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Language Acquisition after the Criticel Periocd: Genie as of
April, 1973

Susan Curtiss, Stephen Krashen,Yictoris Fromkin, UCLA
David Rigler, Children's HoaPital of Los Angeles
Marilyn Rigler, Pacific Qaks College

The case of 'Genie' has been presented to & number of meetings
of linguiste and psychologista in the last year. Genie im an
adolescent girl, who for 11 1/2 years undervent a degree of social
isolation and experiential deprivatioh unparalleled in the reports
of acientific investigation. It is the purpose of this paper to
present the most recent plcture of her linguiatic progress, and to
report on the linguistic and neurolinguistic research nov being
conducted.

A brief summary of the earlier reports is necessary to provide
the background for the nev information to be presented. At the
time of her emergence from isolation, st the age of thirteen years
eight months, Genle had little, 1f any linguistic competence; she
vas faced with the task of primary leanguage scquisition with a post-
pubescent brain. Because Genie had already pansed the hypotheslized
eritical age for language learning, and because of trauma involved
in speaking -~ the result of her having been beaten for making
any nolse vhatsoever -- there was great pessimism regarding her
chances of acquiring language. But despite the prognosis, within
a few monthe Genie began on her road of slov but steady linguistic
development: from aingle CV words to two word sentencee; from
two word sentences 10 three and four word sentences which expressed
negation, locative relationships, subject-verb-object relations,
possessives, and modifications. Like normal children her first
syllable structure vas CV, expending into a C V (C) structure,
and her early monosyllabic word inventory began to include words
of tvo and three syllables, with correct stress marked by intensity
and duration of the vowel, and also vowel quality. In her phono-
logical system, in sddition to consonant substitutions, and optional
final-consonant deletions, her grammar included a vowel nasal aseimila-
tion rule, an initial consonant-gluster simplification rule, and a
(3] epenthesis rule vhich broke up consonant clusters scross word
boundaxries. Bhe gquickly learnsd to articulate most of the basic
phonetic segments of English. Her comprehension shoved even a
greatexr development, and although it is aifficult to determine the
overall extent of her linguistic comprehension of syntactic struc-
tures, it is clear that she understocd in a linguistic sense the
folloving structures and congepts: negation, plural/singular dis-
tinctions, possessives, conjunction with 'and', modification, the
comparative and superlative forms of 'big’, 'small’, 'long' and
'short', the relational terms 'more' and 'less’, prepositions 'over',
‘under', 'bestde', 'next to', 'in back of', 'on' and ‘in' (with
possible overlap) and all WH questions.

This updeted report includes Genis's development in all areas
of hexr grammar. At the time of the 1last report, she had Just begun
to use inflections, specifically ing, and the preposition 'on.' Up
until November- of 1972, 18 months after Genie had started to acquire
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lmm. -h; used word order, exclusively,
syntactic relationships. In November the first

grammatical may
emerged. It im of interest to note that the first grammaticsl );2:::.-
tives to appear in Genie's speech ~- ing and on — are the first to
appear in normal children's language. (Cr. B;Ewn, 1972) Bince thet
time, Genie has begun to use the wepoxitions in, 8%, behind, front,

als (bears, noses, syings), the

to express semantic and

ond after and a fev sporadic plurals
possessive morphems ('Joel's room,' 'Mark's roomJ 'T
s like Dave's
car) and a few irregular past tense forms Tge.ve,,took off, fell). -
ﬁi ?:ozk;:::.m:.r:;ra :re used appropriately, being arfixed only to
ord cate and
tie contet EOrY, are used in an appropriste seman-
Besldes the emergence of individual ‘
prepositions, Genie now
uses prepositions in adverhlal phrases: ('In hospitsl: shot hurt arm.'
After dinner have cookie,') She 8till speaks in shorter strings
:Lum ab; iutﬁapable of constructing, and so, often deletes these
ems, bu e syntactic markers are
her spontaneous speech. Srpansiing sors Wusily 1n
In addition, Genie has be to use the
duce imperative sentences. b o,
is present very early in no
that it remained sbsent fyo
ance is probably more the r

and to pro-

The vocative (or 'mominative of addrees’')

rmal child language, and it is of interest

n G‘&:ie;n upe:ch for so long. Its appear—

es of emotional

syntactic acquisition. Or, one may auggest thgzv:;:pz;::uzzx °f
structures cen only emerge glven necessary psychological factors.

Directing language at specific individuals to request or demand

something of them involves having enough of a self-concept to feel

one has the power and right to address People and make direct demands

In any case, sentences like 'Go vay, Joel, finish story!' and 'Cet )
out baby buggy!' are nov part of Genie's everyday speech.

Verb particles are nowv being used, as is showm by regularly
oceu.r?ng utterances like 'Get out''Take off’ 'put dovn' and 'put

back.' Indirsct cbjects also appear in recent sentences: 'Curtiss
give me valentine,', ‘Give valentine Mr. James.' 'Grondme. gave me
cerenith".t:nd 'Grendpa glve me cookie chew.' ! ®

other addition to Genie's grammar is a determiner cat .

?enie often imitates the definite article as in 'In the ho:p:f:lry'

in the backyard,' and makes frequent use of the determiner 'An-"
other.' ('Another house have dog,' 'Another house blue cay' ) No
definite~indefinite distinction has appeared. |

Genitive constructions wers one of the tvo earliest relations
expressed, and they exemplify Genie's continuing syntactic develop-
gyelntr; As mentioned, she has begun to use the possessive marker,

'e 88 also recently begun to use the possesaive pronown 'my'.
('Willie slsp my face,' 'my house,' 'my pennies') Thus, she has
:ﬁvanced from using word order alone, in expressing possessive to

€ use of explicit and appropriamte gramuatical formatives, Pos-
session 1s also expressed more recently by the verb 'have.' 'I'heh
sentences, 'Bears have sharp clav,' 'Bus have big mirror,' 'Bath~
room have big mirror,' !Curtain have flower,' and '!'uthe!‘- have
flover curtain' are examples of this more highly developed and
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complex realization of possessive relationships.

Regation, too, has undergone some changes. Until very recently
her one negative element vwas 'no more': 'No more have,' 'no more
ear hurt.' For about one week 'no'appeared in sentences: 'No
like hospital,' 'No stay hospital.’' Now, ‘not' is used as in 'Nat
have orange record' and 'mot good fish tank.' There is still no
movement of the NEG into the sentence unit; in fact, there are no
movement transformations at all in her grammar to date.

At the Atlenta meeting of the LSA, we reported that Genie had
produced vhat we believed should be interpreted as a complex sen-
tence. Because Genie normally speaks infreguently as compared to &
normal child, every sentence may represent her grammatical stage.

We recognize however the dangers of such interpretation. On March
22nd of this year, Genie produced a similar sentence: 'Ask David
see swing.' We are hopesful that such sentences do reflect the
acquisition of a recursive property in her grammar.

Her syntactic system is sdvancing, as such sentences reveal,
saud appears to be becoming more like that of a normal child's
early grammar, as more like the adult system as well.

Changes have occurred in her phonology as well. The subatitu-
tion of /t/ for /k/, /n/ snd /s/ which occurred previously in all
positions now occure only in word medial position. For a long
period her only consonant clusters were consonant followed by a
liquid. As stated above, all other clusters were either reduced,
or separated by the insertion of a [s]. /s/ plus nasal clusters
are nov emerging, and the s-deletion rule for syllable initial
clusters is now optional before nasals.

As has been evident all along, in imitation, Genie can produce
eny English sound and many sound sequences that she never uses
in spontaneous spesch; thus it is clear that her output is con-
strained by her own phonological system rather then by any inability
to articulate sounds and sequences.

A major development in the area of phonetic production is her
increased ability to control fundamental frequency (pitch), i.e. to
use intonation. Until recently, her speech was monotonic. B8he has
difficulty controlling all the laryngesl mechanisme involved in
speech, but hex lack of intonationhas been especially of interest
since the appearance of intonation contours is normally present
very early in mpeech development. (Miller snd Ervin, 1964) Recently,
however, Genie hes begun both to imitate intonation patterns (especially

in affective speech) and to produce pitch variations in her own spon-
taneous utterances., Stressywhich had been signaled primarily by
length, now involves an incresmse in pitch. Genie still doms not use
intonation to signal questions or imperatives, but with more control
this too may result.

Ve are actively constructing nesv tests to better ascertain the
extent of Genie's present comprehension ability. In particular,
we are planning to test her comprehension of subordinate vs. matrix
clause negation, WH questions of objects as well as subjects, and
some of the relational terms suggested by somes of Eve Clark's studies,
such as ‘here~there,’' 'come-go,' and relative adjectives, 'narrov-
wide' etc.
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A recent development is very significant. It has been
::s;;l?ed that part of one's language competence is the ability to
stinguish betveen a sentence and a non-sentence in one's lan-

guage. GSusan Curties, the first author of this paper, works
:—}e‘gulurly with Genie, and meny of the linguistic sessions involves
e use of index cards with printed vords, in the attempt to teach
or build up her linguistie competence. Since there are many
physical and psychological problems wvhich constrain her speech
production, the use of the visual mode has proved to be very helpful
S«:nie was taught the singular/plural distinction and many preposi- )
onal relations in this vay. In February, printed WH questions
vere constructed, because Genie has no WH words in her spontaneocus
upeeclux and asks no questions of any kind. In the past, vhen it was
Genie's twrn to construct sentences with these cards, she fre-
quently produced blatantly ungrammatical strings. Mt;reover she
seemed entirely satisfied with her efforts and expected to t:e
pralsed in all cases, During the session, under discussion, the
first WH question Genie constructed was 'WHAT IS UNDER?"' S};e sat
back, read it to herself, then said '81l1ly!l' end proceeded to add
an NP object 'THE GREEN BOX' thereby changing her ill-formed string
to a grammatical gquestion. In constructing the answer to that
question, she first replaced the question mark with a period, and
removed the WH word, leaving IS UNDER THE GREEN BOX. She ag;in
x"ea.d it to herself, again said 'SILLY!' and added an NP subject
THE 0?ANGE BOX' to form the grammatical string 'THE ORANGE BOX
IS UNDZR THE GREEN BOX.' It is true that semantically the un-
corrected sentences have no content, and her corrections nuw merely
reflect this cognitive awareness. But the order of all the words
was in keeping with her knowledge of 'vell-formedness,’ and in
zug;lit;on, ve :eliev&. perhaps too optimistically, that not only is
s d:zamsi:eor the competence~performance distinction, but that
s acrizg. nce thst‘uhe is learning what constitutes a well
Neurolinguistic research with Genie has thus f
r«;iated findings; dichotic listening tests have sho:: i:::aé::i:wzs
festctie:si}x}g language in her minor, right hemisphere, and psychological
1nvolvs .::; p:k:::‘:ix 0::1;& :::lier{o;ns surprisingly well in tests that
OB gt botarhans mecha.nis:m )? 1lls that in normals are dependent
Dichotic listening has been used since 1961 (Kimur
g:z:ex:i:e hemisphere specialization for auditory :timul;’aigsiisto
o © be a safe and reliable procedure. In dichotic listening
Jects are presented with simultaneous competing stimuli, one to,

each ear. In right handed subjec

ta, the right ear all,
for verbal st ¥ generally excels
dontnancs, stimull, reflecting left hemisphere specialization, or

The left ear excels for certain non-verbal stimuli (en

Eg;gﬁri:;ul :ot‘:;ld}';’ Curry, 1967, and musical chords, Gordon, l9'$l)

Loy Rh:g r g emisphere dominance. With the assistance of

dichotiﬁ ¢ and Sarah 8pitz of the UCLA Phonetics Leboratory, special
¢ tapes were prepared for Genie, one consisting of words

familiar to
e her and the other consisting of familisr environmental
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Genle was first tested monaurally and scored 100% in each ear.
As ve have reported elsevhere (Krashen, Fromkin, Curtiss, Rigler,
and Spitz, 1972, and Krashen, Fromkin, and Curtiss, 1972) Genile
manifested un extreme laft ear advantage for verbal material. Both
the direction and degree of ear difference are unusual; right handed
subjects (Genie is right handed) generally give a small but statis-
tically significant right ear advantage on such tests (as did our
controls, twenty right handed college students), S differences as
extreme as we found with Genie have thus far been found only in
split-brain and hemispherectomized subjects. For environmental
sounds, Genie showed a more moderate left ear advantage, essentially
a normal finding and one that points to right hemisphere processing
of environmental sownds. In our other reports (see above) we have
argued that Genie mey have begun language acquisition (before her
confinement) with her left hemiaphere. Through disuse, the left
hemisphere is now no longer able to fulfill its original linguistic
function and Genie may be using her right hemisphere to leam lan-
guage. The "strophied" left hemisphere langumge areas may be pre-
venting the flow of right ear impulses from reaching the right
hemisphere and thus may be the cause of Genie's huge left sar
advantage in dichotic liatening.

‘The environmental sounds results indicate that Genie is not
merely one of those infrequent cases of reversed laterality (lan-
guage in the right and nonlanguage in the left hemisphere). Rather,
both linguistic and nonlinguistic processing is taking place in the
right hemisphere.

Recently we have observed that Genie's behavior on psychological
teats can be comprehended more meaningfully when performance on two
kinds of tests cen be distinguished: those that require analytic
or sequential use of symbols, such as language and number; and those
that involve perception of spatial configursations or Gestalts. On
the first group of tmsks Genie's performance is consistently in the
low range, presently approximating an age of two and & half to three
years. Compared with her behavior on admission, this represents a
growth of about one and a half to two years over a two year period.
On configurational tests her performance ranges upvards, lying some-
where between e¢ight years and the adult level, depending on the test.
The rate of grovth on thege tests has been very rapid.

Some specific results are as followa: One year after admission
to the hospital Genie's mental sge scores on the French Pictorial
Test of Intelligence spmuned the range from four and one half to
nine years. About three months later, her performance on the Raven -
Matrices corresponded to the 50th percentile of children age eight
and one half to nine years. In June 1972, two performance subtests
of the WISC corresponded to mental ages of about eight and a half to
nine and a half. On the SBtreet Gestalt test, she recently scored
above the mean for American adults. In contrast to these results,
in April, 1972, she achieved an extrapolsted IQ of 36 on the Peabody
Picture Vocabulary test, and in September an IQ of 38 on the Columbia
Mental Maturity Scale. .
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Both the dichotie listening and psychologi
are consistent with the hypothesis thzty%niegi:ﬁs::;t!ilzs ;::l“it'
right hemisphere for both verbal and nonverbal functions; what >
generally considered right hemisphere or appositional f\n’xctiom&re
(perception of the environment) thrive quite well, while Genie's
right hemisphere is not as successful with vhat a.r‘-e considered left
hemisphere appositional functions. We are attempting to confim
z::—:b?ﬁoigeﬁ; b{if\mher testing for both level of performance and
callization of w
Tot Leterovsiiz sb“itf”l'mt are considered in normals right and
We see at ths moment two points of interest
to linguists. First, we may be directly witneui:; :E?ﬁ:gﬁ:?e
potentialities of the minor hemisphere. Second, this study m
help to clarify the relationship of the language faculty to o:ier
mental abilities; in line with the predictions made in Krashen (1972)
Genie's performance in mental abllities underlying the language

function (e.g. temporal processing) ro
her Linguistis peabrer. g/ may prove to be correlated with
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