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The author discusses the relation of conventional English orthography to the
sound structure of the language, showing that this relation is much closer than is
ordinarily assumed. She points out that many of the non-phonetic aspects of Eng-
lish spelling are motivated rather than arbitrary, in that they correspond to a
level of representation within the phonological system of the language which is
deeper than the phonetic level. Finally she considers the implications of this view
of the orthography for reading and spelling.

The inconsistencies of English spelling are often a source of regret to the reading
teacher and to those concerned with reading in general. Because English speiling
is frequently not phonetic, because of the large number of words which are lack-
ing in grapheme-phoneme correspondence, it is often concluded that the orthog-
raphy is irregular and a relatively poor system for representing the spoken lan-
guage. While it is true that English spelling in many instances is deficient as a
phonetic transcription of the spoken language, it does not necessarily follow that
it is therefore a poor system of representation. This paper discusses a far more
positive view of English orthography which has emerged from recent work in
phonological theory within the framework of transformational grammar.

Harvard Educational Review Vol. 40 No.2 May 1970

287



In The Sound Pattern of English! Chomsky and Halle demonstrate a variety
of ways in which the relation of conventional English orthography to the sound
structure of the language is much closer than is ordinarily assumed. Simply
stated, the conventional spelling of words corresponds more closely to an under-
lying abstract level of representation within the sound system of the language,
than it does to the surface phonetic form that the words assume in the spoken
language. Phonological theory, as presented in The Sound Pattern of English,
incorporates such an abstract level of representation of words and describes the
general rules by which these abstract underlying forms are converted into particu-
lar phonetic realizations. English spelling corresponds fairly well to these abstract
underlying forms rather than to their phonetic realizations. When viewed in its
correspondence to this underlying form, English spelling does not appear as
arbitrary or irregular as purely phonetic criteria might indicate. Indeed, from
this viewpoint, conventional orthography is seen in its essentials as a “near opti-
mal system for representing the spoken language.”? In this paper I will attempt
to clarify this notion of abstract underlying form, to show its place and function
within a grammar of English, and to explain its relation to the spoken language.

I will also speculate briefly on the possible relevance of this view of the orthog-
raphy to reading, the teaching of reading, and the teaching of spelling.

_~ The motivation for postulating an abstract form of words which underlies
their phonetic form is roughly as follows. One aspect of writing a grammar for a
language is deciding how words are to be represented in the grammar’s diction-
ary, or lexicon. This essentially means deciding on a spelling for each word, what
I will call “lexical spelling.” One way, obviously, would he to proceed according
to pronunciation and use a phonetic transcription, or the type of broad phonetic
transcription that is often termed a phonemic transcription. (Those who regret
the frequent lack of grapheme-phoneme correspondence in English spelling seem
to be looking for just this in the orthograi)hy.)

At first glance, this phonetic approach would seem to be the simplest and cer-
tainly the most direct way of proceeding. However, the attempt to incorporate
into the grammar a spelling system so closely tied to the pronunciation of English
immediately runs into trouble. There are numerous reasons why. Let me give
one example here. In English, words undergo pronunciation shifts when suffixes

1 N. Chomsky and M. Halle, The Sound Pattern of E}égii.sh (New York: Harper and Row, 1668).

2 N. Chomsky, “Phonology and Reading,” in Basic Studies in Reading, edited by Levin and
Williams (New York: Harper and Row, in press).
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are added to them: e.g., the [ey]H{ae] alternation in nation-national, nature-ngt-
ural, sane-sanity. These pairs of words, because of the vowel alternation, would
have to receive two spellings each in a “phonemic” lexicon, each member of the
pair constituting a separate lexical item. That is, one spelling would be needed
with [ey] for the word in isolation: nation, and another with [2] for the stem to
which certain suffixes are added: nation, -al, -ality, -alistic, etc.

Now these [ey]—[z] alternations, as it happens, are not isolated cases or irregu-
lar occurrences. This type of vowel alternation is very common in English and
takes place under specifiable conditions of great generality and wide applicabil-
ity. It is in fact an integral feature of the phonological system of the language
which speakers of English have internalized and which they use automatically in
producing and understanding utterances. For we find that the same principles
which govern the [ey]—[z] alternation cited govern also other vowel alterna-
tions, such as the [ty]—[e] alternation in extreme—extremity, convene-conven-
tion, the [ay]—[1] alternation in expedite-expeditious, wide-width, and the
[o]—[a] alternation in phone-phonic, compose-composite,

Word pairs such as these, though phonetically different, are recognized by
speakers of the language as variant forms of the same word. It is revealing, there-
fore, when designing the grammar’s lexicon, to postulate just one lexical spelling
for the vowel, and then to state the general principles which apply to this one
shared vowel to produce the two different vowels actually present in the pro-
nunciations of the words, The lexical ,§E91_1_1-..1}5.£11,'~1,5 acquires the character of an;

- g .- - . - K{
abstract representation, from which the actual phonetic realizations are pre-} =

dictable according to general rules of pronunciation.

This dual feature, of abstract spelling and rules for converting to pronuncia-
tion, is a highly desirable feature of a grammar. Among other things, it retains in
the lexical spelling similarities which are real in the language. Nation and na-
tional are not different words in the sense that nation and notion are different
words. They are different forms of the same word. For the lexical spelling to cap-
ture this sameness, in spite of surface phonetic differences, is highly_desirable. Of
course this sameness is exactly what is captured by conventional English orthog-
raphy in the examples above, where the alternations presented are the familiar
long-short vowel alternations. From this viewpoint, this divergence of the con- |
ventiona] orthography from phonetic trmiscription‘ appears well motivated. It,
offers the it_qigpt_'igg_‘gl_fdg{pr(i_gg_i_nghgzr;,undel_‘l)’ing reality of the language which?

is masked by surface phonetic features.
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In order to clarify the role of the lexical spelling of words within a transforma-
tional grammar, let me indicate what place this abstract entity occupies in the
grammar. I have said that the lexical spelling is the way words are spelled in the
grammar's lexicon. The other components of the grammar that concern us here
are the syntactic component and the phonological component. The syntactic com-
ponent consists of phrase structure rules and transformational rules. Its output is,
among other things, a sentence whose syntactic structure is indicated (see dia-
gram below), in which the words are represented in their lexical spelling, just as
they come from the lexicon. It is this string of words, together with information
about their syntactic structure, that serves as input to the phonological com-
ponent. The phonological component in its turn is a complex system of phono-
logical rules that apply to this string and convert it into a phonetic representa-
tion. This sequence may be diagrammed thus:

lexicon
sentence in
e :
SYNTACTIC texical speling PHONOLOGICAL sentence in
COMPONENT syntactic COMPONENT phonetic transcription
information

The sentence “We established telegraphic communication,” for example,
would assume the following forms in the above sequence of operations:

S
lexicon /\

NP VP

| i ‘ wiyastaeblift
SYNT PHON :

N A SR, | 5 telagraefik
CcomP /NP\ comp kamyunakeyfan

v A N
(past) I Ic l ion
We establish telegraph communicate

The phonological component contains rules that operate on the lexical spell-
ings, taking into account their syntactic environments, in order to produce a
phonetic representation. These are rules that place stress where it belongs, that
introduce phonetic effects such as palatalization, velar softening, spirantization,
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voicing, diphthongization, vowel reduction, vowel shift, laxing and tensing of

vowels, and so on. In short, all the rules that make up the phonological system

of the language. Their role is to operate on abstract lexical representations with-
in their syntactic context in order to produce the phonetic forms that actually
occur in speech.

In producing and interpreting speech, a speaker of the language constantly
operates with rules such as these. Certainly he has no conscious knowledge of
them any more than he has conscious knowledge of the syntactic rules which en-
able him to produce and understand sentence structures in his language. In the
course of acquiring his language he has internalized the rules of its phonologi-
cal system, and as a mature speaker he operates in accordance with them both
in speaking and in comprehending the spoken language.

Among the interesting decisions that have to be made when designing the

grammar is the question of what information properly belongs in the lexical
spelling and what should be introduced by the phonological rules. The neces-
sary phonetic output could be achieved with a number of different distributions
of information and operations within the grammar. In general, the principle
adhered to is that phonetic variation is not indicated in the lexical spelling when
it is predictable by general rule. All such predictable phonetic information is left
to the phonological rules. As an example, consider the long-short vowel alterna-
tions discussed above: nation-national, wide-width, phone-phonic, etc. It is
sufficient to use only the long vowel in the lexicon, and to leave it to the phono-
logical rules to shorten this vowel automatically in the presence of certain suf-
fixes. Although the vowel shift could theoretically be introduced either in the
lexicon or by the phonological rules, it is preferable to introduce it by phono-
logical rule, as mentioned, for the double reason of expressing the underlying
sameness of the vowel, and generality of the feature of vowel shift within the
language.

Consider also the common items of words such as courage[courage-ous, or
anxi-ous/anxi-ety, or  photograph [bhotograph-y[photograph-ic.  Although
the phonetic variations are considerable, they are perfectly automatic, and the
lexical spellings can ignore them. ‘They will be introduced by the phonological
component. Of course, the conventional orthography ignores them as well. These
are good examples of cases where the conventional orthography, by correspond-
ing to lexical spelling rather than phonetic representation, permits immediate
direct identification of the lexical item in question, without requiring the reader
to abstract away from irrelevant phonetic detail. Conventional orthography has
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itself abstracted away from the phonetic details, and presents the lexical item
directly, as it were. 7 '

Now it is a feature of English that it has a rich system of phonetic variations
which function very much like the vowel alternations discussed. That is, English
has many kinds of surface phonetic variations which need not, and preferably

. ought not, be represented in the lexical spelling of words. They are wholly pre-

dictable within the phonological system of the language, and are therefore best
introduced within the grammar by means of automatic phonological rules. As
with vowel alternation, these other variations obscure an underlying sameness
which the lexical spelling is able to capture. And as with vowel alternations, these
surface phonetic variations are not reflected in the conventional orthography.
Consider, for example, the extensive system of consonant alternations in Eng-
lish which are surface phonetic variations only. These phonetic variants are ex-
pressed neither in the lexical spellings of words in the grammar, nor in the con-
ventional orthography. Such consonant alternations are surprisingly common.

Some examples are:

\ PHONETIC VARIANTS SAMPLE WORD PAIRS
Y\D‘/T :}4 (k] — [s] mfe('licateﬁﬁfn-e(.licine
P critical—criticize
1 romantic—romanticize
[g] — [d3] sagacity—sage
prodigal—prodigious
[d] — [d3] grade-gradual

mode—mocdular

resident—residential
expedite—expeditious

[t] —[tf] fact—factual
quest—question
right—righteous

[t]—[f]

(2] —[3] reviseﬁrevisioq
[s] — [2]

sign—resign
gymnastics—gymnasium

All of these phonetic variations are automatic and predictable within the phono-
logical system of the language. They need mot be represented in the lexical
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spelling of the words, and indeed, underlying similarities which are real in the
language would be lost in the grammar if these differences were to be represented
on the lexical level. And the same is true of the conventional orthography. By
being “unphonetic” in all of these cases, by not exhibiting grapheme-phoneme
correspondence, the orthography is able to reflect significant regularities which
exist at a deeper level of the sound system of the language, thus making efficient
reading easier.

Two other such surface phonetic variations of English, in addition to vowel
alternations and consonant alternations, are the interrelated features of _stress
placement and vowel reduction. Again, these two features are not reflected in the
lexical spelling of words because they operate predictably according to rule. The
orthography also fails to record them. Surprising as it may seem, the placement
of primary stress and the varying degrees of lesser stress in English works largely
according to phonological rule, given the lexical spellings of words and informa-
tion about the syntactic structures in which they appear. Less surprising is the
fact that vowel reduction, the pronunciation of certain vowels as a neutral schwa
[»] in unstressed positions, takes place according to rule.

Take, for example, the word télegraph. It is stressed on the first syllable. In
telegrdphic, primary stress shifts to the third syllable, and in telégraphy, to the
second syllable. Since this is a regular variation which many lexical items under-
g0, and not an unusual feature of this particular word, none of this need be ex-
pressed on a lexical level, nor is it expressed in the conventional orthography.
It is left to the phonological component of the grammar to introduce these vari-
ations. :

Consider also the phenomenon of vowel reduction in this same word. The
above forms assume the following phonetic shapes in speech:

a) telegraph [té 1o greef]
b) telegraphic [te 1o gref]  -ic
c) telegraphy [ta g grof] -y

In a) and b) the second vowel is reduced; in c), the first and third vowels. The
predictable nature of these variations is discussed by Chomsky and Halle in the
following passage from The Sound Pattern of English.3

It is quite obvious. .. that this phonetic variation (of stress shift and vowel reduction in
the three forms of telegraph) is not fortuitous—it is not of the same type as the variation

# Chomsky and Halle, op. cit., pp. 11-12.
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between I and we, which depends on specific assignment of the latter to the category of
plurality. Given the grammar of English, if we delete specific reference to the item we,
there is no way to predict the phonetic form of the plural variant of I. On the other hand,
the rules for English grammar certainly do suffice to determine the phonetic variation of
telegraph without specific mention of this lexical item, just as they suffice to predict the
regular variation between cat and cats without specifically mentioning the plural form.
It is quite obvious that English grammar is complicated by the fortuitous variation be-
tween I and we but not by the totally predictable variation between cat and cats. Similarly,
the grammar would be more complicated if telegraph did not undergo precisely the varia-
tion in (a)- (c); if, for example, it had one phonetic form in all contexts, or if it had the
form (a) in the context -ic, (b) in the context-y, and (c) in isolation.

Once again, surface phonetic variations which are automatic and which obscure
similarities in lexical items are not represented at the lexical level (or in the
orthography), but are introduced by the phonological component of the gram-
mar.

I have referred several times to the abstract nature of the lexical spellings in
the grammar. Now that a number of examples have been given, this abstract char-
acter of the lexical level becomes clearer. In the lexical spelling, many predict-
able phonetic features of the spoken language are suppressed, e.g., vowel alter-
nations, consonant alternations, schwa, stress, and others that I have not gone
into. The lexical spelling, and the conventional orthography which corre-
sponds so closely to it, abstract away from these variations in pronunciation and
represent deeper similarities that have a semantic function in the language. The
lexical items are, after all, the meaning-bearing items in the language. Lexical
spellings represent the meaning-bearing items directly, without introducing
phonetic detail irrelevant to their identification. Thus on the lexical level and in
the orthography, words that are the same look the same. In phonetic transcrip-
tion they look different. In reading, one is very likely aided by this feature of the
conventional orthography. It permits reading to occur with more efficiency. That
is, the spelling system leads the reader directly to the meaning-bearing items that
he needs to identify, without requiring that he abstract away from superficial
and irrelevant phonfletic detail. In speech, on the other hand, one operates on
both the abstract and the phonetic levels, with the phonological rules mediating
between the two.

It seems also that this abstract lexical level is highly resistant to historical
change, and remains the same over long periods of time. Pronunciation shifts
that occur as a language changes over time appear to be the result of changes in
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phonological rules rather than changes in the lexical spellings themselves. For

this reason a stable orthography remains effective over time in spite of changes

in the way a language is pronounced. And it appears that a wide range of dialect
differences also stem from adjustments of phonological rules rather than differ-
ences in lexical spellings. This would explain why conventional English orthog-
raphy is a reasonably adequate system of representation for both British and
American English, and the vast range of English dialects that exist within each
country and around the world.

Given that lexical spellings differ from

phonetic representations in the numer-
ous ways just illustrated,

the question naturally arises what implications this may
have for speakers of the language and their internal organization of its sound
system. Are these abstract lexical representations that are postulated by the
linguist merely convenient fictions that the linguist manufactures for the pur-
poses of his grammar, or do they have a psychological reality for the language
user? In other words, is the claim that the orthography corresponds to something

real in the linguistic knowledge of the reader based on anything that the reader
can honestly be said to know?

It seems to me that in a very real sense the lexical level of Tepresentation and

the corresponding aspects of English orthography do have a psychological reality
for the language user. I realize that this assertion will be troublesome to many
readers, so let me be very specific about what I mean. I spoke above of the “com-
mon item” of words such as anxi-ous/anxi-ety, and courage [courage-ous. Pairs
such as critic-al [critic-ize, revis-e [revis-ion, ilustrat-e [illusirat-ive also contain
common items. There is little question that speakers recognize these words as re-
lated. But clearly what is common to these pairs is not their surface form, their
phonetic representation, for they are pronounced differently:

anxi - ous : [;éz]kj':]
anxi- ety : [a:ljg za’y]
courage : [kArads]
courage - ous : E{ars’ydé
critic - al : [:I(I'I’tlk]
critic - ize [krftrsﬂ
revis-e  : [riva’yz"

revis - fon : [rivrs]”
illustrat-e - [flastrayt]
illustrat - ive : [I]AS'EI‘Q'E]




{ What is common to them, as was shown earlier, is their underlying form, their
lexical spelling, which the orthography corresponds to quite closely. To say that
clns form has psychological reality is to say only that this common item is rec-
ognized by the language user as a common item, and that its different phonetic

/realizations are regular within the sound system of the language. The variations

“in the pairs listed above are not idiosyncratic within the grammar, as is for ex-
i"ample the variation between woman and women, but take place according to
'general phonological rule. These variations are automatic and do not complicate
' the grammar in any way. Indeed they would complicate the grammar if they did

not occur precisely the way they do.
* To look at it another way, one might consider, for example, the status of the

;‘" [k]-[s] alternation in kill/sill as compared to medicate/medicine. The difference
in status can readily become clear to one who knows the language. In kill/sill
the phonetic change from [k] to [s] creates a new lexical item. It is both a phonetic
and a lexical change. But in medicate/medicine it is a phonetic change only.
The lexical item remains the same, as does the lexical spelling and the orthog-
\‘\ graphy. A speaker who is not aware of this differing status of the two [k]-[s]
| alternations can have the difference brought to the level of awareness without
,“ difficulty, because it reflects a fact about his language that he uses continually,
and that is far more general than this one example. In order to become aware of
this fact he does not need to be taught it, as a foreigner learning English would,
but merely to have it brought to his attention.

The implications of this view of English orthography with _regard to reading
are_several. First, it 1mphes that what the mature reader seeks and recognizes
wlmnﬂhe—re-ails “is_not what are_ cﬂmmogly called grapheme phoneme correspon-
dences, but rather the correspondence of written symbol to the abstract lexical
spelling of words. Letters - represent segmems in lexical spelling, not sounds. It is
the phqn_olggl_cal rule system of the language, which_the reader commands, that
relates the lexical segments to soutids i1Ta systematic fashion.

Stated somewhat differently, the mature reader does not proceed on the as-
sumption that the orthography is phonetically valid, but rather interprets the
written symbols according to lexical spellings. His task is facilitated by the fact

) that the orthography closely corresponds to this lexical representation. He does
not need to abstract away from unnecessary phonetic detail to reconstruct this
lexical representation as would be required if the English spelling system were

kphonemcally based. What he needs to identify are the lexical items, the meaning-

——
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