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ABSTRACT

An overview of Noam Chomsky's theories about
transforeational grammar and phonology is given. Since Chomsky was
interested in characterizing what it is to know a language, the ways
in vhich ve demonstrate knowledge of our native language are
discussed in detail., Particular emphasis is placed on describing how
the transformational approach actually works. The differences between
transformational theory and structural linqguistics are also pointed
out. In the second part of the present work, there is a brief
discussion of the transformational grammariants theory of
psycholinguistics, called cognitive psycholinguistics. The discussion
focuses on a comparison of cognitive psycholinguistics and classical
behaviorist learning theory. (PMP)
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Introduction

The following 1s a chapter from a mcnograph 1n progress tentatively titled "The
Impact of Trarsformational Grammar on Foreign L.anguage Teachir ;." The chapter is
taken from a section of the monograph called "Backqround." The rnonograph is an
example of one kind of research being carried out in the lLanguage 1n Culture research
area of the Culture L.earning Institute, Currently, (Language in Culture is mainly
concerned with two broad areas: (1) the study of the social and personal factors that
influence language behavior (what might loosely be termed sociolinguistics), and
(2) teaching English to speakers of other lanquages,

In this latter area, Language 1n Culture has been most active on two fronts, conducting
In=service tratning programs in t.nglish lainguage (and supporting degree students at the
Umiversity of Hawaii), and 1 supporting research on English language curriculum design
and 1n the developing of actual English lanquage teaching materials, The monograph 1s an
example of research on the theory of English language curriculurn design.

Lanquacge 1n Culture also plans to conduct actual projects 1n curriculum and materials
writing, One such project will bring participants together from Asia, the Pacific and the
United States to work on a curriculum or a sct of materials appropriate to their awn
sttuations,  We hope that by providing the participants with specialized resources of the
Culture Learming Institute (and the University of Hawait) they will be able to do much more
sophisticated work than they could 1n 1solation 1n their Jwn countries,

Rackground for English Language Currtculum

Before discussing the impact of transformational grammar on the English language
currtculum, 1t might be usieful to provide some background information about
transformational grammar and its corresponding theory of psycholinguistics, which for
lack of a better term, | wtil call cognitive psycholinguistics, [n the brief overviews
belaw, the focus will be on those aspects of transformational grammar and cognitive
psycholinguistics that are relevant to the f2nglish lanqguage curriculum, Accordingly,
some otherwise important aspects of the history of the two disciplines will not be touched
an,
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Transformational qrammar was largely the invention of one man--Noam Chomsky. A
gencral outline of transtormational grammar first appeared 1n Syntactic Structures 1n
1957, In 1965 Chomsky expanded and modified the original theory of transformational
arammar 1n Aspects of the Theory of Syntax. In 1968 Chomsky (with Morris Halle) dealt
with the phonological side of the theory in The Sound Pattern of English.

Perhaps tre easiest way to make an initial rough characterization of transforrnational
grammar wuwtermv of the basic distinction it draws between what people know and what
theny say Phomqky was interested in characterizing what it 1s to know a language.
HBroadly speaking, our knowledge of cur own language 15 manifested in three ways:

(1) by our ability to distinquish grammatical and non=-grammatical sentences in our
lanquagqe, (2) by our ability to perceive the tacit relation of parts o. a sentence to other
parts of the same sentence, and (3) by our abiiity to perceive the grammatical relation
between different sentences,

At first glance, the problem of grammaticality seems trivial, We recognize the
grammatical sentences 1n our language because we have previously encountered them. All
the rest are ungrammatical, However, when we look at the nuge magnitude of the number
Hf possible sentences, we can easily see that grammaticality {5 not a function of expasure
2 known grammatical sentences, For example, taking even a highly restricted
vowabutary of 10,000 words, the number of possible three-word comtinations s
1,000,000,000,000, Suppose that only one out of every one thousand-word combinations
15 actually a grammatical sentence. Even then, 1t would take over thirty=one ycars of
listening to three=word sentences at the rate of one a second, twenty-four hours a day,
365 days a year to just hear them all once. Obviously, nxposure and memory are not
adequate te explain grammaticality.,

A speaker's ability to rnake judgments about grammaticality must involve some kind
of abnmtraction cn the speaker's part. For example, the classiticatior. of words 1nto the
abstract classes of parts of speech enables us to make strong qgeneralizations about the
nature of grammatical sentences. Virtually all the grammatical three=word sentences in
Enalish are made up of the following sequences of word classes:

Article Noun Verb (example: The roof leaks.)

Noun Verb Adjertive (example: John 1s tall.)
Noun Verb Adverb (example: John 1s here, )

Noun Verb Noun fexample: Birds eat worms.)

Noun Verb PPrepasition (example: John calmed down. )

Vert, Article Noun (exampla: Shut the doorlt)

ALl otner combinations of word classes will produce urgrammatic al sequences, tor example,
Noun Nowun Noun, Article Verh Noun, Verb PPreposition Vert, and so on,

There are many areas of English grammar that show that our udgment:. about

arammaticality Jeperxd on our intuitive use of veryy comptex abstractions., One tthu tration
O P, iy tn the complox grammetical dependenciles tound tn the tormation ot the tadad
quenstion, Ay statement oo BEovglisn can be turned into a tag question,  Here are omaee
CxArmgsley
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Statement Tag Questions
Today .s Tuesday. Today is Tuesday, 1sn't it?
John can swim, John can swim, can't he?
Alfred isn't ready. Alfred isn't ready, is he?
The boys haven't started yet, The boys haven't started yet, have they?

In order to be grammatical, the tag question must meet the following conditions: tne tag
part must use the same verb (or first auxiliars verb if there 1s more than one); 1t must
makn a positive~negative switch (that 1s, if the siatement 1s positive, the tag part must he
negative; if the statement 1s negative, the tag part must be positive); and finally, the tag
part must end with a proroun that 15 the correct substitute 1or twe subject of the statement,
If the first or third of these conditions 1s violated, the resulting sequence 1s ungrammatical,
for example: *Today 1s Tuesday, doesn't 1t and *Today 1s Tuesday, isn't they? If the
second condition i1s violated the result 15 not a tag question Hut an echo question with an
entirely different meaning: Today 1s Tuesday, s it?

Another example of a different kind of complexity is found 1n the rules that govern the
tormatior. of the comparative. The following comparative sentence

John 1s taller than his father 1s tall
would normally be satd in a more contracted form, We would say either

John is taller than his father 15
or

John is taller than his father,
The rule seems to be that those elements on the right-hand part of the comparison which
are 1deical with their corresponding element on the left-hand part can be deleted,
Howewver, this 1s not so. For example 1n the following sentence

John 1s taller than his father 1» wide
we cannot delete the second 1s:

* John s taller than his father wide,

In a somewhat similar construction where two sentences are conjoined, tis deletion s
possible, For example, we can say either

John 18 tall and his father 1s wide,
or
John 18 tall arxt his father wide.

The rule which govurns the deletion 1n comparative sentences appears to work on a
right to left basis, That 15, 1f the right=most element 1n the right-hand side of the
comparison 1s 1dentical with 1ts counterpart on the left, t may be deleted (tall in the first
example), The rule then appliced tc what (s now the new right=most element (15 1n the first

example), This cyclical, right-to-left application of the rule explains why

¢ Jonhr 18 taller than his father wide

-3 -
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is ungrammatical, Since wide and tall are different, no further application of the rules is
possible. If the adjectives were identical but the verbs were different, the second
adjective would be deleted, but not the verbs. For example from the sentence

Juhn is taller tr i his lather was tatl
we get the daleted form
John is taller than his father was.

T. @ was cannot be deieted without making the sentence ungrammatical ic. the intended
meaning.

The examples have tiwstrated thrae kinds of abstract relations: categorical
abstractions (parts of speech), dependency relations botwéen abstractions (the tag question),
and restrictions on the application of an abstract grammatical rule (the comparative rule).
In order to distinguish grammatical centerices from nongrammatical sentences, speakers
of the language must be able to employ these kirkis of abstract grammatical relations,

The second way that our knawledge of cur own language is manifested is by our
ability to perceive the tacit reiation of parts of a sentence to other parts of the same
sentence. Dr. Roderick Jacobs gives a striking example of this by the following pair of
sentences:

Cinderella ordered her sisters to clean the room,
Cinderella promised her sisters to clean the room,

Speakers of Eryglish o ow that 1n the firs. sentence her sisters are goury to clean the room
while in the second sentence, Cinderella is going to clean the rcavn, There (s no overt
stgnal 1n the se~tenco that tells us he relation of the infinitive parase to clean the room
to the rost of the senteince., We know the difference because we know the kinds of
complements tha® must follow the verhs arder and promise: we order someone to do
somethinc, but we nromisé someone that we will do something ourseives,

Another vaample of the same point s in the patr of sentencoes
Jorn startad to answer the phone,
John stopped to answer the phone,

In the first example, to answer the phon: is the ¢ "mplement to e verd start, Yhat 1u, 1t
15 A Necesnarmy part of the sentence,  If (it 1s deleted, the « ontenc e hecormes unagrammaiical
I the intendded meaning: *John starte; (John started to do what?).  In the secona example
t) arcwer the pshone 15 an optional adverbial elemant that tells winy John stopped,.  Again,
gore s no sigoal an the sentonce that tells us how to interprel the function of to amwer
the phone, We are able to because we have a knowledge of the relation between parts of

a sontence, In Uas case, we know that the verd start takes an infinitive complement arl
that the vesh _e_,;k_-_g_does not,

The thirdg way that our knowledge of language 15 manifested 14 through aur ability to
poercetve e grammatical retation between different sentences, We have atready had one
cxample of a wystematic grammatical relation hetwe.n statemants and tag guestions,
There are numerocus othier examples of pairs of semtences which Nave a systemate
grammatical (and semantic) difference, For example, for every statement, there 1s a
COPrrnnnding yes=no question (example: Today 1s Tuesday==ls today Tuwesda?), s a
GUe Atton whic h asks for information (example; Today s Tuesday==What 1« today?), o
cvery gramimatical nositive statemaent, there exisls a corresponding regative statement
usineg not (- xample: Today v Tuesdsy==Today s not Tuenday), f or every neuteal or
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unemphatic statement there is a corresponding emphatic statement the asserts the
truth=valus of the statement (example: Today is Tuesday--Today 1S Tuesday!). That the

emphatic form is more than just a matter of stress ia seen with & sentence that does
not use the verb be or an auxiliary verb (example: We won the game~-We DID win the
game! Hera the emphatic form requires the addition of the verb do).

There is another type of grammatical relationship called paraphrase. In the examples
above, there is a systematic difference in meaning between the palrs of sentences, ina
paraphrase relationship, the two related sentences have the same meaning. A good,
example of a paraphrase relationship is in the two~word verb construction, A two=-word
verp i1s a verb plus preposition unit that makes up one lexical word, Look over i5 a
two-word verh which means "examine,"

The examiners looked vver the books,

With some two-word verbhs 1t is posaible to move the preposition to a position after the
object, Look over is such a varb:

The examiners locked the books uver,
Thus the two sentences

9 he exarminers locoked over the books

The exarmuners looked the books over

are in a paraphrase relationship with cach other: they both mean the same thing and they
are related to vach other in a systematic gramma tcal way.,

The active-passive relationship 15 one of the most complex paraphrase relations
n English, For example, 10" the active sentence

Johr taok the message
there 18 the corresponding passive semtence
The messace was taken by John,

The active-passive paraphrase relaticnship is particularly intesesting because of the
great difference tn form between them, Quite literally, the active and passtve have only
ore grammatical element in common: they have different subjects, different verb tenses,
and different objects; the only shared element 1s the mawn verh {take in the case of the
example above), Despite their strithing formal d:fferernd es, it s clear that the active

and passive have the same basic meantng and that they are related 1n A systematic way,

The final example of the relationshin brtween two sentences 15 almost tnhe opposite
of the parapnrase relationship,  In the paraphrase rcelationship, two differemt sentences
have the same meaning.  In this new relationship, one apparent sentence nas wo diffeeent
meamnags, [N other words, 1t 1s an ambiguous senterce, An ambiguuous sentence s really
vvo different sentences that happen to look exactiy alike 1n the same way that to and wo
are ditferent words that happen to sound alike,  The clawsie rxarrple of ar. ambiquous
sentence comes from Chomsky's Syntac e Structures (0, BY), Chomstwv's example s the
phrase the shooting of the hunters which means either (1) tne hunters shot something or
(2) someone Lhot the hunters, Y re tnteresting hing about this example 1s that both
meanings have exactly the same grammar: the s an article, shooting s a qgerund, of 15 a
preposition, and humters 1s a noun,

One possible explanation would be to chalm that this partic ular sequence ot Article--
gerund==of==article==noun ts INherently ambiguous. in the same way that read 15 inherently

-6H5 = (‘
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ambiguous as either the present tense or the past tense written form of the verb, Chomsky
shows that this cannot be the case by giving exactly parallel constructions which are not
a7 DIgUWNIS

the growling of the lions
the raising of the flowers.

Moreover, the g-owlirg of the lions is similar to the first meaning of the shooting of the
urters (lions growl and hur{ers shogt) while the raising of the flowers is similar to the
second meaning (scmgone rajses the flowers and someone shoots the hunters).

The trick. about this group of gerindivy phrases is that thie (oun at the end represemts
et an original subje :t of a sentence (as in L.ions growl) or an original object (as in
[Semeone] raigen \lowers). Chomsky's thy, ghooting of the hunters is ambiquois bacause
mmters can be either the original subject (Hunters shont) or the eriginal object
((Someone] shoote the hunters), Tha other two phrases are not ¢ mbiguous because lons
cannot be an object ( *{Someone] qrowls ljons) and flowers canno! be a subject (*flowers
raise [something]).

W have now seen some exanmplas of all three ways in whict knowledye of our language
1S rnanitested: by our ability to distinguish grammatical sentences from nongrammatical
sequences, by our ability to perceive tacit relations within a senuence, and by our abitity
to perceive grammatical relations betwveen sentences. All thren abilities imply the same
thing: knowledge of a language entarls the knowledge and use of a complex sat of grammatical
abstractions that cover the language. How this knowledge is acuuired and how the brain uses
it 1= unkknown, Chomsky's goal,however, was much more limited, He was interested (n
charuscterizing this knowledge., The devi.ce he tnvanted to do this was a tranaformational
grammar, (The term gramiviar here refers haw words are arranged to forrm sentencesn,

The pronunciation of the sentences belongs to the area of linguistics known as phonoloay,
Transformational phonology will be discussed below.,)

The exact fore of this grammar and how much knowledge it 15 expectad to account for
s controversial, However, for our purpose, it is sufficient to recognize two sets of rules
In the grammar . The first set is callad “he phirase strucwre rules. These rules produce
elementary Dick=arki=_ane semterces, The second set of rulet:, the transformational rules,
combines the clemaentary semtences produced by the phrase structure rules, coliapses
them toqgether, and "transforms” them tito normal senternces, Perhaps a helpfir analogy
15 to think of the sntences praduced by tne phrase structure as basic chemical structures,
The tranutforriational ruies are the rules of chemistey which govern the ways \n which the
basic structures are combined and reshaped to form more complex compoyund.

In hi- book Aspects of the Theory of € yntax Chomsiy coirert the terms "deep” and
"Lurtace” to tatk hout the relations botweoen the two sots of pules 1n a tran: formationl
arammar, The surface structure ¢f a sentence 1s the part of npeech analysis of the
sentence as (1t apoears, The deep structure of the same sentence, however, 15 a llsllnt;‘of
all the elementary sentences produced by the phrase structure rules that are necessary to
acvount for the surface sentenca., The deap sentences are covered 1Mo the surtace
sontence by the *ransformational rules. Thus the realation between the deep and surfaca
structures 14 a "before" and "aRer” relation: the o p structure 15 before the
transformationatl rules have been applied, and tre surface structure 15 after they have
been applicd,

The term-. deep and __u_r:a_t_:_ are especially canvernent for talkir - about paraphrane
ardt ambiquity, In a paraphrase relation, the two rclated Lurface sentences come from a
wcingle deep structure, The surface senterces atffer bec ause they have had different
tr-nuformational rules applied (n the process of their derwation, To take an obviou:
example,

) - oo -
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The examiners looked the books over

have different word orders because the second sentence has been derived with an ¢ptional
transformational rule that moves the preposition after the noun, In the relution between
the active and passive, the passive has had a whole battery of transformational rules
applied to it that have not beer applied to the passive.

The ambiguous sertence 15 Just the opposite. Ambilguity results when two differant
deep structures end up producing exactly the same surface structures. This points up
the fact that most deep structures can come to the surface in a variety of slightly different
forms. Some of these torms may happen to be 1dentical with forms derived from a
different ¢ :cp structure. If this happens, we then have an ambiguous sentence.

As an example of how a transformationat grammar deals with ambiquity, let us teke
the ambiquous phrase the shooting of the hurters, As puinted out above, there appear to
be two different deep structure sentences undurlying thio one surface phrase: (1) The
hunters shot something and (2) Someone shot the hunters,, The phrase the shooting of the
hunters is8 sometunes called A nominalization 1in transformational teprms because 1t is a
sentence that has been uirned 1Inlo a noun phirasc, that tn, the nominalization can be put
inside another sentence, oy example, in the following sentence

The shooting of the hunt :rs surprised us

the nominalization serves as the subject,  In the folloving sentence

Wae heard the shooting ot the hunters

1t serves as the aobje.t,

There are many ways that an underlying sgntence can be nominalized., For exarrple,
the hunters_shot something can b chandged into the hanters' shoating of something or the
nunters' shooting something, or even the fact that the hunters snot something. However,
to account for the ambiquous torm, we nNecit fiest to delete the object of the orginal
sentence by an oplional transformational rule, chanaineg tye hunters shot something into
the twunter!'s shot, This new senters ot on narmiinalizes inta the shooting of the hunters,

The other untierlying scenteace Lomething Shot the hunters requires other
transformations before 1t can be nominaliged to produce the ambiauous form, First, the
active sentence someone shot this hoater. must e transtormed 1o the passive Lentence
the Swnters were shot by someonce,  The agent by someone 14 next deleted by a second
transfarmational rule, producing the ocmters, were Shot, When thils sentence (s
nominalized, one of the risalting tormn, o, the ambiguna s phrase the shooting ot the

hunters, The nomiralization el applies cqually to active and peysive sentences,, hence

the ambiguity of the phrase thie Shootiteg Of the: hunters,  Notice tha’. 1n Hoth dertvationy,
the ambiguous torm could unly e parodtaced by deteting the other noun 1n the undertying
sentence, the original abject in the tipat wniderlying senterd € and the original subject 1n
the second. Thus 1n the amblguous phirase, you cannot tell whether hunters 1s the subject
or object of the verb »hoot,

Up o this potnt we Haye teen cankermud only waith gramenar,  When we vaen to
phonology and the relation betwe er grarrmar and phonology wie sec perhaps the greatest
Afforence hetvween traanstarmational grammor (newy goang grammar in a broad sense
1ncluding phonoloay) and the theory it supplanted, tructural hinguasties, In stractural
Linguistics, the investigation of Langaadge moved trom the monst cone rete to the least
concrete, 1N other word,, trom phonolory G o consuteration of meantirvg, We have seen
that 1n syn*ax, a tran Jormational grammar mowve . 1 aust thee apposite direction:  from
abstract (1,c¢,, the recp Stracture) to oo te (L o, e crtace structure),

. 8
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Structural linguistics and transformational grammar take opposite scientific
apnroachei., Structural, linguistics (s Bacanian in its insistence on the prinyacy of data and
1N 1ts distrust of generalizations and abstractions. Transformational grammar, on the
other hand, is basically a mathematical model of language that works deductively from
abstractions down to particular cases.

In transformat.onal phonology Lthe same movement from abstract to concrete is
preservod, The abstract starting point for the phonological rules (s the output of the
transformational rules in the grammar==the surface structure of the sentence with all the
words spelled in the usual way and with all the information about fach word's part of
speech and how the words interrelated to make up the grammar of the whole sentence, The
surface structure plays a double role: from the standpoint of syntax, the surfac e structure
15 conurete (compared to the abstractions in the deep structure), but from the standpoint
of phonology, the surface structure is abstract (compared to the concretenvss of
pronunciation). Thus again the output for one set of ruies serves as the tnput for the next
aot of rules., The output of the phonological rules it a phonetic representation of the
prorunciation of the surface structure sentence that was the original input,

It might be helpful in seeing how the twa theories relate | honology to grammar by
aving their ditferert analycis of an actual sentence. The following sentence is ambiguous;

John fed her dog biscuits,

Lither her is possessive, that ts, John fed dog biscuits to her dog, or her 15 the indirest
ohject, that 15, Jokbn fed dog biscuits to her. Whoun the sentence is said alowd, one
interpretation or the other must be picked since the two interpretations have different
promunciations, It the first meaning {5 picked, there 15 a slight pause aiter dog, and
bracuits has a higher stres:, than dog.  In the second meaning, there 13 a pause after har,
and dag biscuits 1s pronnunced as a compound noun, that is, with higher stress on doc

than on biscuits. The two theories give completely different intcrpiretation to these facts,
The structural hinguist would poiit cut that sinne the pronunciation disambiguates the two
sentences, the information from pronunciation (1.e., phonology) t1s neressary to understand
the meaning of sentences.  In ather wordds, grammar must follow and be dependent an
phonology. The transtormational grammarian, however, would argue that we know how to
pronounce the ambiguous sentence 1N two different ways because we know that 1t 145 really
two ditterent sentenoes, 1,e,., comes from two differemt deep structures. The fact that
the twsr: difteramt Lurface sentences are pronounced differently has nothing to do with ovr
interpretation of them, nor does 1t explain how we knew how to pronounce either sentence
to hegin with,

Tre transtarmational view s that you can only embody 1 speech what you can analyze
n the leve b of surtace structure,  This 15 not to say that you car only pronounce those
s ences, that you can understand, [t s perfectly possible to open a philosophy book and
corpcctly read a sentence aloud without understanding 1ts mesning, You can read 1t aloud
b e yons kneww all the words and their grammatical relation to cach other, 1,0, the
BUPTACEe HIPUC e,

There are two sets of rules that convert the surface structure into a phonetic
representation of actual speech, One set assigns an overall stress contour to the entire
nentonce,  §oor example, this set of rules would have to make different stress asstonments
for the two ditfer ent meanings of black + board: 1f black 1s an adjective:, boara vl
recetve primary word siress; however, 1f Slackboard 15 a compouryt noun (infarmation
contained 141 the surtace structure), then _t_:_l_g_(_:h receives primary word stress,

The accondd et of ruies deals with the pronunciation of iIndividual words, includiryg
placement of stress, reduction and shifting of vowels, and the rolation of the word to othep
memuers of (ts word=family, For example, atom has the primary word siress on te
tirt syltable, but atomic has 1t on the second. Atomic s an adjective derived 1rom the
naun atom by means of the deritvational suffix oiCe The shift in stress trom the niest
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syllable in atom to the syllable before the dertvational suffi>: in atomic is part of a larger,
regular pattern; for example: irony=ircnir, tclggraﬂh-u;lgraphh;, photography-
photographic, algebra-«lgebraic ete, Moreover, the shift of stress has affected the
quality of the vowels, Atom has a distinct low=front vowel {n the first syllable but an
uncontrastive vowel in the second vowel. In atomic the position of the distinct and
uncontrastive vowels reverse: the distinct vowel is now in the second syllable while the
uncantrastive is in the first syllable,

The buginning point for the set of rules that governs word pronunciation is the normal
orthographic spelling tor the word, Chomsky and Halle take this as their initial .bstract
input, The rules apply to this form and convert it into a representation of the word's
pronunciation. The spelling of a word represents tnformation about the word family it
belongs to. With that knowledge, Chomsky and Halie's rule set 18 able to correctly
assign a pronunciation to the word, Thus (he spelling atom serves as the ideal abstract
(or underlying) representation for both atom and atomic: the spelling provides the
information for determining the nature of the vowel in the stressed syllable no matter
which syllable gets the word stress, In other words, the spelling underlies both
pronunciations,

Ta the strutural linquist the ideal writing system would provide a one=to~cne match
between the sound and the spelling, 1.e., the same sound would always be spelled the same
way. In trarstarmationai phonology the i1deal writing system would always spell the same
word the same way, no matter how 1t was pronounced, Chomsky and Halle's (1968) basic
assumption is that once a native speaker of English can correctly assign part of speech %o
a word and can Wit the word into its word family, he will know now to pronounce it, This
knowleadge is characterized 1n topms nf a set of phonological rules starting with the
surface structure in normal arthogeaphie spellirg, Hore 15 Chomsky and Halle's comment
about their use of orthograp?ve spelling as the abstract input for their rules:

There 15, inGidentally, nothing particularly surprising about the fact
that conventional orthugraphy 15, as these examples suggest, a near
optimal system tor the lexical representation of English words. The
fundam ontal principle of orthongeaphy is that phonetic variation is not
indicated where 1t s predictable 8y generas rule. Thus, stress
placement and reqular vowel or consonant alternations are generally
Nt reflected,  Orthography 1s a aysterm designed for readers who know
the lanauage, wit understond semtoences arnd therefore know the surface
structure of semtord e, Such readers can produce the correct phonetic
forms, Qiven the orthograpghic representation and the surface structure,
by meansy of the: rules that they cmploy in praoducing and interproting
speech,  Jtwould be goante potntless for the orthography to indicate
these predictable vartants, ... v Lystem of this sort 1 of little use
1Or one Who wishies tu produce tolerable specch without knowing the
lanagusitr==tar cxampb . an ctor reading hines in a language with
which he i unfarmmibtar,. | e suct porposes a phonetic atphabet, or
the reqgularized phomdctic represeotations called "phonemic” in modern
Hnguisticos, would tee aaperior,  This, bowever, 15 10t the function of
conventional orthagrapiic sy e, (1908, p, 49),

To summarise, tn both grarmmoar v phonalogy, the transformational approach works
by applying a set of rules to an e, andoelyinvg form,  In the area of grammar, the
underlying torm:a are protuce £, 0 0 plrase tracture rules, and are catled deep
structures, The deep. strvotar. e 2 onvertod o urtace structures by the
application of the tranaformationa! ealew, 0 the area of pnonology, the grammatical
irfommation contained 10 e urtacse trocture provides the abstract, undertying forms for
the determination of ser ance: (e ., Tr e tarme are guven their relative sentence stress
by a »et of phonological rmac ., Fnally, s placement of word stress tn polysyllabic words
and the systematic (ndnges 1n proesn Lation Bear o with stress are determinad by a
serand sct of phonalorical rule s tar appl st the abateract, underlying form provided by
the normal Erglian orthogre apt e of-chng,
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We will now turn to a “rief discussion of cagnitive psycholinguistics. Of greatest
interest to us 1S the way in which cognitive psycholinguistics offers a new alternative to
what might he loosely called classical behaviorist learning theory. Within the classical
view of behaviorisim, there are many different tnodels of how learning takes place, and
indeed, different dufinitions of what learning is. One madel (Paviov's classical
conditioning) defines learning as a demonstration of the learner's ability to associate. To
take an example from language learntryg, the ability of a native spuaker of .Japaness Lo give
Japanese equivalents for English words is a demonstration uf his learning of English
vocabulary, i.e., he has learncd Lo associate English and Japanese words.

A second model (that ot C. L. Hull) looks at learning primartly tn terms of habit
strength. An example here would be the learnerts struggle to develop new habits of
pronunc:ation for the lanquage he 15 acquiring. Part of his difficulty is the interference of
the well established habits in his native language with his attempts to establish new habits
for the foreign lanquage. A third model, and one that is particularly interesting to language
teac!iers, is B, F, Skinner's instrumental learmning.  Instrumental learning differs from
raviov's classical conditioning 1n that instrumental learning alters the learner's behavior
by rewarding the learnerts response, while Paviov's conditioning caused learning to take
place Ly the simple Juxtaposition of two stimuli, For Skinner, leaming is the mastery of
a new set of accomplishments which can be demonstrated on demand. An example would
be the ability of a lanqguage learner to produce sentences 1n the new language appropriate
to the situation,

Despite real difterences between the models described above, they have three
fundamental points of similarity: (1) All models agree that the principles of classical
brhaviorist learning theory can account for all forms of human learning, even language,
even though the models were developed i tightly controlled laboratory experiments often
involving relativiely lower-order armmals.  In other words, classical behaviorist learning
theory 15 a untversal eaplanation for all learning, (2) All models describe learning in terms
of «ome chanqge 1n the learner's avert behavior, 1,e., lcarning implies some measurable
action on the part of the learner, £°3) All models agree that learning takes place because
of some change 1n the learner's environment, though the models disagree on what the key
variable tor the cnarage s stimulus, responage, reintormant, number of trials etc.

Coanitive psycholtngutnlics 16 not a general challenge to all of classical behaviorist
tearning theory,  Theme arc mamvy types ot Learning, ceven in humans, trat classical
boebvwviorist Learntngg the ory Gy o conving ing aceonnt of . The main difference between
counttive ponycholinguistics. and ¢ fassieal benaviorist learnming theory stems from the
pe-cial statie that the cognitive paychotingatsto gqive to the learning capacity of the human
brain 1N qeneral A o . Capadity ta acguire tanguage i particular,  The cognitive
prayctolinaquint, «latm that thee poamian - apacity tor languade i, oan innate, species=specific
guality of the mivty and conegra ntly, mo ot bee coquired in species=specific ways., In
other word,, the conamitive: o holtngut 4 oy the tirst of the three points shared by all
model, OF elasatcal Lebaviarsat Learnues thenry, nuane-by, that thewr theories are a
untyve rsal coplanation tor Al Larmaneg,

Chomok , Base armpecd that «lasaic alb be taaviore.t learning theories have concentrated on
an orvant .t learning et L not intrinaae o the nes o of the organism’s species, for
example, Paviow's condittonineg o doa 1o aliyate At the saund of & bell or Skinner's
CONRUIONING a pgeon to play provieperug,  Ciomanhy focly that these studiles shed hittle hght
ON BOW OPGANTLITI QUL et Lesam g - G enavior==behavior that 1a intrinsic to the
e tees A Chonmink g gt st

The probden of enagairv; e et e, o ciaalilye wapacilies of an
OPANt L andd L ntityrng e oy L bern < heliet and the organtzation of
habavior that tt can e wftiy att oo ook bee centeal to experimental
Ongebolarrse Please Py tee N L aar s ot ch webope o 10 thys way,

Losaunineg Ul by 1or P et party concentrated on what seema
QM mOP b bt ey e by the g Ltion 9 pecies=independent
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regularities 1n acquisition of items of a "behavioral repertoire® under
experimentally manipulable conditions. Consequently, it has
necessarily directed its attention to tasks that are extrinsic to an
organism's cognitive capacitica-=tasks that must be spproached in a
devious, indirect, and piecemeal fashion (1965, pp. 56=57).

The following train of reasoning 1s implicit in the cognitive psycholinguist's rejection
of the classical behavicrist learning theory's claim to a universal explanation: (1) Human
language is literally species-specific, 1.e., it 15 profoundly different from any kind of
animal communication (see towes 1973, pp. 6=~7 for a survey of the literature on the
difference between human landuage and primat: communication), (2) The human brain has
its own rich, tnnate (i.c., genetically determined) capacity that makes language learning
“natural" for hurnans and impnssible for other species, In Aspects of the Theory of
Syntax, Chomsky briefly characterizes what this innate capacity for language must consist
of;

A child who is capabie of lanquage learning must have
(i) a technique for representing i | signals

(ii) a way of representing structural intormation about these
signals

(iii) some initial delimitation of a class of possible Ivpotheses
about language structure

(iv) a method for determirang what each such hypothesis implies
with respect to each sentencs:

(v) a method tor selecting one of the (presumably, infinitely
many) hypotheses that are allowed Ly (ii1) and are
compatibite with the given primary linquistic data
(1965, p. 30).

(3) The concluding assumption, tollowing from the et two, 1S that the human capacity for
language acquisition 1s unique and cannot be gescribed in terms of a universal explanation
provided by classical behavioriut tearning thaory,

It 1s difficult to tmaqgine aryone challenging the firat assumption above, For a
particularly interesting discusaion on the re:lation between human language and antmal
communication and the whols: question of the ovolution of tanquage, see Chapter Six,
"Language 1n the light ot «volution and agenetics, " in Lenneherals (1967) Biological
Foundations, of Language, Investigations of ehldren's. acgusition of their first language
and clinical studies of impar.«f cinldren bave tronagly wopported the second asst.mption,
For surveys of recent research on norrral acquisition of first languaqe, see Dale 1972,
McNeill 1970, Reed 1971, and Slobin 1971, Lennehoerg 1967 s still the classical work on
language 1n impared children,

However, thare 1s virtually no tnviependent evidence that bears on the third and
concluding assumption, That 15, «ven granted that human tanguage is possible only
because of the genctic make=up of the- harnan brarn, that does not of itself prove that
human acquisition ot language rousnt take plac. 1in a4 antque way . Moreover, 1t is hard to
imagine what kind of cvidence would independently prove (or disprove) that it does.,
MacCorquodale 1 his article on Chomak,' s (1959) re siew of Skinnert's Verbal Behavior
(1957) arques, 1n etfect, that the principle . an bebaviorist learning are empirically well
established across many uspedcicesS, each with it own genelic pecularities. Thus the burden
of proof 15 on the cognitive proycholinguist to show that human lancuage learning roquires a
special set of learning law . tor it. owne AL MiaicCorguodale (1970) puts it
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There is no lethal incompatibility or evan ild inconsistency
between tha principies of genetic evolution and the principle of
reinforcarrant, Reinforcement has many riecessary points of
contact with genetics, Reinforceability is itseif a genetically
determined characteristic; organisms are simply born reinforceable.
They have evolvad that way., Tha fact that crganisms behave at all is
due to genetic determination. Stimulus generalization and response
induction are gensatically determined characteristics (1970, p. 83).

Nevertheless, the mountin, evicence supporting the cognitive psycholinguists' first two
assumption make the hird assurnption a serious challenge to one of the basic tenets of
classical behaviorist lexrnirg theory,

The second point that all models of classical behaviorist learning theory shared was
that learning could only be described in terms of some change in the learner's overt
behavior. Chomsky has argued the opposite point, at least as far as language is concerned,
in his distinction between comgetence and performance. Competence is a person's
linguistic capacity. Performance is what he does with that capacity. Performance, i.e.,
actual observed behavior, {s not the same thing as competence because performance is
partly the result of factors that have nothing to do with the person's underlying
competeriie, For example, performance has both accidental limitations, e.g., slips of
the tongue, false starts, etc., as well as systematic differences from competence, 2.9.,
memory limitations. In Chomsky's "YFormal discussion of 'The Development of Grammar
in Child L.anguage' by Wick Miller and Susan Ervin," (Chomsky, 1964), he analogizes
linguistic competence and performance with competence and performance {n mathematics:
the fact that we know how to multiply (what we might call mathematical competenca) does
not mean that we will not make mistakes (accidental limitations) or can multiply two long
numbers together without pencil and paper (memory limitations) in odr actual performances
of multiplication,

Thus for the cognitive psycholinguist, the crucial part of language learning is the
learner's developmant of linguistic competence., However, this development takes place,
as it were, behind the scenes., The learmenr's actual performance gives us only hints and
suggestions about his development of competence, Moreover, the learner is never presented
with models of competence to emulate; he is only exposed to instances of p'erformances. As
Chomsky puts t:

The problem for the linguist, as well as for the child learning the
language, is to determine from the data of performance the underlying
sysiem of rules that has been mastered by the speaker—-hearer and that
he puts to use in actual performance., Hence, in the technical sense,
linguistic theory 1s mentalistic, since it is concerncd with discovering
a mental reality underlying actual behavior, Obscerved use of language
or hypothesized dispositions to respond, habit., and s0 on, may
provide evidence as to the nature of this mental rcality, but surely
cannot constitute the actual subject matter of linquistics, 1f this 1s to
be a serious discipline (1965, p. 4).

The third point that all models of classical behaviorist learning shared was that
learning took place because of some change 1n the learner':, cnvironment., Cognitive
psycholinguists argue that, on the contrary, a child's, acquisition of his first language is
largely an internal affair because the child muust create for himsell an abstract set of
grammatical rules that cover the data he 15 exposed to, As Chomsky puts it in his
"Review of Skinner's Verbal Behavior':

The child who learns a languaae has i Lome sense constructed
the grammar for himself on the basis of his observation of sentences
and non-sentences (1.e., correctiont by the verbal community), Study
of the actual observed ability of a spe aker to distinguish sentences from
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conclusion that this grammar is of an extremsly complex and abstract
character, and that the young child has succeeded in carrying out
what from the formal point of view, at least, seems to be a
remarkable type of theory construction. Furthermore, this task is
accomplished in an astonishingly short time, to a large extent
independently of intelligence, and in a comparable way by all
children. Any theory of learning must cope with these facts (in
Jakobovits and Miron, 1867, pp, 170-171),

In other words, the cognitive psycholinguist's position is that the child is born with a
genetically determined Knowledge of how natural language work and with a special ability at
hypothesis formation and testing to determine which hypothesis {s correct. As might be
imagined, there is little direct evidence to support this position except for (1) the amazing
speed with which learners acquire their first language and (2) general patterns in the sequence
and rate that language elements are learned (for details, see the survey works referred to on
page ). However, there is considerable negative evidence accumulating aghinst the
environmental shaping of children's language development through (1) imitation of adult
models, (2) parental correction, or (3) need to communicate. In a recent article » Roger
Brown (1873) discussed these topics and comes to this conclusion:

In sum, then, we presently do not have evidence that there are
selective social pressures of any kind operating on children to impel
them to bring their speech into line with adult models. It is, however,
entireiy poasible that such pressures do operate in situations unlike
the situation we have sampled, for instance, away from home or with
strangers. A radically different possibility ts that children work out
rules for the speech they hear, passing from levels of lesser to
greater complexity, simply because the human species is programmed
at a certain period in its like to operate in this fashion on linguistic
input (pp. 105-108),

Whether or not the acquisition of human language proves to be an exception to the
generalizations of classical behaviorist learning theory, only time will tell. Clearly,
however, transformational grammar and cognitive psychology have raised issues that are
not going to go away.

It might be useful to have here a brief summary of the key differences batween
classical behaviorist learning theory and cognitive psycholinguistics:

Classical behaviorist learning theory Cognitive psycholinguistics
(1) All forms of learning are (1) Language learning is a
basically alike. species—-specific torm of

behavior and takes place (n
species—specilic ways.

{(2) Learmning can only be described (2) Lamnguage learning can only be
in terms of overt behavioral described in terms of the
changes. growth of linguistic competence

(as opposed to overt
performance),

(3) Learning takes place through (3) Language learming is an act of
some change {n the learner's individual creation through
environment, hypothesis creation and

testing,
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