, and that it offers no graphical
means of distinguishing between the vocalic and the consonantal roles of v and y.
Full spelling adds two features to grammatical spelling. First » is now used for
representing the (former) short vowels fo/ and /u/ and y for representing the
short /i/. Second, the vocalic role of these two letters is now distinguished from
their consonantal role by doubling the letiers in this latter case. Notice that
the use of full spelling is inconsistent and not standardized and that vowel repre-
sentation is still ambiguous {many-to-one vowel-letter mapping} and incomplete
because long /a/, short /a/, and short /e/ cannot be specified.

Most adult literature is unpointed. Pointing is used mainly in the Bible,
children's books, and poetry. Children start learning to read with pointed texts,
but they rapidly switch to unpointed ones. The pointing systems consists of a set
of diacritics (placed above, below, or inside the consonants) aimed at supplying
almost all the information missing in unpointed spelling. Pointing is quite
successful in achieving this goal, but new problems may arise from the fact that
the system is plethoric. For instance, there are 14 diacritics for indicating

five vowels ; hence, here again Hebrew corthography pays its tribute to history.
Diacritics are also used for distinguishing between cases in which the same letter
could stand for two different consonants, for distinguishing between the vocalic
and the consonantal value of magtres lectionis, and for a few additional roles that
will not be described here.

Hebrew is written from right o left, words are spaced, and letters are not very
discriminable (square, noncursive shapes with few ascenders and descenders}, Five
letters have two different graphical versions, one being used only in initial and
medial position and the other only in final position.

The basic principle of Arabic writing is the same as that of Hebrew. There are,
however, some differences bearing mainly on details. The alphabet contains 29
letters standing for consonants only. Three of these letters are matres lectionis
that are used consistently in unpointed spelling for specifying the three long
vowels of Arabic /a, u, i/. Contrary to Hebrew, there-is a one-to-one relation-
ship between matras leciionis and long vowels in Arabic writing. In pointed
spetling, the three other vowels of Arabic (short /a, u, i/) are marked by dia-
critics. There are two more diacritics, one used to indicate the absence of a
vowel, and the other for consonantal gemination. On the whole, the Arabic pointing
system is less complex than that of Hebrew due partly to the fact that all conso-
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nants are represented by basic symbols and partly to the small number of
vawels.

Contrary to Hebrew, Arabic writing is extremely cursive. The basic shape of some
letters are the same, but these are differentiated by using one, two, or three
diacritical points. These diacritics are not optional and should not be confounded
with those used in the pointing system described above, About three fourths of

the letters have four different shapes according to whether they stand alone, or
in initial, medial, or final position in a word, Arabic is written from right to
left and words are separated by spaces.

The Bralmi branch : Devaragari alphabet. A1l the modern Indian alphabets derive
from the Brahmi alphabet. This alphabet, appearing in the seventh century B.C.,

Was probably adapted from the Aramaic alphabet (this hypothesis is favoured by
Diringer, 1968, p. 262, though he admits that only the idea, not the script itself,
could have been borrowed). Indian alphabets and their foreign offshoots in South
East Asia, Indonesia, and Tibet are numerous. One of them called Devanagari
{earliest inscriptions in the seventh century A.D.) plays a very important role

in India because it was used for writing both Sanskrit (the historical literary
language} and Hindi (the efficial language of modern India).

I took most of my information about Devanagari from Diringer {1968}, Février
{1959}, and Oommen {1973). Devanagari has 48 letters : 34 consonants {plus a few
additional boryrowed consonants according to Oommen, 1973), 10 vowels, and 4 diph-
thongs. A consonant letter never has a_pure consonantal value, but indicates the
consonant followed by a short /a/, a very frequent vowel in the spoken Janguage.
This short /a/ is not pronounced in final pesition and becomes a sefwa in unstres-
sed syllables. The short fa/ is therefore indicated by default, whereas a vowel
different from it is always fully specified by a small sign appended above, below,
or to the side of the conscnant. The value of a consonant letter accompanied by a
vowel sign is therefore an open CV syllable whose vowel replaces the short fa/ of
the basic letter., Two additional features are important. First, an initial vowel
could not be represented in the system described thus far. This problem has been
solved by designing vowel letters that are used only in initial position. Second,
consonantal clusters are represented by grouping {wo or even three consonantal
letters, which sometimes involves putting one letter on top of the other and
modifying letter shape and integrity. There seems to be a large number of diffe-
rent consonantal clusters in Devanagari because, according to Février (1959, p.
348), 256 corresponding graphic patterns were available for printing at the
"Imprimerie Nationale" in Paris. One diacritic indicates nasalization of the
following vowel and another indicates less than full phonetic value of a letter
(Oommen, 1973).

Devanagari is written from left to right and words are now separated by spaces.
One feature common to all tetters is a horizontal top line from which the other
letter features hang. In addition to spacing, words are alse individualized by
the fact that the top line of the component letters is continuous.

One should not be misled by the syllabic appearance of the script. The principle
that is applied is genuinely alphabetic, both consonants and vowels heing comple-
tely represented by individual graphemes and a particular vewel sign having the
same shape whatever the consonant to which it is appended (see Barr, 1976, pp. 72-
74 for a similar claim about the Ethiopian script whose origin is the South Semitic
alphabet rather than the Brahmi alphabet). Another point is that alphabets of
Brahmi origin are not more defective in representing vowels than alphabets derived
from Greek ; the difference between them being more of graphic than of linguistic
import. Compared to those of Western alphabets, vowels (except in initial position)
of Indian alphabets are smaller than consonants and not interleaved between conso-
nants on the main line of fext.
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The Greek branch. The Greeks adapted the North Semitic alphabet in order to wrife
their own language sometime during the first centuries of the first milienaium B.C.
{earliest inscriptions in the éighth century 8.C.). A1l the alphabets used in
European languages {and later in most languages spoken in the U.5.5.R.) are deri-
ved from Greek by mediation of either the Latin or the Cyrillic alphabet. The
Greek's important innovation was the assignment of five unused Semitic letters £0
represent the vowels. They also added some letters to represent missing
phonemes, ending up with the 24-letter classical Greek alphabet in the fourth
century B.C. This alphabet was Jater modified by the Romans, who used 23 letters,
Three letters were added in the Middle Ages, leading to the modern Latin alphabet
of 26 letters used for all the languages of Western Europe and also by the Slavonic
pecple of Roman Christian faith. The other Slavonic people, those of Greek Orthodox
faith, have adapted the 43-letter Cyrillic alphabet that was designed on the Greek
pattern in the ninth century A.D.

It is noteworthy that the Latin alphabet does not contain enough letters to repre-
sent all the phonemes of most West European languages. Because of the widespread
reluctance to add new letters, the sclution has often been to use polygraphs and
to modify the values of some letters by adding diacritical marks. In contrast,
the Cyrillic alphabet contains enough letters {sometimes, even too many letters)
for a one-to-one grapheme-phoneme correspondance to hold true in most Stavonic
alphabets derived from it. Also, after 1917, dozens of previously nonwritten
lanhguages in the U.S$.S.R. were provided with alphabets containing enough letters
to represent univocally each phoneme (this was first achieved by means of a modi-
fied Latin alphabet and then by switching to the Cyrillic alphabet during the
Forties}. As a consequence these alphabets often contain many more Tetters than
we are used to. Amongst the 54 such alphabets listed by Diringer {1968, pp. 378-
381), 37 have between 30 and 39 letters, 9 between 40 and 49 letters, and 8 bet-
ween 50 and 73 letters.

Lack of space prevents me from describing specific scripts (see Cohen, 1958,
Chapter 10 for many examples) originating from the Greek alphabet in any detail
but some specific problems raised by some of them will be discussed in the next
section.

ORTHOGRAPHIES AND READING RESEARCH

Orthographic Representations

In most languages the orthographic conventions are more complex than is suggested
by simply describing the basic relation between graphemes and the linguistic units
they generally stand for. Some reasons uhy this is so have already been touched on
in the preceding section, albeit implicitly.

One complication arises from the mixture of different principles within a single
text, the most extreme case being the mixture of phonograms and logograms in
Japanese or in Korean. Such a mixture fs not completely umknown in Western ortho-
graphies because a small number of nonalphabetic symbols such as £,¢, %, &, and
Arabic numerals are sometimes encountered in alphabetically written texts. As was
mentioned in the Tatroducifon, numbers, even single-digit numbers, are best consi-
dered semasiograms and the logographic nature of some other symbols is also ques-
tionable {e.g., & and £ in %3 and £7}.

What really complicates orthographic conventions, however, is the fact that the
graphemes do not always keep their primary function. In Chinese, a basically logo-
graphic unit may sometimes take a phonographic value as is the case when it plays
the role of a phonetic in a compound character or that of a phonetic loan for
writing foreign proper names. Similarly, a string of letters may preserve the
visual make-up of morphemes at the expense of loosing the phonemic values of some
letters (e.g., heal vs. health) or words pronounced the same ({homophones} may be
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differentiated orthographically (e.g., French ver, verre, vers, vert, and even so
vers 15 a homograph with two meanings). One can, therefore, hardly specify what is
represented in an orthography in terms of a single principle.

A good starting point for discussing these matters may be found in two citations,
one from Gelb {1963) and the other from Chomsky {1970}, offering as contrasting
views as possible about what an ideal orthography should represent. Gelb

reflects the linguistic Zeditgeist of the first half of this century in claiming
that

what we should look for is a system of writing combining the
exactness of the IPA alphabet with the formal simplicity of
a shorthand system. (p. 246)

Whereas Chomsky (1970} believes that :

an optimal orthography ... would be ome that has as close a
correspondance as possible, letter-to-segment, to the abstract
lexical form. Such an orthography leads directly fo the seman-
tically and syntactically significant units, abstracting away
from all phonetic properties that are determined by general
rule. {p. 12)

Today, nobody would maintain that an orthography should be phonetic, but the under-
lying conception according to which an orthography should provide regular, consis-
tent spelling-to-sound mapping rules is still widespread. As should be clear from
the Introduction, this formulation is acceptable only if 'sound' is taken to mean
any speech sound realizing the same phoneme. Gelb's original pesition in the

above citation can accordingly be reformulated in the following terms without
greatly altering its spirit : An optimal orthography should establish a regular,
consistent correspondence between the graphemes (or grapheme strings) and the
phoneme§ of a language (this will be referred to as Gelb’s amended position from
here on).

Chomsky's poesition stemmed from the generative theory of English phonology he
developed with Halle {see Chomsky & Halle, 1968, pp. 49-50). The aim of this
theory is to account for variations in the phonetic forms of words {e.g., "sign"-
"signal®, “divine"-"divinity", "courage"-"courageous™) by postulating underlying
invariant lexical representations and a set of ordered phonological rules for
converting these representations into the appropriate phonetic representations.
Chomsky believes (see above citation) that an optimal orthography should establish
a point-by-point relation between letters and units of the underlying lexical
representation, which is roughly what is achieved by English ; hence Chomsky's
claim that "conventional orthoaraphy, in the case of English {or any other lan-
guage of which I have any knowledge), is remarkably close to optimal in this
sense" {Chomsky, 1970, p. 7).

It should be further pointed out that Chomsky's position rests also on the, need-
less to say, controversial assumption that some of the formal distinctions made by
linguists have a "psychological reality” in the mind of a competent speaker-hearer/
writer-reader. Chomsky postuiates the psychological reality of only two types of
representations--the lexical and the phonetic representations--departing from many
other theorists in denying the existence of a phonemic level of representation.
The phonological representation is composed of units more abstract than phonemes
because they are defined in terms of both phonetic and morphemic properties (see
Gleitman & Rozin, 1977). These units may be called morphophonemes and the lexical
representation may be considered morphophonological, even though Chomsky aveids
this terminology.

One suppliementary hypothesis worth mentioning is that the lexical representation
is assumed to be the same for every speaker of a language, even for speakers of
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different dialects, and to remain the same for long perieds of time in spite of
phonetic changes affecting the spoken language. This accounts for the adequacy of
a single, stable orthography for representing different dialects and different
stages of evolution of the spoken languages.

Recently, #Mattingly {1984, see also I.Y. Liberman, A.M. Liberman, Mattingly &
Shankweiler, 1980) has taken the argument further in attempting to demonstrate
that orthographies are basically morphemic. According to this view, whatever the
basic linguistic units represented by the graphemes, the ultimate goal of any
orthography is to keep morphemic shape constant. This goal is, of course, automa-
tically achieved in Chinese because it is a morphemic script. In phonographic
scripts, the only way to fulfill this requirement would be to use an orthographic
representation mapping the underlying morphophonological lexical representation as
closely as possible, As explained above, this is basically what Chomsky believes
orthographies do, but Mattingly introduces an important additional distinction,
that between shallow and deep orthographies. A shallow orthography maps graphemes
onto units corresponding to a broad phonetic transcription, units that are almost
equivalent to phonemes as defined in Gelb's amended position. A deep orthography
maps graphemes onto the morphophonemes of the underlying lexical representation.
Languages may also be characterized by the shallowness or deepness of their phono-
logy according to whether a small or a large number of phonological rules are
needed to transform the lexical representation into the phonetic one. 0f course,
the deepness-shailowness dimension of both orthography and phonology is best con-
ceived of as continuous, but, for the sake of simplicity, Tet us pursue the argu-
mentation as if it were dichotomous. Combining deep and shallow orthographies
with deep and shallow phonologies yields four possible outcomes. The crux of
Mattingly's argumentation is that genuine shallow orthographies do not exist,

or setdom exist, For him, it is most 1ikely that what may look like a shallow
orthography is determined by the shallowness of the phonology ; that is, by the
fact that the lexical representation actually represented in the orthography is
close to the phonetic representation.

Granting that one cannot hope to distinguish between shallow and deep orthographies
in languages with shallow phonology, refuting Mattingly's hypothesis would require
showing that languages with deep phonology do net necessarily have deep orthogra-
phy. Here follow four lines of evidence casting doubt on the plausibility of the
hypotheses of Chomsky (1970) and Mattingly (1984).

1. Historically, the basic goal in designing most alphabetic orthographies,
including that of English, was to represent phonemes ; that is, to fulfill Gelb's
amended position. The same tendency is pervasive when new orthographies are now
adapted to unwritten languages {Berry, 1958, 1977 ; Tauli, 1977). Assuming that
it 1s unlikely that in all these cases orthography is shallow because phonology
is shallow, why then design phonemic orthographies if morphophenenic ones are
more appropriate ?

2. Very few orthographies are explicitly designed to represent deep morphophono-
logical structures, though 0'Neil (1972) documents the recent (19th century) intro-
duction of a morphemic, alphabetic orthography for Farcese. When orthographies
happen to be deep, vreforms tend to make them shallower. For example, the original
Semitic scripts provided close to ideal morphophonemic orthographies, but they
started loosing some of their perfectness in this respect when the decision was
taken to indicate some vowels by means of matres lectionie. Moreover, full

writing of the predictable vowels is even supplied (by pointing} when correct
interpretation must be guaranteed {e.g., in the Bible or in poetry). Similarly,

in Japanese, the often predictable change of a morpheme's initial unvoiced conso-
nant into its voiced counterpart when the morpheme is the second of a compound
(e.q., /kana/ becoming /gana/ in /hiragana/) was not marked in the orthography
before, but it is now always indicated by a diacritic. In this respect Mattingly's
(1984, p. 16 ; I1.Y. Liberman et al., 1980, p. 147) assertion that this predictable
change is not marked in kawa is incorrect, probably because it is based on a
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confusing description of Martin {1972, p. 93). It is clear that the kana component
of the Japanese script is shallow, not deep as Mattingly believes (see Miller,
1967, pp. 194-196 ; Sampson, 1985, p. 186). This is, of course, not to deny that
the Japanese orthography is highly morphemic, but it is so thanks to its Togogra-
phic, not to its phonographic, component. Notice, however, that the voicing of

the initial phoneme of morphemes occupying the second position in compounds is

no longer always predictable in modern Japanese {indeed, /kana/ gives /hiragana/,
but also /katakana/}. Hence, one could argue that this unpredictability is respon-
sible for the shallowing of an otherwise deep orthographic convention, just as the
predictable vowels are now indicated in Turkish orthography perhaps because many
borrowed words do not respect the rules of Yowel Harmony {Mattingly, 1984, p. 16).
The present argument would, of course, be considerably weakened if this hypothesis
were correct. But one could equally argue that if a deep orthographic principle
were so desirable, the use of a shallower orthography could well be confined to
borrowed words that, in any case, can generally be easily differentiated from
native words, Indeed, English orthography, though containing many borrowed words,
remains a deep orthography as regards Vowsl Shift in the native vocabulary

(I.Y. Liberman et al., 1980, p. 147}.

3. Spelling-pronunciation, the tendency to pronounce words as they are written,
is a phenomenon opposite to that described in point 2. When spelling and pronun-
ciation become discrepant with respect to grapheme-phoneme mapping rules, instead
of writing what is actually pronounced by changing the orthography, one can
equally pronounce what is actually written. The spelling-pronunciation phenomenon
is well documented by Levitt {1968, 1978) for English, French, German, Italian,
and Spanish. It seems, therefore, that the underlying intuition of the speaker-
hearer/writer-reader is that spelling should be phonemic {Gelb‘s amended position).
Moreover, spelling-pronunciation may affect directly the form of the lexical
representation and, more generally, ovthography may shape the lexical represen-
tation even when spelling-pronunciation does not occur {Skousen, 1982). It is not
clear to me how such phenomena could be reconciled with Chomsky's position,

4. Chomsky's claim about English orthography has been criticized on several
grounds {Francis, 1970 ; Lotz, 1972 ; Tauli, 1977 ; see Sampson, 1985, Chapter 10
for & reappraisal). Even if the description of English orthography is wore or less
acceptable, one should be very cautious in interpreting Chomsky's (1970, p. 7)
sibylline claim about "any other languages™ he knows because the suggested gene-
ratization, though not studied systematically, is probably false. To take an
example, it is often asserted that Schane {1968}, in analysing Freanch phonology
and morphology, reached a conclusion similar to that of Chomsky for English as
regards French orthography. This is hardly so. It is true that Schane {1968, p, 16}
wrote that "“French spelling, to a Targe extent, is highly morphophonemic" but he
did so in the context of the analysis of French elision and 1iaison and he could
hardly have concluded the same {indeed, he did not, but he eschewed the problem
completely) after analysing the vowel and the verb system of French, Moreover, even
in the context of elision and liaison Schane (1968, p. 17) immediately qualified
his assertion by providing an example for which "the form is representative of

& stage of derivation between the morphophonemic and the phonemic or phonetic
levels". It is clear that admitting that intermediate levels of phonological deri-
vation may be consistently represented in the orthography amounts to refuting
Chomsky's position, One final point that deserves consideration is that although
it is untikely (but this should, of course, be investigated) that French phonelogy
is shallower than English phonology as regards at least some cases of vowel alter-
nation, it is nevertheless clear that French orthography is much shallower than
English in transcribing many of the resulting phonetic (phonemic) distinctions
(contrast English divine-divinity, huwnmam-humanity with French divin-divinitd,
humain-humanité, for instance), Similarly, Spanish, replete as it is with produc-
tive alternations such as sentar-asiento, contar-cuento, and so on, is certainly
not particularly shallow phonologically though quite shallow orthographically.
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Of course, impressionistic statements hardly constitute decisive arguments. Yet,
in the light of the four lines of evidence just mentioned, I would conclude that
one can hardly maintain the general claim (Mattingly, 1984) that orthographies aim
at preserving the visual shape of morphemes, regardiess of phonemic distinctions,
which in alphabetic scripts implies that orthography should map onto the under-
1ying morphophonological representations of morphemes (Chomsky, 1970 ; Chomsky &
Haltle, 1968). Even Engiish orthography, which seems often to confirm this princi-
ple, also relies on other principles for representing language.

In a way, it is surprising that it took so long to recognize that English orthogra-
phy is not unsystematic, but that it establishes regularities at different levels,
which implies that it has to compromise between several incompatible tendencies.
Bolinger {1946) and Vachek in the thirties (see Vachek 1945-1949, 1859, 1973 for
English accounts) were among the first to point to the fact that English orthogra-
phy often preserves the visual appearance of morphemes disregarding the phonemic
changes if necessary {Bolinger, 1946 used the term "visual morphemes"}, Venezky
{1970b ; 1970c) has systematically studied the structure of English orthography,
congluding that “English spelling-to-sound correspondences can be described in
terms of patterns of graphemic, morphemic, syntactic, and phonotactical processes"”
{Venezky, 1970c, p. 127). Venezky {1970a}, recognizing that it is advantageous for
an orthography not to rely on a single principle, suggested that in designing new
orthographies one should ponder the advantages of not relying exclusively on regu-
lar grapheme-to-phoneme correspondence rules.

It seems clear to me that the only reasonable research strategy would be to pursue
Venezky's enterprise in English and in many other languages, coming up with a quan-
titative description of the proportion of cases in which the orthography is based
on a phonemic {Gelb's amended position), a morphophonemic {Chomsky's position),
and on other intermediate principles. Even though each of these orthographical
principles is likely to be represented in at least some circumstances in most Tan-
guages, alphabetically written languages should nevertheless differ greatly in the
frequency of usage of each of these. Correlating the orthographical descriptions
with structural descriptions of the languages (at least from phonolegical, morpho-
logical and morphophonological points of view) should help understand why this is
50, which in turn could help generate interesting psychologicat hypotheses about
how reading is achieved.

Reading Research

Lack of space prevents even thinking of establishing subtle distinctions or con-
vergences between different reading research areas. To describe how a growing
interest for reading in different writing systems evelved, I shall nevertheless
adopt a trichotomic partition of the cognitive approach, distinguishing between

a psycholinguistic, an information-processing, and a neuropsychological stream

of research on the reading process. Two collections of chapters provide us with a
wide coverage of this topic ; one was edited by Kavanagh and Venezky (1980) and
the other by Henderson {1984). I shall conclude by some prospective considerations
about the role eye movement monitoring may play in this research.

Psycholinguisiic approach to reading. People working in this framework have been
influenced to various degrees by Chomsky's theoretical positions as regards lan-
guage acguisition and by his hypothesis described above about what should be
represented in orthography. Related to these positions is the concept of linguistic
awareness, whose theoretical aspects are developed by Mattingly {1972, 1979, 1984)
and whose practical implications for research on reading developrent and reading
disabilities can be well appreciated, for instance, in Gleitman and Rozin (1977 ;
Rozin & Gleitman, 1977) and in I.Y. Liberman (1982 ; [.Y. Liberman et al., 1980).

The basic ideas are the following. First, analysing and describing how language
is conveyed by script is of paramount importance. Second, reading is less natural

o~
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than listening to speech. Reading is, therefore, a derived activity that, unlike
speech processing, reguires linguistic awareness, that is, an ability a person has
to reflect upon his own linguistic activity. Third, most scripts represent phonolo-
gical units, hence phonological awareness is the kind of awareness required for
reading most scripts.

Linguistic awareness is necessary for learning to read because as I.Y. Liberman
{1982, p. 58) explains : "any reader or writer must, at least, be able to abstract
from the utterances of a language exactly those units that the orthographic charac-
ters represent". The problem is that not all these units are equally accessible, or
equally salient, Though it is quite easy to abstract words or morphemes, it _is more
difficult to abstract syllables, and even more difficult to abstract phonesb,
Hence, in these terms the speech units idealized by alphabetic scripts are the

most difficult to abstract frem the phonic substance, probably because there are

no such discrete units individualized in the speech stream. Though containing

three phones a spoken utterance such as [big] is not composed of three successive
units of sound eguivalent, say, to three successive piano notes. Acoustic cues
corresponding to each phone overlap in time through the whole syllable and ab-
stracting phones from the speech stream requires a complex perceptual process, of
which even the end-product is not always readily available to consciousness

(A.L. Liberman, Cooper, Shankweiler & Studdert-Kennedy, 1967).

The ability to consciously abstract phones from the speech stream is nevertheless
necessary to understand how an alphabetic script works. Conversely, this ability
develops as a byproduct of learning to read an alphabetic script as the following
results show. Suppose the task is to delete the first phone of spoken utterance
such as /rapin/, thus answering with fapin/. It has been shown that children just
beginning reading instruction (Alegria & Morais, 1979}, adult jlliterates (Morais,
Cary, Alegria & Bertelson, 1979}, and adult Chineses (Read, Zhang, Nie, & Ding,
1984)7 reading logograms but not pinmyin, all perform poorly ; whereas children
after a few months of reading instruction, adults who became literate during
adulthood, and adult Chineses knowing pinyin, all perform well {see Content,

1984 ; 1985 for a review of this research area).

One issue raised by Gleitman and Rozin {1977, Rozin & Gleitman, 1977) though some-
what tangential to the study of reading, is nevertheless relevant to the topic of
this chapter. These authors surmised that the ontological development of the child
may paraliel the cultural development of humanity as regards the difficulty in
abstracting the phonemes, adding a new example to the already long list of cases

in which ontogeny is thought to recapitulate philogeny {see Gould, 1977, Chapter 5,
for many such cases}., The cultural part of the claim stemmed from an uncritical
acceptance of Gelb's {1963} main thesis about the history of writing.

Gelb's thesis is that without borrowing, a writing system would always evolve by
passing through three stages : logographic, syllabic, and alphabetic. Although a
script may remain at an intermediate stage of development, it cannot skip stages.
It is because he firmly believed in this thesis that Gelb denied the existence of
consonantal graphemes in Egyptian hieroglyphs and in the Semitic scripts probably
deriving from it. Gelb therefore considered these consonantal graphemes to be
syllabic, not alphabetic, because an alphabet could not have evolved from a logo-
graphy without first passing through an intermediate syllabic stage. Edgerton
(1952) forcefully criticized this thesis in claiming that the alphabetic nature

of some Egyptianm consonantal hieroglyphs is uncontroversial among egyptologists and
that Gelb's position is a pure example of petitic primncipii. Moreover, it is extre-
mely unsatisfactory, at Teast in the dominant framework of segmental phondlogy,

to consider a grapheme standing for a consonant followed by any vowel to be sylla-
bic to the same extent as a true syllabic grapheme standing for a consonant fol-
towed by a specific vowel. Notice, however, that Gelb's claim that Semitic

scripts are syllabic would have found a much better echo in the polysystemic ap-
proach to phonology advocated by Firth (1948} ; but this conception never played

a prominent role in linguistics {see Lyons, 1962} and did not influence Gelb's
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thinking at all. Gelb also believed that not reaching the alphabetic stage is
necessarily a mark of backwardness for a writing system. Again, Gelb's lack of
Tinguistic considerations is responsible for his failure to appreciate how suited
Chinese and Japanese scripts are to the structure of the languages they represent8,

Information-processing approach to reading. Information-processing psychologists
are interested in describing the nature of the mental representations invelved,
for instance, in recognizing, matching, or memorizing some stimuli. Various expe-
rimental techniques were developed during the late fifties and the sixties that
were aimed at tracing the time-course of the flow of infermation and at probing
the nature of transient intermediate representations used for processing. Starting
in the early seventies a series of already classical experimental paradigms, and
some new ones too, were adapted to fit the requirements of research on visual word
recognition. Four main questions are currently investigated ; these are ; (1) Is
word recognition holistic or mediated by the identification of the constituent
Tetters ? (2) What is the role of sentence context on word identification ?

{3) that is the nature of the information used to access the mental lexicon, and
related to it, how is pronunciation of a word achieved 7 (4) What is the nature
of the post-lexical memory code ? (See Henderson, 1982 for a very cogent discussion
of the information-processing approach to reading).

Almost all this work has been carried out with native speakers of English, which
implies that one cannot distinguish befween those processing characteristics that
are general and those that result from the idiosyncrasy of English orthography.
There is, therefore, a growing body of research on word processing in alphabetic
orthographies shallower than Engltish, such as Serbo-Creatian {see Turvey, Feldman
% Lukatela, 1984, for a review) or deeper than English, such as Hebrew {e.g.,
Bentin, Bargai & Katz, 1984). Comparison between pointed and unpointed Hebrew

is of course of paramount importance in such an approach {e.g., Navon & Shimron,
1984) as is contrasting the effect of orthography on the same word processing
tasks (e.g., English vs. Serbo-Croatian in Katz & Feldman, 1983). Thus far, the
work on Chinese and Japanese have been carried out mainly in the framework of the
investigation of hemispheric specialization {see Leong, Wong, Wong, & Hiscock,
1985 ; Peereman & Holender, 1985, for recent data and critical appraisals of this
approach}, but there is also some work on postlexical memory storage {e.d.,
Tzeng, Hung, & Wang, 1977). A good review of the information-processing approach
to different orthographies can be found in Hung and Tzeng (1981},

Cognitive neuropsychologival approach to veading. People working in this area use
brain damaged patients showing different reading deficits as a source of infor-
mation to build and corroborate functional information-processing models. Several
different types of acquired dyslexias are now well documented in patients reading
Tanguages written in the Latin alphabet {mainly English and French}, but Japanese
vatients showing a dissociation between the ability to read kana and kanji words
are also extensively studied {Sasanuma, 1980 ; 1985). The cognitive neuropsycho-
logical approach to reading and its relation with the information-processing
approach is best appreciated in the already classical Desep dyslewia book edited
by Coltheart, Patterson, and Marshall (1980) and in its just published offspring,
Surface dyslemia {Patterson, Marshall, & Coltheart, 1985). Paradis, Hagiwara, and
Hildebrandt (1985) provide a similar account for Japanese reading.

Eye movements in reading. However justified is the interest for single word pro-
cessing, one should nevertheless want to study the reading process in more natural
settings than the usual laboratory situations. Eye movement monitoring offers
{tself as an ideal technique because it is both an on-1ine fndicator of processing
and a noninvasive methodology. Since the development of modern eye movement moni-
toring techniques in the mid-seventies, research has concentrated mainly on deter-
mining, for instance, the size of the perceptual span, the amount of information
extracted from the parafovea, and how saccades are controlled. Relatively few
studies have used eye movements as an indicator of ongoing Jinguistic processes

in reading (with some prominent exceptions, e.g., Just & Cartpenter, 1980}, but
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the situation is rapidly changing and new experimental paradigms and measurement
techniques are now developed by investigators having a strong psycholinguistic
orientation {e.g., K. Ehrlich & Rayner; 1983, S.F. Ehrlich & Rayner, 1981;

Frazier & Rayner, 1982). A parallel interest in monitoring hand movements in
Braille reading also has arisen recently (see Bertelson, Mousty & D'Alimonte,
1985; Mousty et Bertelson, 1985}. A collection of chapters edited by Rayner (1983}
provides us with a good overview of research on eye movements in reading.

Thus far, very few comparative studies of different orthographies have been under-
taken with eye movement techniques. Yet, we already know that Hebrew-English
bilinguals have opposite asymmetric functional visual fields (area of text from
which useful information is extracted during a fixation} in reading Hebrew and
English {Pollatsek, Bolozky, Well, & Rayner, 1981} and that Chinese-English
bilinguats (living in California) read Chinese faster in horizontal than in
vertical texts {Sun, Morita, & Stark, 1985},

CONCLUSION

Ever since the publication of Language by ear and by eye {Kavanagh & Mattingly,
1972} the interest for comparative studies in reading of different orthographies
has been growing considerably, Some progress along this line has been made but
major breakthroughs await more extended descriptions of how language is conveyed
by speech, how it is conveyed by script, and how they are related. More specifi-
cally, we need the analysis of languages at the level of phonology, morpholegy,
morphophonotogy, and syntax that is already provided by linguists, to be more
extensively correlated with a fine-grained analysis of how the associated ortho-
graphies represent these different Tevels of description, which we still lack to
a large degree,

Having these descriptions would allow us to assess which combinations are actually
implemented in a two-dimensional space defined by different levels on the ortho-
graphical and phonological deepness-shallowness dimensions and how the reading
process is affected by such variables. In the meantime, research has exploited

the few cases in which a given language can be extensively represented in two dif-
ferent orthographies. Prominent examples of this approach concern the kana-kanj<
comparison in Japanese (e.g., Paradis et al, 1985}, the pointed-unpointed compari-
son in Hebrew (e.g., Navon & Shimron, 1984} and the possibility of mixing two
alphabets in Serbo-Croatian {e.g., Katz & Feldman, 1983). Along this line, one is
certainly eager to find a group of Chinese people equally proficient in reading
Chinese written in pinyin and in the logographic, traditional orthography, a possi-
bility that is perhaps much less remote than in the past.

NOTES

1This definition of writing is still defective because it prevents considering the
Braille tactile alphabet as a writing system. Lyons (1977, pp. 68-69) solved the
problem by distinguishing between the medium in which the language is realized

and the chamel along which it is communicated. Writing is realized in the graphic
medium that is usually communicated by visua)l marks along the visual channel, but

a tactile message (change of channel of communication) isomorphic to the visual
message still belongs to the graphic medium. Uncontracted Braille, which establishes
a one-to-one correspondance between tactile patterns of dots and the letters of

the written language, is therefore no less writing than the usual visible marks.

2] use the term grapheme to designate a class of graphs representing the same ab-
stract written unit. For example, B, b, b, and P are different graphs realizing
the same grapheme. English .and French are both written with 26 graphemes (dis-
regarding diacritics and punctuation marks). This view is similar to that of
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Venezky (1970c, pp. 47-49), but not to that of Sampson (1985; p. 25} who adopts

a closer parallel between the graph-grapheme distinction and the phone-phoneme
distinction. I find this latter position unsatisfactory as it obliges one to con-
sider upper and lowercase tetters as different graphemes because they play diffe-
rent, contrastive orthographic roles,

3rour diacritics are used to indicate tome in pinmyin, the official alphabetic
system used to transcribe Chinese. These diacritics, one to be placed above the
vowel of each syllable, are —, 7 ,“, and *, corresponding to the high, rising,
low, and falling tones, respectively,

4The number of entries in a dictionary is always indicated in terms of number of
characters. Even though I lack the precise, explicit information, 1 take this to
mean that only monomorphemic words are listed and that compound words never stand
as entries. If compound words are indicated at all, they should appear under the
heading of one of their constituent morphemes {e.g., Audché, meaning train, should
be found either under hud, meaning fire, or under che, meaning vehicle),

The Korean alphabet is praised for being the only one in which some letter fea-
tures portray the shape of the main articulators involved in the pronunciation of
the corresponding sound. Xorean is, therefore, the most subphonemic alphabet ever
designed. This remarkable achievement of fifteenth century scholars is nevertheless
immaterial to the main concern of this chapter because it is extremely unlikely
that this characteristic of the script plays any functional role in the reading
process.

5Chinese monomorphemic words should be extremely salient psychologically because
of their coextensiveness with syllables that are themselves very clearly demarca-
ted phonologically, the sets of possible initial and final consonants being almost
disjoint (Sampson, 1985, p. 146). However, words are not always psychologically
salient. For example, many Spanish common nouns of Arabic origin were generally
not separated from the article "al" that should have been stripped from words such
as "albanil®, "alcade", "alfonbra", "almohada", and, Tast but not least, "dlgebra”.

7Notice, however, that exactly the ability tested here has been developed by
Chinese scholars wanting to describe language sounds well before any alphabetic
script was introduced into China (Kratochv{l, 1968, pp. 48-49). The pronunciation
of a character is described either by comparison with one well known character
having the same sound, or by comparison with two characters, one having the same
initial consonantal value and the other the same final value {(e.g., /ldn/ could
for instance be described by /1ué/ and by /tdn/, Kratochvil, 1968, p. 49}.
Granted that the subjects used by Read, Zhang, Nie, and Ding {1984) probably spend
1ittle time musing about speech sounds, eventually acquiring the tested ability
only if confronted with pinyin, the procedure just describad is nevertheless
commonly used in dictionaries,

8A somewhat related issue s the monogenesis hypothesis. Gelb (1963) argued that
all writing systems may have a common ancestor ; namely, the Sumerian logography.
Such an idea camot be entertained unless the Maya script 1s classified as a
semasiographic forerunner of writing. It seems, however, that there is a growing
tendency to consider the Maya script to be highly logographic and even showing
phoretization tendencies, though this Tatter possibility i3 much more contro-
versial {Kelley, 1976). Even restricted to the 01d World, the monogenesis hypo-
thesis is probably doomed to stay highly speculative for ever. Although there is
no proof to the contrary, Gelb's arguments for a common origin in the Near Eastern
logographic scripts of both the Proto-Indic and the Chinese script are very
tenuous at best.
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