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The exposure of children to their 
native language begins at birth, and 
most theories of language acquisition 
assume that the exposure during the 
earliest years is particularly significant. 
What evidence there is on this point is, 
at best, indirect. Long-term negative ef- 
fects of an impoverished linguistic en- 
vironment can be demonstrated for 
children reared in orphanages during 
the first years of life (1). Favorable 
effects of early exposure to language- 
in this case, sign language-can also 
be demonstrated by comparing deaf 
children of deaf parents with deaf chil- 
dren of hearing parents on tests of the 

ability to speak, read, or write English 
(2). Moreover, with the recently de- 

veloped techniques for recording be- 
havior of neonates, it has been shown 
that the human infant is responsive to 
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characteristics of adult speech, such as 

segmentation and the distinction be- 
tween phonemes, within a month of 
birth (3). It seems likely that the bene- 
ficial effects of early exposure to lan- 

guage can also be demonstrated in at- 

tempts to teach language to animals. 

Project Washoe was the first attempt 
to teach sign language to a chimpanzee. 
Washoe was about 11 months old when 
her training in American Sign Lan- 

guage (Ameslan) began. Within 51 
months, she had acquired 132 signs of 
Ameslan, as determined by criteria for 
reliable usage developed during the re- 
search (4). As with humans using 
words, Washoe used her signs for 
classes of referents rather than for par- 
ticular objects or events, and used signs 
in combinations (5). Brown (6), Klima 
and Bellugi (7), and other investigators 
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of child language have commented on 
the many ways in which Washoe's ac- 
quisition of sign language parallels the 
acquisition of spoken language by chil- 
dren, as, for example, in Washoe's gen- 
eralization of the meaning of signs, in 
the gradual increase in length of her 
sign combinations, and in the types of 
semantic relations expressed by early 
combinations. Thus, Project Washoe 
demonstrated that Ameslan is a suitable 
medium of communication for a chim- 
panzee, and that, given a suitable me- 
dium, a significant level of two-way 
communication could be achieved. 
Since then, several chimpanzees in 
several laboratories have acquired a 
vocabulary of signs (8), and it is 
appropriate to pose questions about 
individual differences, about limits, and 
about the effectiveness of different 
methods of teaching sign language. In 
our current project of teaching sign 
language to several chimpanzees, we 
are capitalizing upon our experience 
in the research with Washoe by im- 
proving key features of procedure, and 
we plan to maintain these more fa- 
vorable conditions until the subjects 
reach intellectual maturity. In this way, 
we can come much closer to describ- 
ing the highest level of two-way com- 
munication that can be achieved by 
chimpanzees taught a form of human 
language. 

One of the significant improvements 
in procedure is that several fluent sign- 
ers, including deaf persons and persons 
who have deaf parents, are research per- 
sonnel in the current project. These "na- 
tive speakers" of Ameslan provide far 
more adequate models of the language 
than those we provided for Washoe. 

Another improvement is that the ex- 
posure of subjects to Ameslan begins 
1 or 2 days after birth. Chimpanzee 
Moja was born at the Laboratory of 
Experimental Medicine and Surgery in 
Primates, Tuxedo Park, N.Y., on 18 
November 1972 and arrived in our 
laboratory on the next day. Chimpanzee 
Pili was born at Yerkes Regional Pri- 
mate Research Center, Atlanta, Ga., on 
30 October 1973 and arrived in our 

laboratory on 1 November. 
No special difficulties were encoun- 

tered in maintaining the infants in good 
health. Their care is similar to that of 
the human infant; around-the-clock 
feedings, diapering, inoculations, san- 
itary precautions such as sterilization 
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of bottles, and so on. In addition, we 
provided the infants with body contact 
whenever they were awake. Within a 
few weeks, the infants appeared re- 
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Early Signs of Language in Child and Chimpanzee 

Abstract. In a sequel to Project Washoe, chimpanzees are being taught Ameri- 

can Sign Language from birth by humans who are fluent in the language, in- 

cluding persons who are themselves deaf or whose parents were deaf. The first 

two subjects began to use signs when they were 3 months old, and these early 

results indicate that the new conditions are significantly superior to the conditions 

of Project Washoe. More valid comparisons can now be made between the acqui- 

sition of language by children and by chimpanzees. 

Early Signs of Language in Child and Chimpanzee 

Abstract. In a sequel to Project Washoe, chimpanzees are being taught Ameri- 

can Sign Language from birth by humans who are fluent in the language, in- 

cluding persons who are themselves deaf or whose parents were deaf. The first 

two subjects began to use signs when they were 3 months old, and these early 

results indicate that the new conditions are significantly superior to the conditions 

of Project Washoe. More valid comparisons can now be made between the acqui- 

sition of language by children and by chimpanzees. 



Fig. 1. Chimpanzee Pili, at age 4 months, using the Ameslan sign drink (left) when shown his water bottle, and the sign more 
(right) after a bout of tickling. The position of Pili's hands and his orientation toward the human companion when signing more 
are different from those during the preceding bout of tickling (center). 

sponsive to the activities of their human 
companions, which included a great 
deal of signing. Even in the earliest 
months, the infants were attentive and 
alert. They could grasp toys, imitate 
actions such as blowing kisses or peek- 
aboo, and differentiate their usual com- 
panions from strangers. 

Both Moja and Pili started to make 
recognizable signs when they were 
about 3 months old (Fig. 1). In Project 
Washoe, we kept track of new signs 
by noting spontaneous and appropriate 
use of the sign. The day that the third 
of three observers reported appropriate 
and spontaneous occurrence was taken 
as the date of the appearance of the 
new sign in the vocabulary. By this 
criterion, Moja's first four signs (come- 
gimme, go, more, and drink) appeared 
during her 13th week of life. Sim- 
ilarly, Pili's first sign appeared during 
his 14th week of life, and he had 
a four-sign vocabulary (drink, come- 
gimme, more, and tickle) by his 
15th week. The first four signs met 
the three-observer criterion within a 
few days of each other for both sub- 
jects. At the age of 6 months, Moja's 
vocabulary consisted of 15 signs, and 
Pili's of 13 signs. By contrast, Washoe's 
exposure to sign language did not begin 
until she was nearly 1 year old, and 
the effective start of the exposure was 
further delayed because the research 
participants were only beginning to 
learn Ameslan. After 6 months of 
exposure, Washoe's vocabulary con- 
sisted of the signs come-gimme and 
more. 

In the early stages of Project Was- 
hoe, we developed a procedure to de- 
termine when a new sign had become 
a reliable item in the chimpanzee's 
vocabulary. After the third report of 
a new sign, the sign was added to a 
checklist. Each day thereafter, the first 
person to observe Washoe using a sign 
on the checklist entered a description 
of its form and context. As the criterion 
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for deciding that the sign had become 
reliable, we chose a period of 15 con- 
secutive days during which at least one 
appropriate and spontaneous use of the 
sign had been recorded (5). 

These 15-day records for the pres- 
ent study show that, even at this early 
stage, signs were being used, not as 
mechanical routines, but with varia- 
tions in form and in appropriate varia- 
tions of a basic context. For example, 
in the set of reports on Pili's use of 
tickle during 14 to 28 February 1974, 
two kinds of context were described. 
Usually, Pili signed for continuation 
of tickling when his companion stopped 
tickling him momentarily or stopped 
and asked questions such as, What we 
play now? But in two reports, Pili ini- 
tiated tickling with his sign. Pili also 
used another of his early signs, more, 
to request continuation of tickling dur- 
ing this period (Fig. 1). But more was 
recorded in several contexts in which 
tickle did not occur, as when we had 
taken away Pili's water bottle after a 
bout of drinking or had stopped games 
other than tickling, such as covering 
and uncovering Pili's face with a scarf. 
In forming tickle, Pili drew the index 
finger over the back of his other hand 
or the back of his companion's hand 
about equally often. Moja also used 
both her own body and corresponding 
parts of the addressee's body as the 
place for making tickle and other early 
signs; this variation in form has been 
reported for Washoe and for very 
young deaf children (4). 

Fouts (8) reported that an infant 
female, Salome, used the sign food 
during her fourth month. While the 
age at which chimpanzees produce 
their first signs seems early compared 
to that for first words of humans, it is 
not very discrepant from the age at 
which the first signs appear in humans. 
There are parental reports of first signs 
between the fifth and sixth month for 
children exposed to sign language (2). 

Possibly, signs are easier to make than 
words; more likely it is easier for a 
parent to recognize the infant's poor 
approximation to a sign than his poor 
approximation to a spoken word. 

We consider the early appearance 
of signs to be an important confirma- 
tion of two major procedural improve- 
ments in the current project; the ex- 
posure of subjects to fluent Ameslan 
signers and the exposure to language 
from birth. Of course, it is not the size 
of the early vocabulary per se that is 
significant but what this promises in 
terms of further development under the 
more favorable conditions for the ac- 
quisition of sign language. 

R. A. GARDNER 
B. T. GARDNER 

Department of Psychology, 
University of Nevada, Reno 89507 

References and Notes 

1. P. H. Mussen, The Psychological Development 
of the Child (Prentice-Hall, Englewood Cliffs, 
N.J., 1963). 

2. E. D. Mindel and M. Vernon, They Grow in 
Silence: The Deaf Child and his Family (Na- 
tional Association of the Deaf, Silver Spring, 
Md., 1971); H. S. Schlesinger and K. P. 
Meadow, Sound and Sign (Univ. of California 
Press, Berkeley, 1972). 

3. W. S. Condon and L. W. Sander, Science 
183, 99 (1974); P. D. Eimas, E. R. Siqueland, 
P. Jusczyk, J. Vigorito, ibid. 171, 303 (1971). 

4. R. A. Gardner and B. T. Gardner, in Modeles 
Animaux du( Comportement Humain, R. 
Chauvin, Ed. (Centre National de la Recherche 
Scientifique, Paris, 1972). 

5. R. A. Gardner and B. T. Gardner, Science 
165, 664 (1969); B. T. Gardner and R. A. 
Gardner, in Behavior of Nonhuman Primates, 
A. M. Schrier and F. Stollnitz, Eds. (Academic 
Press, New York, 1971); in Minnesota Sym- 
posium on Child Psychology, A. Pick, Ed. 
(Univ. of Minnesota Press, Minneapolis, in 
press), vol. 8. 

6. R. Brown, Psycholinguistics: Selected Papers 
by Roger Brown (Free Press, New York, 1970); 
A First Language (Harvard Univ. Press, 
Cambridge, Mass., 1973). 

7. E. Klima and U. Bellugi, in Forum Series on 
Psychology and Communication, G. A. Miller, 
Ed. (Voice of America, Washington, D.C., 
1970). 

8. R. S. Fouts, Science Year: World Book Science 
Annual, 1974 (Field, Chicago, 1973), p. 34. 

9. Supported by NSF grant GB-35586, by NIMH 
research development grant MH-34953 (to 
B.T.G.), and by the Grant Foundation, New 
York. We thank E. Berger, M.D., for help 
and advice on the health care of the newborn 
chimpanzees. 

14 June 1974; revised 16 September 1974 

753 


