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M.D. Bodarner Functional Analysis of Chimpanzee 
D.H. and R.S. Fouts (Pan troglodytes) Private Signing 
M.L.A. Jensvold The chimpanzee's use of American Sign Language (ASL) to com- 

municate with humans and with cach othcr has been empirically Chimpanzee and Human demonstrated in several rtpons, but this is the fint ruearch to Communication Institure, experimentally examine their wc of sign language in a nonsocial Central lvashington Universiry, fashion: private signing. This experiment examined the private sign- Ellensburg IVA 98926 USA ing behavior of five signing chimpanzts. using a remote videotaping . technique with no human present It was found that all five chim- 
panzees signed to themselves for a total of 368 instances. These 
instances of privatc signing werr classified into nine different func- 
tional categories as has been done in the analysis of private speech 
and signing in hearing and dcaf human children. Similar to humans. 

Key work: Private signing, Chimpan- a few of the categories accounted for the majority of the instances 
zeu. American Sign language. Pri- of private signing. These findings empirically demonstrate a behavior 
mate Behavior similar to private speech and signing in humans. 

Human speech is either directed to an audience or it is not. When it is not directed to an 
audience it is referred to as private speech (Zivin, 1979). American Sign Language (ASL) can 
also be used is a private manner and when i t  is i t  can be referred to as "private signing". The 
purpose of this mearch was to examine the use of private signing in a group of five signing 
chimpanzees. 

Piaget (1926) studied the early speech of children as a method of examining the cognitive 
development of children. As Zivin (1979) stated: "Speech was for Piaget a window to the mind" 
0.16). Piaget referred to the early behaviors of the children who gtcmed to lack an awareness of 
the world beyond their own experiences as "egocentric" (Piaget, 1926). He called children's 
nonsocial verbal behaviour "egocentric speech". Like Piaget, Vygotsky (1962) also used the term 
egocentric speech. While Piaget emphasized the immature and egocentric quality of this type of 
verbal behavior, Vygotsky emphasized its use for self-regulation. Vygotsky considered egocentric 
speech to be thought spoken out loud by the child. 

Flavell (1964). who coined the term "private speech" to refer to the speech-like cognitive 
-"functions of nonsocial speech, stated that it-had a multiplicity of functions. Based on the idea-of- 

multiple functions Kohlberg, Yeager, and Hjenholm (1968) proposed a five level developmental 
hierarchy that incorporated both Piaget's and Vygotsky's examples of private speech. Berk and 
Garvin (1984) expanded the categories of Kohlberg et al. (1968) to include other types of private 
speech. Berk's (1986) research on private speech supported Vygotsky's approach because she 
found that the self-regulating function of private speech was the most common. However. she 
also found several instances of private speech which served functions other than self-regulation. 
She concluded that: "children's private speech seems to be multifaced and diverse" 0. 49). 

Furrow (1984) also looked at the multifunctional use of private speech. He developed the 
following twelve functional categories: instrumental, Regulatory, Self-regulatory, Attentional, 
Interactional, Expressive, Referential, Describing Own Activity, Question, Imaginary, Informa- 
tive, and Incomprehensible. Furrow's classification system was chosen as a model for the analysis 
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of pivate signing i n  chimpanzees because i t  was the most extensive list o f  operationally defined 
catrgories. 

h i rate signing had been noted i n  a signing chimpanzee (Gardner & Gardner. 1974, pp. 20- 
2 I )  The Gardners reported ha t  "Washoe ohen signed lo  herself in  play, particularly in  places that 
afforded her privacy, i.e.. when she was high in  the tree or alone in  her bedroom before going to 
sleep" (p. 20). Washoe would also sign to herself while looking at magazines and picture books. 

The five chimpanzees i n  this study have extensive experience with ASL and they use thew 
signs to converse with humans and with each other (Gardner & Gardner. 1969.l97l. 1974, 1978, 
1984, 1989; Gardner, Gardner & Van Cantfort. 1989). They have also been ohsewed to sign to 
Ittern selves (Fouls. l l i n ch  & Fouts. 1982; Fouts & Schoenfeld, 1984; Bodamer, 1986). A remote 
videotaping procedure (Fouts. 1984) was used to record non-interxtive behavior in this gmup o f  
five signing chimpanzees. These tapes were then analyzed far instances o f  private signing In- 
SI~,,~S of private signing were classified into functional cafewries bawd on Funow's definitions. 
A svstematic sampling technique was used to examine the range and function o f  private signing 
in signing chimpanzees. 

hletbod 

Subjecrr 
The five chimpanzees in  this nudy were housed i n  the primate laboratory at Central Wash- 

ington University. At the sta. of this experiment. Washoe, a female, was 21 years olJ; Moja, a 
remale. was 14 years old; Tatu, a female, was 10 1R years old; Dar, a male. was 10 years old; and 

ears old. The four older chimpanzees acquired the signs of ASL when 
humans in  an enriched social environment where the humans used the 
ate with the chimpanzees (Gardner & Gardner 1971, 1978, 1984, 

r & Van Cantfort, 1989). Loulis acquired his signs from the other chim- 
Hirsch & Fouts 1982; Fouts, Fouls& Schoenfeld, 1984; Fouts, Fouts 

e 1981 the five chimpanzees have lived together in  a social group and 
n that they sign to each other in  chimpanzee to chimpanzee conversa- 
. Table 1 provides further background information on these chimpan- 

zees. - 
Procedure 

A remote videotaping technique was employed from 11/6/86 to lRI/88. This was designed 
to focus on non-interactive behavior to record instances o f  private signing. Videotaping took place ' in one of the enclosure areas (Enclosure 1) however the chimpanzees had free access to all four 
enclosures in  the facility as well as the wnnecting tunnels. 

Enclosure I was 2.13 x 3.35 x 2.18 meters and made of woven wire. Three stationary video 
cameras were used to observe the chimpanzees in this area. Each camera was positioned to cover 
approximately one third of the enclosure.There was some overlap o f  the areas covered by each of 
the cameras such that 75% of the total enclosure area was monitored. On 6/8/87, at the start of the 
second half of data collection, a fourth camera was added. I t  was placed on the opposite side of 
Enclosure 1. facing the three original cameras. This additional camera allowed visual and r e ~ r d -  
ing access to a previously occluded area directly beneath and i n  front of the three or~g~nal  
cameras. This increased the ores that could be monitored and recorded in Enclosure I to 90%. 

Al l  the cameras were connected to monitors located i n  a separate recording room. One video 
recorder was used and an observer watching the monitors used a videoswitcher to selecl from 
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TABLE I - Biographical Informalion for each Chimpanzee 

Washoe Moja Tatu Dar Loulis 
Sc x lcmalc femalc fcmalc male male 

Date of birth 9/65 • t t i t8nz 12/30/7S 8/W6 .5/10/78 
Cross-fostcrindASL 
immersion 

U. Oklahoma 8/70 t 2/79 --- ---- 
U. Ncvada 612 1 166 3/24/79.. 

11/19/72 
Ccnlral Washinglon 3/80 I n n 6  8/6/76 

9/80 518 1 5/81 
Signs as of 2/89 

Reliable 184 171 142 123 
60 12"' Ohserved 38 57 43 62 

244 TOTAL 209 199 166 74 

Sincc Washoe was wild-collccled lhis i s  an cslimalcd date 01 biflh. 
" Loulis' ASL exposure was primarily from chimpanzees until 6/84. ... Sincc the reliability critcrion of the diffcrcnt obscrvrs for 15 consccu~ivc days was impossible to institute 
undcr lhc cultural transmission study (Fouts, Fouts 8 Hirsch. 1982) and Ihe larcr methodologies emphasizing 
observation and remote video rccording, this measure is altcnuatcd for Loutis. 

which monitor to record. The observer was instructed to give preference to recording solitary 
behavior and any signing. For example, i f  the 0bSeffer had to chose be!ween a multi-chimpanzee 
interaction in which there was no signing and a chimpanzee involved i n  solitary play thay were 
instructed to record the latter. The cameras were identical and since there was no signal to indicate 
when they were operating, Ihe chimpanzees had no cues as lo  when their bchavior was being 
recorded. This procedure allowed the expcrimen~er lo  monilor and record the chimpanzees' 
behavior without any humans being present. 

A to~al of 56 hours of black and while footage was collected. Twelve minutes of videotape 
were collected each day from Monday through Friday for a total o f  one hour each week. The 12 
minute videotaping sessions were randomly sampled and counter balanced across the day from 
9:00 a.m. through 4:00 p.m. 

The cameras were placed oubide of Enclosure I for a pcriod o f  one to two hours each day 
and it was during this period that the 12 minu~es of chimpanzee behavior was recorded. Record- 
ing began aher the assigned starting time and only when .a chimpanzee was present in the 
enclosure. This meant that during some sessions the experimenter had to wait to begin recording. 
I f  the chimpanzee(s) vacated the enclosure area after the start o f  recording, then the observer was 
instructed to wait 30 seconds. I f  a chimpanzee had not returned to the enclosure, then they were to 
stop video taping and wait until a chimpanzee re-entered. Observen followed this procedure until 
the daily total o f  12 minutes o f  chimpanzee behavior had been recorded. 

During videotaping, the normal daily routine was followed except that humans were prohib- 
ited from entering Enclosure I and the surrounding hallway. llumans were free to interact with 
the chimpanzees in  the other enclosure areas as long as they were not within visual range of 
Enclosure I during recarding. 
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nlylis 
In the analysis of the 56 hours of videotape, Furrow's (1984) definition of private speech 

IS used to identify private signing. Funow classified the instances of private speech into twelve 
ttudly exclusive functional categories. Al l  of Furrow's categories were used in this study 
cept the ~~~ncomprehensible" category. This category was not used because i t  was i m v i b l e  lo  
i d l y  discriminate between a nonverbal gesture and a sign that is incomprehensible. To avoid 
IS prnblem, a sign criterion was used to discriminate between a nonverbal gesture and a s ip .  
l e  observer who scored the videotapes had 20 years experience with signing chimpanzees and 
S L  

gn Idenrificarion 
For a geslure to be classified as a sign i t  had to be used in the citation form or be a 

,mmonly modulated form of the sign in question. Each sign in ASL has a basic citation form 
hich can be described according to its PCM. PCM refers to: the place on the body or space 
round the signer where the sign is made, "I"'; the configuration of the hand, "C.; and the 
lovement of the hand, "M" (Stokw, Casterline & Croneberg. 1965). Each of the chimpanzees' 
ipns has a citation form PCM (Gardner, Gardner & Nichols. 1989; Fouts. Fouts & Van Cantfofl. 

'denrifica~ion ofprivare signing 
Aher a gesture was identified as a sign, Funow's (1984) definition of private speech was 

~sed to determine whether the signed utterance was private or social. Furrow identified instances 
3 i  social speech using two criteria. The first criterion was whether eye contact occurred any time 
from 2 seconds before until2 seconds after an utterance. These chimpanzees also use eye contact 
during their social interactions when signing (Van Cantfofl & Rimpau. 1982). The second crite- 
rion was whelher any social indicators occurred between the child and the adult during the 2 
seconds before or afier an utterance. Funow defined social indicalors as any behaviors that 
involve another penon; such as physical contact, approach, extension of arms, attraclion of the 
o~her person's gaze, or i f  the utterance contained a vocative. I f  one of these behaviors was 
llssociated with an utterance, Funow did not consider i t  private. Most of these behaviors are 
common components of chimpanzee social interactions (Goodall. 1986) and were easy to identify 
in our analysis. Because chimpanzee eye contact is difficult to determine on black and white 
videotape, a more stringent criterion than Funow's was used in the present Wdy. I f  the chimpan- 
zees displayed any reciprocal face (head) orientation during the sign or the 2 seconds before or 
after the sign, then it was not classified as private signing. In addition I f  the chimpanzee was 
oriented toward an area occluded from the cameras while signing and i f  the location of all the 
other chimoanzees could not be determined during the two seconds . preceding . and following the 
utterance, ;hen the sign was not counted as an instance of private signing. 

Classilifarion ojprivare signing 
Each instance of private signing was classified according to Furrow's (1984) definitions of 

functional categories. Funow used the following guidelines to determine the functional category: 
(I) lntonation Contour. (2) Specific Utterance Content, (3) Relationship of Utterance to the 
Environment. Pleae see Table 2 and 3 for Furrow's classification guidelines and category defini- 
tions. 

Funow's fiat guideline, Intonation Contour, was adapted in this study for the visual modali- 
ty of ASL. Most languages usl devices such as i~rllection, markers, and word order to modulate 
meaning. In  a vocal language, such as English, the simple declarative utterance. "time to eat", can 
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TABLE 2 - Definitions of Funclionrl Ca~egories 

Functional Catcgory I Definition 1 Examples 
I 

Rcgutrory 

Self-regulatory 

Interactional 

Expressive 

Rclcrcntial 

-- 
Describing Own Aclivi~y 

Imaginary 

an ultcrancc rclers lo the child's wants. 
and/or an utterance is  whined 

an ultcrance relcn to an even) lhal might 
be immcdia~cly carried oul; another person 
is rhe specified agcnt, or thcrc k no agcnl 
and Ihe child docs no1 perform ~hc rclion 
him or henelf 

an utterance refen to an cvcnt that might 
bc immcdialcly carried out: Ihe child is Ihc 
slated agent or there is no agcnt and  he 
child performs the rclion him or hcrscll 
m ulterance relets to a xnsory event that 
is ongoing or might be immediaacly unicd out 

utterance content is a conventional greeting 
utterance contcnl is an evaluative opinion, 

I an cxprcssion 01 an internal stale. or a ~. ~ - st~ck~~hrasc tha~ cxprcsscs lccling 

an utterance rclen lo a present objcct or a 
prucnl event that does not involve LC child 

an ullcrance rclen lo an ongoing or just 
complctcd even1 in which the child was involved 
ullerance intonalion cunlour rescmbks 
adull rising qucslion intunationandlor an 
ullcrance is  synlactically a queslion 

an ullerance i s  sung. is word play, or 
represents a translomation of real objecb 
or events, whether present or not 
an ullerance relcn lo a non prcsenl objcct 
or event. 

"Go Iherc" 

-I put that there". 

- - 
"Look" 

'Hi" 

'I love you" 

"That" 

"Pulling it" 

'What that?" 

"That hat(rck- 
ring lo wooden 
block on head) 
"Daddy a1 work" 

be made into an interrogative utterance by using a rising intonation on the word, "eat". Sign 
languages use analogous devices to modulate meaning (Klima & Bellugi, 1979) except they are 
adapted lo the visual mode. Examples of modulators are: establishment of loci (signing outside 
the standard region in ASLX facial expression; repetition for emphasis; and sign order (Van 
Cantfofl& Rimpau, 1982, pp. 35-42). Rather than using Intonation Contour, we used the gestural 
"Modulation Contour" to determine some of the functional categories. 

The chimpanzees in this study have been observed to use a variety of  modulators in their 
signing (Mendis, 1985; Van Cantfofl& Rimpau. 1982; Rimpau. Gardner & Gardner. 1989). For 
example, the chimpanzees can change the utterance TIME EAT into a declarative, an imperative, 
or an interrogative utterance depending on the modulators used. Tatu makes a declarative utter- 
ance in ASL by signing, "TIME EAT', which is equivalent to the English, "It is time to eat". The 
- 



-I.,\nl E 3 - Classification Guidelines 
Gu~dc l~nc  Func~ional Calegory I- 
,\. ntodulrtlon Contour 

Qucs~ioning Modulalion 
Whining Modulalion 
Singing h4odulalion 

D. sptclnc Uttennce Conleat 
wan!" ci dcmand 

Evaluative opinion or rlalcmcnl of kcling 
f.)ueslion synlax 
S~anbrd grccting 
Scnsory verb 

fjucs~ion 
Instrumenlal 
Imaginalivc 

Ullcrancc involving: 

()bjtCu (and b~arlom nor current or Immedlatcly Involved) 

Prucnl  
Rckrcntial 

Ahrcnl 
tnlormalivc 

Translormalion (prcscnl or absent) 
Iniaginalivc 

Evceu (action regucmctr and Locrtlonr Il currently Involved la) 

Tcmpanl rclalcdncw + Speakcr thc agent I?) 

Dimnl pl 
l u s ~  acurrcd (prior 2 s ~ C )  

Ongoing 

Following 2 scc. 
Capable of immrdiatcly acuring 

tnlorrnalivc 
ycs ... Describing Own Aaivil~ 
no. .. Rclcrtnlia! 
ycs ... Describing Own Aclivily 
no.. Rclcrcnlial 
YCS ... Sell-rcgulalory 
no.. Rcgulalory 
ycs ... Sell-rcgulaloly 
no ... Rcgulatory 

lnlormalivc 
Dirtanl lulurc Imaginalivc Unrcal or Iancllul 
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As mentioned above. an utterance in  ASL can be modulated to form the intenogative by 
using facial expressions, raising the eyebrows. and holding the sign in its final position. If  any of 
these modulators were seen in the chimpanzees' utterances, then it would be classified as a 
Question. For example. signing FOOD, raising the eyebrows, and holding b e  sign while staring 

L at a picture would be classified as an example of the Question functional category. The absence of 
modulation contours would result in this single sign utterance being classified into antoher func- 
tional category. 

declarative is characterized by the citation form of the sign. Tatu was observed to turn this 
ullerance into the' imperative by using the modulator of repetition as in. "TIME TIME EAT EAT 
EAT. which is equivalent to saying, "It is time to eat. now!" in English. Speed of signing can also 
be used to express the imperative. Tam was observed to uw the intenogative. 'TIME EAT?" by 
modulaling her signs with raised eyebrows, prolonged eye gue. and holding the last sign in the 
ulteranu in place for a long duration. These are mmmon interrogative modulatom in ASL 
(Baker-Shenk. 1985) and are equivalent to saying "Is it time to eat?.' in English. The use of 
repetition, duration. and facial expression can give the same two signs quite different meanings. 

Consideration of Modulation Conlours plays a critical role in caleg0riZing inslances of 
private signing into the Instrumental, Question, and Imaginary functional categoria. An English 
vocal example of Furrow's Instrumental category would be "I really want to be tickled: the 
words, "really want". are emphasized to mnvey a strong desire on the pad of the speaker to be 
tickled. An analogous ASL example is WANT TICKLE WANT. in which the emphasis of the 
desire lo be tickled is demonstraled by repetition of the sign WANT. This can also be modulated 
by changing the normal speed of the sign; such as signing abruptly or forcefulb. i t  can also be 
rnodula~ed for emphasis by signing very slowly and deliberately. 

Modulators can also be used to express the song-like intonation that Furrow used to identify 
the lmaginalive category. Flowing and elaborate gestures are some of the modulaton used to 
express song-like quality (Klima & Bellugi, 1979). The chimpanzees in this study were observed 
to use some signs in this manner. 

The second classification guideline, Specific Utterance Content, requircs a consideration of 
the signs or sign order used in an utterance while the first classification guideline would require 
question modulators to be present to classify an utterance as a question, the second guideline 
requires the presence of a sign such as "what", "who", or other explicit signs used for questions. 
Likewise, while an utterance could be classified as Instrumental due to modulation contours such 
as repetition, this second guideline requires a specific sign such as "want" or "gimmie" to occur in 
the utterance. The classification of an utterance into the Expressive, Interactional, or Attentionat 
wtegory depends entirely on content of the utterance. For example, Expressive requires the 
chimpanzee to express an evalualive opinion or ;I statement of feeling. Signs uxd  by these 
chimpanzees that meet this classification are HUGLOVE. SMILE, CRY, and DIRTY. Interactional 
utterances are conventional greetings; Examples of these types of utterances used by the chimpan- 
zees are PERSONmEY and COME HUG. The Attentional category requires a sign hat refen to 
a sensory modality such as LOOK or L I m N .  

Funow's third guideline considered the relationship of an utterance to the environment. This 
guideline was used to classify utterances into the Referential, Informative. Imaginary, Self-regula- 
tory, Regulatory and Describing Own Activity categories. I t  required the determination of whether 
the utterance involved (a) an object, (b) an event, or (c) a location. 

I f  the utterance involved an object, then it could be classified as either Referential, Informa- 
tive, or Imaginative. The utterance was classified as Referential i f  it referred to an object that was 
present and it was classified as lnformative i f  the object was not present. Finally, the utterance 
was classified as Imaginary i f  i t  represented a transformation of either a pfcsent or a b ~ n t  object. 
For example, the utterance, HAT, was classified as Referential i f  a hat was present. 'fhe same 
utterance was classified as lnformative i f  no hat was present. Finally, i f  the chimpanw held or 
looked at a wooden block and signed HAT, this utterance was classilied as Imaginary. 

I f  the utterance involved an event, then two things were considered to determine the appro- 
priate category: (a) the temporal relationship of the event lo the utterana, and @) whether the 
subjecc was active in the event. 'fhe utterancr: was classified as Self-regulatory i f  lhe utterance 
referred to an event that just about to occur or potentially could occur and the subject was the 
stated agent, andlor the subject immediately canied out the action. These types of utterances were 
classified as Regulatory when the subject was not the stated agent and did not carry out the action. 
I f  the utterance referred to a more distant future or past event. then it was classified as Informa- 
tive. An utterance that described an event that was occurring or had just occurred and involved  he 
subject as the agent was classified as Describing Own Activity. I f  4 e  utterance did not involve 
the subject. i t  was classified as Referential. I f  the utterance described an unreal or fanciful event. 
then i t  was classified as Imaginary. 

For example. the single sign utterance. CLEAN, could be classified in several ways depend- 
ing on when i t  was made and whether the chimpanzee engaged in the activity. I f  a chimpanzee - 



I .gnrJ CLEAN and then began scrubbing with a scrub brush, the utterance would be classified as 
.If-regulatory. I f  a chimpazee signed CLEAN shortly before the usual scheduled time for labora- 
I r y  personnel to clean the enclosures,  hen the utterance would be classified as Regulatory. The 
ccurrence of this when cleaning time was not near and no cleaning was occurring would be 
Iassified as Informative. I f  the chimpanzee scrubbed with a scrub brush and signed CLEAN, then 
'le utterance would be classified as Referential. I1 the chimpanzee scrubbed the noor with a 
iooden block and signed CLEAN, then the utterance would be classified as Imaginary because 
i is was a transformed use of the block. 

I f  the utterance involved a location, it was treated either as an utterance that involved an 
vent or an utteranu that concerned an object and classified according no the above. I f  the 
ocation utterance was, or immediately became, involved in the subject's behavior then i t  was 
realed as an event utterance otherwise i t  was treated as an utterance involving an ob*. 

! 
Two measures of inter+bserver reliability were used in this study. The fin1 was a measure 

in identifying instances of private signing. The second was a measure of the 
rcentage agreement of the categorization of instances of private signing into thf fundional 

i 

C esults 

igns Observed in Private Signing t A total of 368 instances of private signing were observed during 56 hours of videotape. 
ere were 59 different signs used and 91 different utterances. 

:orpus of Utterances Across Functiot~al Categories 
The instances of private signing were categorized into nine of Furrow's (1984) 11 functional 

.ategories. Table 4 shows that the frequency within a given category ranged from 4 to 218 
nstances. Across the chimpanzees, instances of the Referential category occurred the most ohen, 
iccounting for 59% of the instances of private signing. This prevalence of the Referential cat- 
cgory was found with each of the three chimpanzees. Washoe, Moja, and Tatu, who accounted for 
92% of the instances of private signing. The Informative category accounted for 12% of the 
instances of private signing and no other category had more than 8% of the total instances. 

Table 4 lists the entire corpus of private signing and indicates which chimpanzee signed the 
particular utterance by listing his or her f ist initial in parenthesis. I f  the utterance was observed on 
more than one occasion, the corresponding numerical notation was placed aher the chimpanzee's 
initial. Washoe used 23 different signs in 30 different utterances in her &I instances of private 
signing. The sign, FLOWER, occurred in 33 (39%) of her instances of private signing. Moja used 
23 different signs in 28 different utterances in 91 instances of private signing. The sign, 
PEEKABOO, occuned in 17 (19%) of Moja's instances of private signing. Tatu used 28 different 
signs in 42 different utterances in her 163 instances of private signing. The indicative sign, 
THAT, occuned in 80 (49%) of her total instanas of private signing. Dar use 8 different 
ukrances in 8 different utterances in his 9 instances of private signing. Loulis use 13 different 
signs in his 14 different utlerances in 21 instances of priva~e signing. 

k 
I 

Diflerences Across Months, between and 1Vithin Cllirnpor~zees 1 
The chimpanzees produced instances of private signing in each of the 15 &nth5 of this 
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TABLE 4 - Corpus of utlcrances across functional categories 

- ~ 

INSTRUMENTAL 31 X I  APPLE m ~ D I  
BANANA<~XD) 
BOOK (M2) 
CllASE (D) 
CRY (M) 
DRINK (L) 
W W E R  (W7) 
FOOD (M2KL) 
G R m M  0-2) (D) 
GUM MORE (W) rn 
NWrn 
ORANGE Cr) 
SANDWICH o m  (W) (M) 

nME ILI 
wrwr& 

REGULARORY 7 2% (To 
OUT ID\ WIPE'R hUN m) 

SELF-REGUAfORY 0 0% No r-mplrr obrcnrd 
ArrENTlONAL 4 1% Cn) 

USTEN TllERE Cr) 
M'ERArnONAL n 2% COME COME (W) HUG (MI IW (L) 

HURRY &ME (W) (u) 
EXPRESSIVE 10 3% DIRTY (wn) 

PERSON (W) 
STUPID (T) 

REFERENTIAL 218 59% APPLE RED BANANA (T) 
BIRD 1 ~ 2 1  m1 
BIRD PERYON'IWI 
BUCK (W) (h) ' 
a u c x  THAT ( ~ 4 )  
BUCK THAT BLACK (n) 
BOOK (W7) (MR) 
BUG 06) 
BUO BOOK (M) 
BUO LOOK (M) 
CARROT CT) 
CAT (W) (MS) 
COW (D2) 
FLOWER (WIS) 

' FOOD (W2) (MZ) (L) 
FRUIT (M) 
IN L I P ~ C K  (MI (w) 
W K  O 
LWK BUCK Cr) 
MILK (T2) 
MINE (W) (L) MY BOOK (W) 
ORANGE ( f )  
PERSON (WS) 
RED CRY FUNNY (M) 
SIIOI-: (M) 
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/TABLE 5 - Frcqvency of Funclional Calcgories by Chimpanzee 

CATEGORIES 11/6/86 - IR11B8 ' 
- - - 
H'ashoc 

Dar 

Rcfcrcntial 
lnforrnalivc 
Exprcssivc 
Instrurncnlal 
ln~craclional .~ ~ 

Describing Own Aclivily 

Rcfcrcnlial 
Describing Own Aclivily 
Imaginary 
lnlormalivc 
lnslrumcnlal 

Rcfcrenlial 
lnformalive 
lns~rurncnlal 
Rcgulalory 
Altcntional 
Describing Own Aclivity 
Exprcssivc 

lns~rurncntal 4 
Rcfcrcnlial 2 
Rcgulalory I 
Describing Own Activity I 

Describing Own Aclivily 7 
lnslrumcnlal 4 
lntcraclional 4 
Informalive 4 

is  another indication of the robustness of this phenomena. The chimpanzees displaydf individual 
variations in the frequencies with which they signed and in the functional categories pxd. 

The chimpanzees used 59 different signs in this experiment. This relatively lard4 number of 
different signs reflects the diversity of this behavior. Tatu displayed the mosl div 
privale signing, using 28 different signs. 

We were able to compare the similarities and differenas of chimpanzees private signing to 
sludics examining human private speech (Furrow, 1984) and signing (Raymond, 1990). Private 
signing appears 10 be very similar to private speech in children in several ways. The similarity of 
function of the private signs was demonsbated by the fact that we were able to classify the 368 

instances of private signing into nine of the I I functional categories used by Furrow (1984) with 
human children. Another similarity was the finding that a few calegories accounted for (he 
majority of the instances of private signing. This was found in Furrow's study on hearing children 
(1984) as well as Raymond's (1990) study on signing deaf children. In the present study the 
Referential and lnformative categories accounted for 71% of the instances of private signing. 
None of the other categories accounted for more than 8% of the total instances. Furrow found that 
the Referential. Describing Own Activity and Self-Regulatory categories accounted for 55.8% of 
the instances of private speech. Raymond found that the three categories, Referential. Question- 
ing, and Self-Regulatory, accounted for a majority (76%) of all instances of private signing. 

This similarity between children and chimpanzee private signing becomes more evident 
when individual categories are examined. Fifty-nine percent of all signing instances were classi- 
fied as Referential. This category was also observed the mosl frequently in Furrow's (1984) and 
Raymond's (1990) studies where i t  accounted for 29% and 20% respectively. The Referen~ial 
category was observed most often in all the chimpanzees except for Dar, for whom i t  was the 
second most frequently observed category. The Referential category occuned nearly five times 
more often than the second most frequently observed category, Informative. 

A difference between the chimpanzees and Furrow's human children was noted in the 
frequency of the lnformalive calegory. As previously stated this category was used to classify 
private utterances that refened to objects not present in the immediate environment. For the 
chimpanzees it ranked second in terms of frequency (12%). This category accounted for only 
1.7% of the children's private speech utterances in Furrow's (1984) study and 4.7% of the priva~e 
signing in Raymond's (1990) study. while this difference may be attributed to species differ- 
ences, it may also be due to developmental differences. Pellegrini (1981) found that in the private 
speech of children under seven years of age there was an increased probability of encoding words 
denoting objects that were present as opposed to objects that were absent. With this evidence one 
would expect to find a higher incidence of Referential utterances compared to lnformative utter- 
ances in younger children and chimpanzees. Furrow and Raymond supported these findings with 
children. Bodamer (1986) also supported this finding in that the youngest chimpanzee Loulis was 
the only one with a higher incidence of the Referential category than the Informative. In the 
present study, however, four out of Loulis' 21 instances were classified as lnformative and only 
two were classified as Referential. This reversal was consistent with the age of the children in the 
Pellegrini study. Contrary to Pellegrini's findings, it was also found in this study that the older 
chimpanzees, Washoe, Moja, and Tatu, displayed a higher incidence of Referential private sign- 
ing than Informative. It should be noted that these older chimpanzees still displayed a much 
higher proportion of Informative utterances (ranging from 19% to 7%) than the 1.7% found in 
Furmw's two-year-old children. Future studies may reveal more clearly whether there is a higher 
prepon:lerance of the Referential calegory as opposed to the lnformative in younger chimpanzees. 

The third mosl frequent category in the present study, lnstnimental(B%), accounted for less 
than I %  in Furrow's (1984) and 1.6% in Raymond's (1 990). 

The fourth most frequent category, Describing Own Activity, also accounted for 8% of the 
chimpanzees' utterances. This category accounted for 16.5% of the children in Furrow's study 
and 10.9% of Raymond's. 

There were few instances of the Expressive calegory (3%) in the present study. This is 
comparable to Furrow (1984) (6.8%) and Raymond (1990) (7.8%), but quite different from 
Bodamer (1986) where 29.7% of Ihe same chimpanzees' priva~e signing were in  his category. 
The oldest chimpanzee. Waslloe, accounted for over 80% of the instances of Expressive private 
signing seen ill Bodamer's study. Rubin (1979) found that the Expressive Funclion accounted for - a large portion of school-age children's private speech and that instances of the Expressive 






