A comparative sign language literature-based study of the linguistic abilities shown by hearing babies and apes
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Abstract
This study describes and analyses the sign language abilities shown by both apes and hearing children as reported by the literature, with special reference to their linguistic abilities. The main question that I am asking of my research is whether all the evidence shows communicative or linguistic abilities on the part of the signing apes and babies respectively. Through documenting the past ape language studies, this dissertation then moves on to concentrate on the work of Herbert Terrace with his chimpanzee Nim Chimpsky. I then move on to discuss the benefits and teaching practices of the simplified sign language system for hearing babies called ‘Baby Sign’. By analysing all the collected literature data comparatively as far as possible for the basis of communicative or linguistic ability, I conclude that all research so far only represents communicative abilities for both forms.

CHAPTER 1
Introduction

Human language was recently described as having a ‘mysterious nature’ (Aitchison 1998:7). One question that we do not fully understand yet, for instance, is how we acquire speech. Can the process be deduced to internal mechanisms (nature) or external input (nurture), or a mix of the two? If all language is learnt through external input, there could be a possibility that our nearest relatives, the apes when trained, could both replicate and become language users like us. But this hypothesis is not so simple. If they have the mental and physical structures and vocal equipment already to learn language, why are apes in captivity, for example not talking already? Could ape sign language studies tell us something both about language and of being human?


In trying to find answers to these questions we shall come across conflicting views from those researchers who believe that ‘Language is no longer the exclusive domain of man’ (Patterson 1978; cited in Pinker 1994:335) to Noam Chomsky, who believes language is grammar and can be found inside our innate cognitive mechanisms. This grammar allows a finite set of rules that can generate an infinite set of language expressions. If we add to this the view of evolutionary scholar George Simpson (1970; cited in Linden 1981:49) who stated that ‘all normal men have language; no other now living organisms do’, the re-examination past research may reveal where ape language actually lies inside this polarisation of views (Bryne 1995:165).


But what happens if we look at the language acquisition process from a human perspective. Could a technique called ‘Baby Sign’ actually complement or advance the language acquisition process that naturally occurs in humans? What are the potential benefits of this system, how is it taught and does it actually represent the richness of human language when employed by hearing children?

In this dissertation, I am going to be examining and analysing the research surrounding the processes of both apes and hearing babies learning sign language. In chapter two we shall start this journey by examining the background of ape language studies, before looking in depth at the case study of Nim Chimpsky. In chapter three we shall then move on to discuss the phenomenon of baby sign, progressing from its benefits to how to start teaching the system to a child. Chapter four is put aside for the analysis of the both ape and baby sign research, as we search for comparisons between our findings before forming conclusions in chapter five, as to whether either system can be said to represent language.

CHAPTER 2

Apes and Language
2.0: Introduction

The history of teaching apes language splits on the whole into three overlapping phases: early vocalisation studies, sign language studies, and token/artificial language forms. By firstly examining the linguistic success of the former and latter of these three, we shall then hopefully be able to compare these studies to the work of Herbert Terrace (1979) with his chimpanzee Nim, who will be the main focus of this dissertation.

2.1: Vocalisation Studies

Vocalisation studies span a time where apes were taught spoken language, although later research concerning both apes and our own physical anatomy have since revealed that apes are not equipped with the appropriate vocal tract apparatus or neurological components [nature] to replicate spoken language (Neymeyer 1988:287).

One of the earliest studies which fits into this area is that by Kellogg and Kellogg, who in the 1930’s raised a chimpanzee called “Gua” (Premack and Premack 1972:92) under child rearing [nurture] conditions inside a human household (Kellogg 1968:423). Although the behavioural patterns of Gua labelled ‘early gesture signals’ were interpreted by her researchers as indicators of human behaviour (Kellogg 1968:424), she only showed comprehension
 of around one hundred words and never tried to utter them (Premack and Premack 1972:92). 

Another, slightly more successful study was that by Hayes and Hayes (1951-1954) who with their chimpanzee “Viki” over six and a half years, managed to help her utter the words “papa”, “mama”, “cup” and partially “up” (Kellogg 1968:424). This was achieved by both positive reinforcement and the manipulation of her lips, the latter of which Viki also did herself when uttering these words. Throughout her teaching she only showed the ability to produce one vowel described as ‘a hoarse and exaggerated stage whisper’ (Kellogg 1968:424), and once more she learnt to comprehend more words than she could express under this method (Premack and Premack 1972:92). Other earlier studies linked to this include those by Witmer (1909; cited in Kellogg 1968:424) who reportedly trained a chimpanzee to say “mama”, and Furness (1916; cited in Kellogg 1968:424) who trained a young orangutan to say “papa” and “cup”, although all these studies reportedly professed great difficulties.

The general conclusion to all these studies proves that apes cannot replicate the human sound system employed in vocalising our language. According to Byrne (1995:170) apes lack ‘the neural apparatus for the complex motor actions of tongue, mouth, and breath control needed for speech. Sutton et al. (1973; cited in Newmeyer 1988:287) goes further to suggest ‘that it is extremely difficult to condition nonhuman primates to phonate…[through t]heir weak voluntary control…[in] suppressing spontaneous vocalisation.’
 But on a more positive note, the chimpanzees have shown that their mind is not devoid of understanding human speech [or ‘auditory language processing’ (Newmeyer 1988:287)] or employing gestural behaviour
. The next and second phase, which this present study is most concerned with explores whether these finding could be ‘developed into something more’ substantial (Kellogg 1968:426).

2.2: A Signed Language

In 1661, Samuel Pepys (cited in Newmeyer 1988:287) reportedly ‘suggested that if apes could not be taught to speak, perhaps they could be taught to express themselves by means of manual gestures.’ In the twentieth century, the prominent studies in this area employed American Sign Language (ASL) as the method of communication. Early pioneering work by Bellugi and Kilma (1979) on the linguistic structure of ASL showed that it contains all the ‘characteristics of a natural language’ (Newmeyer 1988:23). Therefore, when we examine and evaluate an apes signing ability, we know that the language they are using represents all the complexities we expect and find in a spoken one.

Two major studies, alongside the one that includes Nim, dominate the literature in this area. One of them was conducted by Francine Patterson (1978; cited in Pinker 1994:335) who after her work with Koko (gorilla) stated that ‘Language is no longer the exclusive domain of man’. Koko was said to have acquired 645 signs by the end of the study, which she could both ‘generalise and restrict’ and use to form ‘novel combinations’ (Baker 2003:2). These claims sound impressive, with the latter of which also being claimed by the next researchers we shall examine.

In 1969, Allen and Beatrice Gardner (husband and wife team) made the claim ‘that they had succeeded in teaching ASL to a young chimpanzee’ (Newmeyer (1988:23). “Washoe” as she was known, was submerged for seven years (1965-72) into a world of sign language, and was to become one of the first chimpanzees to have her signing actively compared to the process of child language acquisition in humans.

2.2.1: Child and Ape Comparisons

The prospect of looking for and examining a proposed link between child and ape language at the time was a comparison that offended many researchers (Linden 1981:30). One major problem for the Gardners, other than scientific disapproval, with undertaking this research was that at this time there was also ‘little agreement about what language’ was (Linden 1981:31-32). 

The design features outlined in the work of Charles Hockett and S. A. Altmann (1968; cited in Newmeyer 1988:315-316) go some way into illuminating the factors which need to be present in order for “something” to possess human language. The sixteen features he outlined in his work are those of the vocal-auditory channel, broadcast transmission and direct reception, rapid fading, interchangability, total feedback, specialisation, semanticity, arbitrariness, discreteness, displacement, openness, traditional transmission, duality of patterning, prevarication, reflexiveness and learnability (Newmeyer 1988:315-316)
. It is also worth noting the weakness of this system, as outlined by Newmeyer (1988:316)
, in ‘that it does not separate out the central structural and abstract features of human language [and that] the design features are not defined carefully enough for someone to make meaningful comparisons.’ The system is also biased towards human language (O’Grady et al. 1996:656), rather than examining all features that are known to exist in all communication systems, as each system is uniquely designed for its respective niche. But for the purposes of this study, these features alongside brain mechanisms will restrain what is biologically available in order for a chimpanzee to learn human language.
Areas of the brain have also been further investigated in order to illuminate further essentials for language. Richard Byrne (1995) in his work states that:

‘The existence of neocortical structures [such as Broca’s and Wernike’s area] dedicated to language would make it unlikely that any other ape, lacking these structures, could ever acquire any human-like communication.’ (Byrne 1995:163)

Even with today’s technology Byrne (1995:163) still remains cautious, as ‘these areas are not prewired for language programming’ allowing the possibility of ‘some form of non-spoken language in other…species.’ This brings us back to the question of whether apes can be shown to both replicate and produce human language.

Most of Washoe’s two sign combinations fitted into the categories of ‘appeals, locations and actions’ (Linden 1981:40). The Gardners also recorded that, like a child, ‘Washoe soon moved from making combinations of two words to longer combinations’ recording in the space of just over two years ‘245 different combinations involving three or more signs’ (Linden 1981:45). Almost half of these recorded signs though consisted of adding an appeal, and the rest consisted of additional, but sometimes redundant information, for example ‘name-pronoun redundancy [in] (“you tickle me Washoe”)’ (Linden 1981:45). On a more promising note, and in line with the evidence available from Roger Brown (1952) on emerging syntax in children, almost ‘90 per cent of these long [3+] combinations, Washoe put the subject before the verb’ (Linden 1981:45-46). This, although no figures are stated, shows a strong tendency towards this order, although Brown (1970, 1974) fought back, stating that ‘children “practically never” mix up word order in describing a particular situation’ (Linden 1981:46-52).

Today, one of the more influential theories of child language acquisition is that proposed by Chomsky of Universal Grammar, but at the time of the Gardners study, child language acquisition research was only just going beyond earlier assumptions ‘that a child eventually learns it’ (Linden 1981:33). Therefore in trying to form a comparison to answer the question of ‘[w]hat level of “human” ability is the chimpanzee capable of attaining in language’, the Gardner’s faced problems of little research data to support their study (Linden 1981:31). Although they believed that Washoe attained Level 1 of Brown’s early framework, they were in doubt that Washoe’s utterances were showing the emergence of both syntax and semantic abilities. Washoe though did succeed in transferring her language abilities, without human interference onto another baby chimpanzee, and after 63 months, the baby had reportedly learnt 51 signs (Byrne 1995:170). This cultural transmission of language was an impressive achievement, although this study appears to have never been replicated since to see if other chimps could do this or if this baby chimp could pass on language to its own offspring.

The Gardners terminated their project on Washoe when she was four years old, claiming little linguistic ability (Linden 1981:33-46). This appears to have led Linden (1981:32) to note in conclusion that ‘[t]he Gardners feel that until linguists can say with certainty when a child has language, it is unfair to place the burden of proof on Washoe.’ This almost defensive position left room for further studies like that by Terrace (1979) with chimpanzee Nim, which we shall closely examine later in its attempts to teach an ape sign language. 

2.3: Token and Artificial Language Studies

In 1966, Ann James Premack and David Premack started to teach their 5-year-old chimpanzee ‘Sarah to read and write with variously shaped…colored pieces of plastic, each representing a word’ (Premack and Premack 1972:92). According to Byrne (1995:164) in test situation, ‘[f]ixed symbols have the advantage [over sign language] in that they are more straightforward.’ Their reasons for undertaking the project stemmed from the belief ‘that language is a general system of which human language is a particular, albeit remarkably refined, form’ (Premack and Premack 1972:92). Therefore ‘[i]f, for example, an ape can be taught the rudiments of the human language, it should clarify the dividing line between the general system and the human one’ (Premack and Premack 1972:92). This last statement pre-supposes a particular view of language that is not necessarily shared by all linguists.

The coloured shapes used in the experiments bore little or no resemblance to the objects themselves and could be grouped together into nouns, verbs, concepts/conditionals and adjectives (colours) in vertical lines onto a magnetic board (Premack and Premack 1972:93). As researchers, Premack and Premack (1972:95) made the assumption that ‘teaching language to an animal is simply mapping out the conceptual structures the animal already possesses’. They believed that language was already inside Sarah, and the experiments therefore were merely exploiting the knowledge that was already present (Premack and Premack 1972:95).

The teaching began with Sarah’s trainers “mapping [out] the social transaction” into simple categories of agents and objects (Premack and Premack 1972:95). After first giving her a piece of banana a few times, a new routine was introduced where Sarah was shown a pink plastic square (a language element) which had to be placed on the “language board” before she could receive more banana (Premack and Premack 1972:95). This sequence was repeated with other fruits before plastic verb shapes for “give”, “insert”, “wash” and “cut” were then introduced (Premack and Premack 1972:95). By the trainer completing the action of the presented verb, Sarah reportedly ‘learned what action went with what verb’ [an action / consequence sequence]. For example, this reportedly taught her to put the shapes  “give” and “apple” in the correct order before then being rewarded with a piece (Premack and Premack 1972:95). This conditioned language learning could be related to handing money over in a café in order to receive your food. You have to hand over the correct coin(s) [action] in order to receive your food [consequence]. Language of course plays a part in this transaction in humans, but from this I cannot say Sarah knows what an object or a verb are through memorising this sequence. Byrne (1995:166) also forms similar conclusions, stating the root cause was that ‘Sarah was given no opportunity to use the tokens for normal communication, but [only] in set tasks…[leading] to [the] suspicion…[that she] was simply solving a complex puzzle.’ 

If we relate Sarah’s overall language abilities back to Chomsky (1957; cited in Byrne 1995:167-168) and his grammatical theories, we can conclude from this that she could understand limited semantic rules at the level of ‘lexical replacement’ (Baker 2003:1). An example of this would be her ability to process sentences such as ‘‘Sarah put the banana pail apple bowl’’ and applying the appropriate actions, in placing the banana in the pail and the apple in the bowl (Premack and Premack 1972:98), although this was conditioned to her in stages
. She also reportedly showed limited creativity, but failed to ‘initiate conversation, unlike children’, with her ability reportedly deteriorating under a different trainer
 (Brown 1973; cited in Baker 2003:1).


More recent studies into artificial, fixed symbol languages have and still are been undertaken by Sue Savange-Rumbaugh and Duane Rumbaugh. Their studies mainly comprise of their own language “Yerkish”, formed from ‘a vocabulary of arbitrary patterns’, each standing for a word placed on a keyboard (Byrne 1995:165). Their first chimpanzee, Lana, according to Byrne (1995:165) ‘showed that she could learn the differences between the many symbols and sequence them in short strings to obtain rewards
 or to answer questions put to her.’ Games were also used to ‘learn turn-taking’, ‘understand the co-operative [‘communicative’] roles of others… [and] use the concept of reference’ (Byrne 1995:166-167). Further studies with Kanzi (bonobo) also showed ‘restricted and simple syntax’ (Byrne 1995:171), leading his researchers to claim they had ‘overturned [once more] the idea that symbolic language is unique to our species’ (Savage-Rumbaugh and Lewin 1994:cover). 

2.4: Nim Chimpsky

In 1973, at the age of two weeks, an infant male Chimpanzee named Nim Chimpsky was adopted by psychologist Herbert S. Terrace in order to investigate further the possibility of communicating ‘with a member of another species via a human language’ (Terrace 1979:xi). Over a period spanning four years, the main goal of the project was to teach Nim ‘American Sign Language…and to document the conditions under which…[he] communicated in this medium’ (Terrace 1979:xi). 

2.4.1: Project goals

Terrace also had many other linguistic and non-linguistic goals when he decided to undertake in this project, all of which are outlined in the box below (Fig. 1.0). The importance of these goals lies in the fact that they will affect both the living and working conditions of Nim, but more importantly, they will shape both the teaching and results of any signing that Nim will produce.
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Figure 1.0: The Goals of Project Nim

[All information taken (and in places directly quoted) from: Terrace (1979:29-32)]

Terrace admits that ‘Nim’s knowledge of language would almost certainly develop more slowly that that of a child’ (Terrace 1979:31), so therefore although the final goal of the project is non-linguistic, it will aid the observation and teaching time in which the project can be active.

2.4.2: Behaviourism

Another factor which affects the goals and teachings to Nim by the project relates to Terrace’s background on language learning, which lies in his teachings by behaviourists B. F. Skinner and R. Brown (Terrace 1979:27). Although in his work Terrace (1979) partially accepts some of the reservations and criticisms made towards behaviourist teachings by others
, he believes Behaviourism has a basis in fact over Noam Chomsky’s ‘priori philosophy of human language’
 (Terrace 1979:27). 

Behaviourism as a position proposes that all language is a learnt (conditioned) behaviour. Previous ‘conditioning’ studies such as Pavlov’s dogs who were trained to salivate on the ringing of a bell and rats pressing bars, re-enforced this position in the 1950’s (Pinker 1994:22). Behaviourism was also expanded at the time to account for child language acquisition, as ‘a collection of habits that children learn by simply imitating those around them…[with no] kind of intellectual activity or analysis of the input’ being required on the part of the child (Foster 1990:134). Therefore a researcher like Terrace on employing this theory would believe that there is a strong possibility that an animal such as a chimpanzee could learn the complexities of the human language through conditioning.

2.4.3: Non-linguistic development

Terrace believed from the start that the socialisation of a chimpanzee inside human environment was important through past research by himself and more importantly by Dr. Lemmon (n/d)
, who found that chimpanzees raised by human parents developed more rapidly than chimpanzees raised by their natural mothers (Terrace 1979:24). For example, smiling and gazing at its surrogate mother’s face by a home-reared chimp began at an earlier age than in chimpanzees raised by their natural mothers (Terrace 1979:24). This finding is interesting to are study in that it allowed the possibility for Terrace (1979) to fulfil both his first and second goals, concerning whether any language instinct held by Nim could be enhanced through the nurturing techniques of being ‘raised and socialised’ (Terrace 1979:25) by humans. A problem though with this socialisation process was that Nim’s initial upbringing in a large New York family, which he believed ‘a crucial variable in this study’, could not be approached with the laboratory rigor he wished (Terrace 1979:30-34). Terrace (1979:34) could therefore only suggest ‘general guidelines for dealing with Nim’ to all Nim’s carers to help avoid sign documentation problems.

Terrace (1979:40) also informally tested Nim on his imitation of general facial expressions, showing that he could not only ‘gaze intently’ at Terrace’s face, but also imitate the opening and closing Terraces mouth and sticking out his tongue
. This mental ability could only aid Nim’s progress in acquiring sign language.

2.4.4: Sign language development

Nim’s sign language education started immediately through similar hand-moulding techniques to those used by the Gardners. He began firstly with five signs used in context by his carers that were of some importance to him, for example ‘drink?’ (before being given his bottle), ‘up?’ (before being picked up), or ‘give?’ (gaze showing to carer a want for an object) (Terrace 1979:38). These signs alongside sweet and more, cover some of Nim’s basic needs and wants, although as non of his carers were fluent signers, Nim was also exposed to large amount of spoken language (Terrace 1979:38). 

Nim took little interest in this spoken language, being ‘transfixed…[instead] by the fluid motions of skilled signers’ (Terrace 1979:38). This attention could be due to him being naturally attuned as a chimp towards gestural behaviour, and/or being influenced by the human nurturing technique called ‘motherese’
, which is used by carers to engage and encourage their children into linguistic discourse.

The development of Nim making his first drink sign
 at ‘two and a half months’ spurred Terrace to devise two criteria in which Nim’s signing could be judged against to say he had learnt a sign (Terrace 1979:39): 

1. On different occasions, three independent observers had to report its spontaneous occurrence.

2. The sign had then to occur spontaneously and appropriately on five successive days.

All information quoted from: Terrace (1979:39)
Therefore under this criteria Nim actually mastered the drink sign a month later (Terrace 1979:39). One problem though that exists with this criterion is that objectivity could have been compromised through his teachers and carers, who record his signing, having a vested interest in the project over an independent observer.

2.4.5: Project problems

Terraces drive to answer his research questions before other researchers and the intelligence and stability shown by Nim’s parents in the colony
 (Terrace 1979:28-29), caused him to take on Nim unexpectedly, without the necessary planning to secure the projects success. Looking back on project Nim, this lack of forward planning, resources (teachers, funding, etc.) and no clear teaching “method” had the potential to affect the results gained from the outset. 

Over the first nine months of the project under 16 hours a day, seven days a week sign language input, Nim had learnt just six signs (Terrace 1979:192 and 264). This lack of project organisation and structure caused teachers to develop conflicting methods dependant on their own personal goals and ideals as to how the care and teaching of Nim should be undertaken. An example of this can be seen in the appendix, Figure 4.0, where the implemented three-stage teaching sequence, moving from comprehension to production as each stage was mastered, relied on both a food reward scheme and one concept per sign usage (Terrace 1979:52-61). Both of these factors work against Terraces goals and the child language acquisition data available at the time
, causing Terrace to later removed it to allow other teachers the freedom to creatively develop their own techniques and styles.
 This ultimately allowed Nim the possibility of extra stimulation and enjoyment in his sign language education (Terrace 1979:52-57).

Another problematic factor for the project was the high turnover rate of teachers, which was blamed on little consistent funding causing low job security and Nim’s dominating behaviour that worsened with age. Altogether, Nim was subject to 60 different teachers, and many other trainees, volunteers and caretakers, some of whom failed to succeed (Terrace 1979:96-134), causing disruption and conditions which ultimately could have affected the success of the project.

2.4.6: End of Project Nim

In the four years Nim was part of this project, Terrace (1979:109) reports that ‘the most fascinating aspect of Nim’s personality…[was] his desire to explore, to manipulate, and to communicate about his environment.’ 

‘All of Nim’s teachers who built up…[a] relationship [with him] experienced the joy of give and take with a humanlike personality. They could also see how essential that personal relationship was to Nim’s taking the important step to a higher level of communication: communication through sign language.’ (Terrace 1979:109)

Nim succeeded to produce 125 signs before the project was terminated through lack of funds on September 25th 1977 (Terrace 1979:194). Over 2000 teacher’ reports and forty videotapes were compiled on ‘Nim’s day-to-day usage of sign language (Terrace 1979:209). Even though the quote above suggests the possibility of linguistic developments over the span of the project, Terrace admits that when the project was terminated, the volume of data collected was at such high levels, it made it difficult to conclude what was actually achieved. 

CHAPTER 3

Baby Sign
3.0: Introduction

Baby sign is a simplified sign language system designed to allow hearing babies to communicate with their caregivers (including parents) before they can talk. The basis of baby sign comes from American Sign Language (ASL), with ‘the most useful, “baby friendly” [ASL] signs’ being combined with those that both ‘babies and parents have [naturally] created themselves and found particularly useful’ (Acredolo and Goodwyn 2002:2-4). 

By simplifying the system to one hundred basic signs in this way, caregivers will reportedly find them easier to learn in the short time period they will employ them before the onset of speech, than the complexities of ASL (Acredolo and Goodwyn 2002:5-6). These complexities include certain ‘hand shapes’, which infants would struggle to master through their limited motor co-ordination at this stage (Acredolo and Goodwyn 2002:5). Therefore the prospect of early “words”, alongside the slow growth in recognition and acceptance of signed languages in society, allows baby sign to be a persuasive idea for caregivers and interesting in its linguistic merits for this dissertation.


3.1: The benefits of Baby Sign

Inside the recent literature by both Acredolo and Goodwyn (2002) and Garcia (2001), many claims are made upon the benefits of baby sign in order to re-enforce the importance of the system on child development, based upon past research. What it is worth keeping in mind at this stage is that baby sign when implemented, like we saw in the ape research in chapter two, is ultimately an artificial “taught” system. We can also deduce that any proposed language benefits can also not be long term, as the majority of children around the world are not taught baby sign and still master human language. 


According to Acredolo and Goodwyn (2002:18), the basic benefits of employing baby sign into a child’s development are that it:

1. Reduces tears, tantrums, and frustration.

2. Allows your baby to express needs and share his or her world with you.

3. Enriches interactions with your baby and strengthens the parent-child bond.

4. Reveals how smart your baby truly is and gives you a window into your baby’s mind.

5. Helps your baby develop language skills and speak sooner.

6. Builds a positive foundation for your baby’s future emotional development by helping her express her feelings in a constructive way.

7. Jump-starts your baby’s intellectual development, resulting in higher IQ in elementary school.

8. Boosts your baby’s self-esteem and self-confidence.

[All information directly quoted from Acredolo and Goodwyn (2002:18)]

If we take all of these claims together, we can conclude that many of them are very similar. This allows us to categorise them into three inter-linking developmental segments to briefly examine: emotional [points 1, 2, 3, 6 and 8], language [point 5] and IQ [points 4 and 7] benefits.


The emotional segments stated for baby sign appear to be observational benefits rather than quantities that could actually by measured easily in tests. The increased input and interaction with parents or caregivers directed into any structured form (not just baby sign) would probably result in a child showing signs of increased pleasure. Acredolo and Goodwyn (2002), who have been researching the system since the 1980’s, also promote this system as an answer to general parenting problems by easing and enriching ‘daily life with a preverbal baby’ (Acredolo and Goodwyn 2002:7). We can also see this reflected in these positive emotional benefits, allowing the creation of ‘rewarding interactions’ to strengthen parent and child bonds (Acredolo and Goodwyn 2002:3-8), in comparison to the negative descriptive imagery they promote of the infant mindset without baby sign. An example of this would where Acredolo and Goodwyn (2002:7) liken the feeling of a baby who has not yet begun uttering words to an adult who cannot speak:

 ‘Imagine how frustrating it would be if you were unable to talk and had no way of expressing your needs, fears, and thoughts about the world. You would feel locked in a prison of isolation.’ (Acredolo and Goodwyn 2002:7)
Description like this I am sure could prove very persuasive for any modern, conscious parent, although as I stated earlier, it is worth remembering that the majority of children learn language without the implementation of this system. Furthermore, the values linked into baby sign appear to reflect the values of development and success found inside Western Society, for example children taught baby sign ‘develop a “can-do” attitude’, ‘understand things better, explain things better, and ask better question when…confused’ (Acredolo and Goodwyn 2002:16). Also the use of phrases like ‘Baby Signs had allowed her to introduce “assertiveness training” to the diapered set’ (Acredolo and Goodwyn 2002:78) are also interesting in both the values and connotations they place with this form. Although in this essay I am not writing to analyse the persuasive, “manual” style language employed in these books, in my opinion these claims sound closer to skills of a job applicant to match industry demand than those of a young infant.


If we now move on briefly to consider the IQ benefits, we can note a small increase of twelve points in some eight year olds who were taught baby sign as young children (full IQ score 114, instead of 102) (Acredolo and Goodwyn 2002:16-28; Acredolo and Goodwyn 2000:2). Other than the methodological and validity problems of IQ tests, only 19 signing babies were re-tested against the control group (Acredolo and Goodwyn 2000:1). Therefore although this statistic is interesting, we will not be investigating these results further as more research is needed.


The final benefit, point five, is the one I am most concerned with in this study, as Acredolo and Goodwyn (2002) make a claim regarding the language benefits of the system. In the introduction to their work, Acredolo and Goodwyn (2002:2) state that ‘[t]alking is so easy for adults that we forget how difficult it was to learn.’
 Although this persuasive claim is debatable, as I cannot remember learning to utter my first words, their research reportedly showed that children ‘taught Baby Sign actually learn to speak sooner [and ‘easier’] and have richer vocabularies’ (Acredolo and Goodwyn 2002:12-15), enhancing ‘the overall communication process’ in the child (Garcia 2001:25). By two years, a baby signing child’s average vocabulary contained fifty more words and by three they reportedly knew as many words as four years olds (Acredolo and Goodwyn 2002:13). Therefore this provokes the question, is it the technique that has spurred these gains or the comprehensible input the children receive from their caregivers over this period of time? 
3.2: Beginning to Baby Sign 

The main time period for this teaching to be expressed on children by their caregivers according to Garcia (2001:20-26) is around eight months, at the point where ‘your children’s gazes start connecting with yours.’ Garcia (2001:26) splits infant gazes into three categories:

· Expressive gazes: when your infant has a need, or wants to express a feeling or ask a question.

· Chance mutual gazes: when you and your infant look at each other at the same time by chance, or for no particular reason.

· Pointed gazes: when you and your child look at the same thing at the same time and then look at each other.

[All information directly quoted from Garcia (2001:27)]

In his book, Garcia (2001:26) encourages parents ‘to anticipate when these gazes are about to occur, and be ready to respond with a sign.’ In each of the examples that he gives, only one word signs are employed, most fitting inside the verb and noun categories in order ‘to identify objects, feelings and needs through signs’ Garcia (2001:25). The signs below (Fig. 2.0) for more, milk and eat are suggested as starters (Garcia 2001:50).
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Figure 2.0: Baby Signs for more, milk and eat
[All information taken from Garcia (2001:50)]
Garcia (2001:28) also suggests adding vivid expressions to these signs to help enhance their meaning as ‘the face carries as much as the sign or word itself’. Therefore, with the encouraged use of extra visual clues for the child to absorb to aid understanding, it would be interesting to see, under blind test conditions, how many signs a child can linguistically understand and produce. This kind of testing could prove negative under these circumstances, as Garcia (2001:54) states at the end of his work, ‘don’t ask your children to sign out of context, perform for others, or compare your children to other children.’ Although some of these factors are performance related, a statement like this gives the impression that baby sign is not a robust, testable linguistic system in itself
. 

Acredolo and Goodwyn (2002:19) suggest baby sign is started later between ‘nine to thirty months’ when a baby’s ‘communicational desires outstrips his verbal capacity’. They encourage parents to exploit the child’s ‘natural tendency’ of employing ‘signs with specific meanings’, for example the ‘universal bye-bye, yes, and no’ gestures, giving the impression that the system is just natural extension of the actions parents make in children’s songs such as ‘Eency Weency Spider’ (Acredolo and Goodwyn 2002:19-33). This provokes the question, is baby sign just another label used to encourage parents that are aiding their child’s development by structuring play in this way and adding positive encouragement, with only the possibility of linguistic benefits? Although we shall examine these questions further in chapter four, it is important to next examine the context of how parents teach their children this form of “language” to try to understand where the language, IQ and emotional gains we reported are resulting from. 

3.3: How to teach baby sign

Acredolo and Goodwyn (2002:40) in their work give the following ‘ABCD’s of Baby Signing’ for caregivers to remember when teaching a child how to sign:

· Always say the word when you make the sign.

· Be patient. The younger the child, the longer it takes to learn a sign.

· Create opportunities to do the signs; repetition is the key to success.

· Do it for fun, not as a chore.

[All information directly quoted from Acredolo and Goodwyn (2002:40)]

Unlike when we examined the history of apes signing where non or few words were allowed in most cases, in Baby Sign they positively encourage parents to combine them with their signs. This takes the emphasis away from learning baby sign as a separate communication system to having it in addition to the natural inbuilt language learning process. For example, Acredolo and Goodwyn (2002:62-63) suggest adding them into the reading of books, and using them to enhance songs, rhymes and games. They also suggest adults remember that in the process of introducing signs, children have to make ‘a three way connection of: (1) sign to object, (2) word to object, and (3) sign to word’ (Acredolo and Goodwyn 2002:45). Therefore if baby signs were not employed, these connections would be simpler for children of only word to object. 

Altogether, there are 106 listed baby signs (81 of which are taken from ASL), mainly denoting actions, objects and emotional states (Acredolo and Goodwyn 2002:158-159). Some children learn more than forty signs of these signs, although the average is reported as ‘a dozen of fewer’, dependant on individual differences of ‘interests, motivations, and timetables’ between the children, alongside some gender variation (Acredolo and Goodwyn 2002:59-70). Acredolo and Goodwyn (2002:55) also report that, inline with both Nim and normal child language acquisition patterns, the babies also have a larger comprehension over productive signing vocabulary. 

There are also reported instances of infants producing combinations of ‘sign + sign’ and ‘sign + word’, although with few linguistically solid reported instances and no figures, it would be too difficult to properly compare Nim’s combinations analysed in chapter four, to those found in this system.

3.4: Moving towards the “linguistics” of Baby Sign

In this chapter, we have moved from examining the background and reported benefits of baby sign, towards how to begin and teach the system. In doing this we raised a number of language related questions concerning areas of the technique (system) v’s comprehensible input and briefly the validity of the signing. In chapter four, we shall move on to critically examine some of this research in order to conclude whether the signs these children are producing express communicative or linguistic qualities.

CHAPTER 4

Analysis
4.0: Introduction

Since the early apes studies up to the present day, child language acquisition research has passed through numerous phases (Miles 1978:104). In chapter two with Nim, we highlighted the most important one of these to this study, which promoted the importance of ‘a social context…[allowing] a variety of social and cognitive processes’, opposed to the context of isolation (Miles 1978:104). This nurturing factor was also important in the baby sign research we covered in chapter three, but what we now need to look at is if it is enough to allow language to develop.  


In order to form comparisons with my data, I have briefly summarised below the basic developmental stages that children go through in order to acquire language. Then I have based my analysis on the work of Lyn Miles (1978), whose research on language acquisition in apes and children previous to published work by Terrace, has helped me base both Nim and the baby signers inside the context of my own study. Although through space restrictions I will not be able to explore every feature and process of the signing in detail in this study, I hope to at least cover some of the observations of both apes and babies signing that could show the presence of communicative ability resulting ultimately in language.

4.1: Child Language Acquisition - An overview

The study of how a child acquires the complexities of human language can provide us with ‘valuable clues about the nature of the mental mechanisms involved in [the] linguistic development’ of this ‘major intellectual achievement’ (O’Grady et al. 1996:464-465). As we have previously noted through the work of Noam Chomsky, one of the most important aspects of this is the development of ‘a grammar – the mental systems that allows people to speak and understand a language’ (O’Grady 1996:464). Although the developmental route I describe below is highly simplified (with possible time frame alterations dependant on the child), I have broken down the acquisition process into distinct overlapping stages that a child passes through as they acquire language.

The first stage begins at approximately one month, when the baby begins to identify and become aware of speech, by determining language through separating speech sounds from non-speech or external noise (O’Grady 1996:466). This then progresses into babbling at around six months of age where babies, both hearing and deaf, get their first chance to experiment with the range of their own articulatory equipment (O’Grady 1996:467-468).

When a baby reaches around twelve months, this babbling changes into understandable words, with regular, consistent pronunciation patterns occurring approximately after the acquisition of the first fifty (O’Grady 1996:468). Starting to produce words is the second major step of acquiring language, before the third stage of combining these words into grammatical constructions. 

Before we move on to look at these grammatical constructions, it is also important to examine further the roles mentioned above of production versus perception. Studies have shown that a ‘child’s ability to perceive the phonemic contrasts…[exceeds their] ability to produce them’ (O’Grady 1996:471). At a very early age, speech perception in babies is hard to measure (Foster 1990:13), but it is thought that they quickly learn to recognise the ‘linguistic importance’ of communication. To outline how a child’s speech perception develops, Menyuk et al. (1986, cited in Foster 1990:48-49) 
 generalises a five stage process, starting with the baby’s early analysis of sounds and moving towards the child understanding the specific, directed speech of adults (see appendix: Table 3.0).

If we now move onto examining word production [lexical development], we can categorise a child’s utterances into distinct groups linked into their own specific personal routines
 (see appendix: Table 4.0). Rapid vocabulary growth is also seen at this stage, sometimes increasing by ‘as much as ten or twelve words a day’, and by the age of six, an average child’s vocabulary can consist of around thirteen thousand words (O’Grady et al.1996:482). 

This early vocabulary, though, represents the words that children actually say (productive), but if we look back to our problem, we need to find out how many of these they actually know (comprehend) (Foster 1990:50). Not only do these two vocabularies (production and comprehension) vary in the types of words they actually contain, they also vary in the speed of acquisition. A study by Benedict (1979, cited in Foster 1990:50) found that children could understand fifty words at age (1;1;5) before they were able to pronounce ten, and that children did not reach these levels (50 words) in production until age 1;6;15. It was also found that children added an average of 22.23 words a month to their comprehension vocabulary, in comparison to 9.09 words in production, ‘in the 10-50-word developmental period’ (Foster 1990:50).

Studies into how these vocabularies vary in the types of words that they contain have also showed other contrasts. They found that a child’s comprehension vocabularies tended to have more action words (‘i.e., words that elicit actions from children, such as ‘peek-a-boo’), whereas their production vocabularies were found to contain ‘more common nouns’ (for example, ‘dog’ and ‘cookie’) (Goldin-Meadow et al. 1976; Benedict 1979; Snyder et al. 1981; cited in Foster 1990:50). If we look at a child’s early word meaning, it is also worth considering the role of word overextention and underextention in comparison to adult users of the language (Foster 1990:52-53)
, alongside other performance factors.

All these observations now lead us back to the third stage I briefly mentioned earlier, where children begin to produce grammatical constructions. This area of syntactic development can be split down further into four more distinct stages, outlined in appendix: Table 5.0.

Holophrastic development, commonly known as the one word stage, refers to period when children ‘express the type of meaning that would be associated with an entire sentence in adult speech’ by using single word utterances, for example ‘mama’ to mean ‘I see mama’ (O’Grady et al.1996:476). Therefore in producing these utterances, the child must seek ‘the most informative word that applies to the situation at hand’ (O’Grady et al.1996:476). Through the child’s growing linguistic needs, they soon progress from this to produce two-word utterances. In the majority of cases, children ‘employ an appropriate word order’ to these utterances, for example ‘Mummy hat’, although it is difficult to say whether they can actually categorise words syntactically at this stage (O’Grady et al.1996:477).

Although these stages over lap somewhat, at around two years when language development is rapid (O’Grady et al.1996:479), children then progress into the three-word or telegraphic stage of syntactic acquisition. In this stage ‘more complex grammatical structures’ become present, for example ‘Daddy like book’, at first lacking most ‘non-lexical categories’ and ‘bound morphemes’ (O’Grady et al.1996:478). Throughout this stage, O’Grady et al. (1996:479) states that ‘there is general agreement that this period is characterised by the emergence of powerful grammatical devices’ in the child.

Children continue to develop their language skills from here, acquiring ‘the complex grammar that underlies adult linguistic competence’, for example those of inversion and wh-question formation (O’Grady et al. 1996:479-481). Exposure to speech throughout this process is of course essential, as well as the child’s own cognitive skills. But even though an ape is said to have many of the cognitive skills of a two-year old child, O’Grady et al. (1996:493) states that ‘they do not acquire language even when they are exposed to speech’. This allows the suggestion that there could be ‘something about the human mind that equips it to acquire language’ (O’Grady et al. 1996:493).

4.2: Sign Language Acquisition in Ape and Infant

4.2.1: Apes

In both chapters two and three, we noted that the ages in which both Nim and the babies were encouraged and introduced to sign language were different. Nim was introduced to sign language from birth, with just a few signs to fit into his daily routine. As a positive consequence of this, Nim produced his first sign under Terrace’s (1979) criteria by four months, and reportedly combined two signs the day after (Terrace 1979:137 and 179). These language gains have also been noted under similar circumstances by other researchers. Moja and Pili, researched by the Gardners (1975; cited in Miles 1978:105), were taught by fluent signers and both began to sign in their third month, with Moja combining two signs at six months. However, Washoe started sign language at one year old and produced her first combination after ten months (Miles 1978:105). Therefore, by starting sign language instruction early on, apes appear to benefit in the short term.  

If we now move on to look at these combinations in more detail, we can note that apes appear advanced in their abilities to produce language in comparison to hearing children, who start uttering their first combinations around 1.5-2 years old (Miles 1978:105; Ingram 1989:2). This difference according to Terrace (1979:40) is due to the fact that the co-ordination ‘needed to control the relatively gross motor movements used in signing is considerably more rapid than the development…of the many subtle movements of the mouth, lips, and tongue that are needed to produce sounds.’
 Therefore, if we compare these results to both hearing and deaf signing children of deaf parents, we can find similarities to Nim in that they produce their first signs around 5-6 months and combine them around 14 months (Schlesinger and Meadow 1973; Mindel and Vernon 1971; Stokoe 1976; all cited in Miles 1978:106). 

Therefore, as Miles (1978:106) notes, the rate of acquisition and combination rate of sign language appears similar, ‘especially when apes are trained from birth under human rearing conditions.’

Further acquisition similarities have also been reported between signing apes and hearing children in the literature. For example, the ability to generalise with signs, sign invention and the engagement in both ‘babbling
 and self-signing’, have all been reported in different studies (Gardner and Gardner 1971; Patterson n.d.; Fouts 1973; all cited in Miles 1978:106). Nim also showed the ability to self-sign about the pictures and books he was provided with (Terrace 1979:209), although this could be partially due to his knowledge of the routine inside the teaching context. He also invented new signs (creativity), for example ‘hand cream’ [rubbing hands together] and ‘play’ [clapping hands, often employed with posture and movement], and showed spontaneity in his signing  (Terrace 1979:142-156). 

According to Terrace (1979) Nim, unlike apes studied before, also showed the human ability to lie by ‘misrepresenting’ the bodily states of ‘dirty’ and ‘sleep’ to evade tasks, and employing signs as warnings to others, such as ‘bite’ and ‘angry’ (Terrace 1979:150-152). Although Terrace (1979:150-152) reports the former feature had not been recorded in ape signing before, a study by Menzel (1974; cited in Baker 2003:1) previous to this, has shown that apes do possess the advanced cognitive abilities to lie to others of their species. Therefore, we can state that Nim, alongside other notable similarities, could replicate and employ observable human traits of both warning and manipulating behaviour (Terrace 1979:209).

4.2.2: Baby Sign
As we noted for Nim, the parents of baby signing children are also encouraged to introduce sign language as part of their daily routine, but are advised to start sign language training later, at approximately eight months of age. In the first journal paper I am using for this analysis section by the founders of the system Acredolo and Goodwyn (1985:46), one of the main claims made in the case study is that learning baby sign for a brief period does not hinder or ‘impede’ the development of words. The study centres around an infant called Kate, who produced her first word at 9 months and her first sign at 12.5 months (Acredolo and Goodwyn 1985:42). Over the next five months, ‘she accumulated 29 signs’, of which 23 were either taught or imitated from adult action and 6 she generated herself (creativity)
, while her (verbal) language development progressed alongside in normal stages (Acredolo and Goodwyn (1985:42-43). She reportedly used her signs as ‘non-verbal’ labels (Acredolo and Goodwyn 1985:43), while learning the words to these signs over a period ranging between 1.25 months to 11 months afterwards (mean average 5.79 months). 

As researchers, Acredolo and Goodwyn (1985:42) in my opinion appear to fail the reader methodologically in this study, by not stating that the child is Linda Acredolo’s, but more importantly omitting the criteria used in this study to extract both the infants signing and language figures. Therefore, the comparisons they make to a study by Nelson (1973; cited in Acredolo and Goodwyn 1985:46-47) are difficult for the reader to verify, and statements like ‘Kate’s rate of vocal development was…considerably faster’, could be denoted to other factors, such as the child’s individual aptitude or the levels of input received, for example. Objectivity is another problematic issue at work here both in this and in the following study alongside all the ape studies we have examined, where the parents with a vested interest in the system and in their children are reporting and recording the sign language. 

In a later study, Acredolo and Goodwyn (1988:452-453) do develop a criteria, based mainly on the ‘frequency’ of form and a ‘gestural component’ allowing them to detect the presence of a ‘symbolic’ sign. These signs could then be categorised into ‘Objects…Requests, Attributes, Replies, and Events’
, which were sometimes accompanied by pointing and eye contact (Acredolo and Goodwyn (1988:452-453). This 1988 study was partially based upon interviews with parents selected randomly to see whether their child natural produced any symbolic (signing) behaviour fitting into this criteria
 (Acredolo and Goodwyn 1988:450-466). This was then followed up by a longitudinal (13 month) study of sixteen babies, which once again relied mainly on parents to document in diaries their child’s signing behaviour, alongside questionaires and a test to clarify the information (Acredolo and Goodwyn 1988:450-466). What the first part of this study found, which correlates to the previous, is that natural or taught signs appear in some children as a ‘transitional’ symbolic ‘phenomenon’ lasting until the actual words could be articulated (Acredolo and Goodwyn 1988:453-462; confirming past hypotheses research by Werner and Kaplan 1963). This sometimes occurred with a brief overlap period between the sign and vocal form of the word, with symbolic signing (‘gesturing’) behaviour often occurring at the start of ‘early language development’ (Acredolo and Goodwyn 1988:460-461).  Predictably, the items which the children signed about (especially those for objects) were also ‘frequently noted among [the] infants’ earliest words’ (Acredolo and Goodwyn (1988:453).   

An interesting point in the manner of acquisition is that the object signs which occurred derived from the subcategories of both inside (derived from adults) and outside (from the function of the object or ambiguous) interactive routines, confirming the work of Nelson and Lucariello (1985; cited in Acredolo and Goodwyn 1988:457). We can also link this back to Nim, whose creative sign for ‘hand cream’ (inside) was derived from the action of rubbing hands together, and ‘play’ (outside) that was removed from watching adults rhythmically clapping which he turned into a game (Terrace 1979:154-157; Acredolo and Goodwyn 1988:457). This creativity provides us with some evidence that both children and apes can be interested in employing signs as a method of communication with others.

4.2.3: Discussion
With both signing apes and babies, we have been able to draw acquisition similarities in rate and path of acquisition with past child research. We have seen that both babies and apes can be creative with their signs and learn with praise and teaching, to communicate with others with signs functioning like ‘early verbal labels do’ (Acredolo and Goodwyn 1985:43). With the signing babies, we also noted that there are connections between their first adopted signs linking transitionally to their first words (Acredolo and Goodwyn (1988:453), but can we find the presence of linguistic behaviour in either apes of signing babies?

4.3: Lexical Development

In the appendix of his book, Terrace (1979:263) states that the ‘[k]nowledge of a sign can be revealed either by the expression of the sign in the appropriate context or by appropriate behaviour when the sign is presented’
. Terrace (1979) as we shall see in a moment, separates out the two phases in his research (comprehension and production), of which we shall mainly concentrate on the later, allowing further interesting parallels to be drawn with child developmental research. But first we shall briefly consider the categories Nim actually signs about based on the research we have already noted on child language acquisition by Clark (1979; cited in Foster 1990:49-50).

In the previous baby sign case study we noted that there are transitional links between the Baby’s signs and their first words (Acredolo and Goodwyn 1988:453). If we then examine Nim’s first twenty-five productive utterances, listed in the appendix: Table 6.0) we can note that his vocabulary denoting actions and requests, such as ‘give’ and ‘hug’ are higher than any other category (Terrace 1979:264-270). Following this are signs associated with household items and tasks, for example ‘hand cream’ with some of the lowest categories being those for animals, clothing, and states. Although the category of actions and requests was not noted in the Clark (1979) study, the reasons behind these higher productive rates could be speculated as signs Nim felt were important, or ones that he was introduced to at that point in his early development. 

4.3.1: Comprehension vs. Production

Over a period of three years and five months, independent tests by Nim’s teachers, showed that his overall comprehension amounted to 440 signs but his productive vocabulary was lower at only 125 signs (Terrace 1979:138 and 166-167). This allows us to conclude that Nim produced just over a quarter (28%) of all the signs he understood over the 42 months he was under study, using these words in answer to simple questions when engaged in conversation, like ‘Who?’, ‘Run?’, ‘What color?’ and ‘What name of?’ (Terrace 1979:166). If we compare this now to both baby sign and child language acquisition, we can see similar patterns occurring (as we have already noted), with a child’s productive vocabulary being less than that of comprehension. 

We can also note briefly at this point that Nim’s main mistakes in his signing reportedly arose from form confusion of signs ‘that were topographically similar’ rather than those similar in meaning (Terrace 1979:209).

4.3.2: Mean number of productive signs acquired per month

Nim’s overall productive vocabulary under his teachings (see Table 1.0 below) showed an increase over time, but for the first fifteen months of the project (starting at month one when Nim produced his first sign), Nim gained on average less than one sign per month.

	Month
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Number of Signs
	3
	1
	1
	0
	1
	0
	0
	2
	0
	0
	2
	1
	0
	2
	1

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	Mean = 0.93 signs
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Month
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	
	
	
	
	

	Number of Signs
	5
	4
	4
	1
	5
	1
	6
	3
	7
	6
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	Mean = 4.2 signs
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


Table 1.0: Mean number of productive signs acquired per month 

[All information taken from Terrace (1979:264-276)]

This improves over the next ten months (up to 25 months of signing), where Nim on average gains 4.2 signs a months. These productive gains though are not as impressive if we then compare them back to the average reported figures we stated earlier of a human child, of around 9.09 words per month ‘in the 10-50-word developmental period’ (Foster 1990:50). The reasons behind this could be a problem with the teaching procedure implemented with Nim, or just that the number of signs he was being introduced to was controlled in some way. 

If we then take these figures and compare them to the baby signing studies, the average number of signs a child learns is approximately twelve or fewer, if the productive mean was 5.06 signs between 16 children from the longitudinal study is to be taken as the average
 (Acredolo and Goodwyn 2002:70; 1988:458). Therefore, if Nim’s sign language acquisition rate is increasing to levels higher than those noted in baby sign, is this an indicator that he can not only learn signs but be combine them too in comparison to baby signers, who very rarely combine utterances? 

4.3.3: Mean length of utterance
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Figure 3.0: Mean length of utterance [Reproduced from Terrace (1979:211)]
At 26 months, Nim began to officially combine his signs, but comparison to both hearing and deaf children, as we can see from the graph above, his utterances failed to increase by a significant rate as he grew older. Starting at an average of 1.5 signs (26 months of age) they increased only to 1.6 signs by the time Nim reached 45 months of age (Terrace 1979:210-211). Overall, Nim’s mean length remained at 1.5 signs, of which Terrace (1979:210) reports appeared ‘long enough to express [all] the meanings that Nim wanted to communicate.’  

The problems that could be encountered when comparing these figures above directly to a signed language are that a signed languages do ‘not modulate meanings by the addition of morphemes or use sequential devices such as word order’ (Miles 1978:108). What we can say from these results though, is that Nim’s mean rate of 1.5 signs is very similar to that other apes Miles (1978:108) states in her research
, but what we need to move on to ask now, is do any of these combinations give us an indication of sentence construction?

4.4: Sign Combinations- An absence of Grammar?

One of Terraces starting questions for project Nim was to ask whether a chimpanzee could create a sentence. This question probably stemmed from Terraces belief that ‘the essence of human language lies in the ability to create sentences’ (Terrace 1979:168). We have also noted Chomsky outlining that human language is grammar: ‘a set of rules which is capable of generating an infinite number of sentences’ (Miles 1978:109). Through Terrace’s background inside a framework of behaviourist teachings, this would have been seen as a possible phenomenon for a chimpanzee to achieve as no innate language device
 is assumed. 

One rule that is examinable from the evidence we have and the limitations of this project, is that of word (sign) order (Miles 1978:109). Fluent signers of ASL reportedly ‘maintain a fairly free sign order in their constructions’ (Bellugi and Klima 1976; cited in Miles 1978:110) with the addition of facial expressions and hand movements to show variations of meaning (Miles 1978:110). However, ‘deaf children exposed to English may…[show some] sign order preferences’ (Miles 1978:110). Therefore, if we are to treat Nim as a ASL signer, we should be looking in this case at preferences over actual fixed word order, the latter of which many researchers appear to expect, that could lead to the addition of other features (e.g. position, expressions etc.). 

If we look at Nim’s longest combination of sixteen signs: ‘give orange me give eat orange me eat orange give me eat orange give me you’, we can only note negative evidence to his signing abilities (Terrace 1979:210). The first point that we can say from the utterance above is how repetitious it is; Nim has combined just five words (two verbs, two pronouns and a noun) in the formation of this utterance. This also shows us that Nim is not combining rules to create this utterance; it almost appears that he is just “throwing” signs at his correspondent to get the required response
. According to Pinker (1994:340), strings of words like this ‘do [however] resemble animal behaviour in the wild’, where animal communication is summed up as ‘repetitious to the point of inanity’, and bearing little ‘resemblance to children’s sentences’ (Wilson 1972; cited in Pinker 1994:340). 

If we move back a step to look at Nim’s two, three and four word combinations, we see similar repetitious patterns occurring. We must note at this stage that those of Nim’s utterances which showed successive repetition, for example ‘banana me me me eat’, would be automatically reduced to ‘banana me eat’, which could affect results slightly, as just under 10 percent of Nim’s linear utterances were these ‘heterogeneous sequences’ (Terrace 1979:176)
. Examples of some of his most common phrases are ‘play Nim’ (occurred 375 times), ‘play me Nim’ (81 times), ‘eat drink eat drink’ (occurred 15 times), and others like ‘play me Nim play’ (Terrace 1979:212-213). From these few utterances we can trace the repetitious patterns back from his 16 sign utterance to his shorter combinations
. Eighteen of his top twenty-five two sign utterances were repeated in almost the same order inside his three sign combinations, with all twenty-five utterances containing the same signs with only five exceptions (Terrace 1979:212-213). Even in his four sign combinations like ‘eat drink eat drink’ we can note redundant repetitions (Terrace 1979:213). 

Nim’s most frequent two sign combination is that of ‘action and object (27%)’ (Terrace 1979:191), so to investigate his word order preferences further, I have taken the figures for his combinations of ‘give’ and ‘more’ with another word symbolised by ‘X’, and worked out a preference ratio of one order over another
. (All figures in the tables are taken from Terrace 1979:185-187). Nim’s preference for action requests and naming objects links well into past research by Dore (1975; cited in Miles 1978:113), who found that these ‘were the two largest categories of speech acts in children 3 years of age or younger.’ This could be due to the type of repeated conversational requests by Nim’s teachers to engage him in signing through questions such as ‘What’s that?’, or [Teacher] ‘You drink this?’ with the response [Nim] ‘Me drink’ (Terrace 1979:140-143), which would be similar to those used on children by their carers (Miles 1978:113).

	Combination
	Total Types
	Preference Ratio
	Total Tokens
	Preference Ratio

	MORE + X
	47
	0.64
	974
	0.85

	X + MORE
	27
	0.36
	174
	0.15

	GIVE + X
	51
	0.68
	271
	0.78

	X + GIVE
	24
	0.32
	77
	0.22


Table 2.0: Preference ratios for both Tokens and Types

[All information taken from Terrace 1979:185-187]
From these figures, we can see that in both sets of combinations, Nim shows a positive (token) preference
 for the order of action + object, but it is difficult to say if this is an example of rule-governing behaviour as his longer utterance strings show only a repetitive structure at best. At the time Miles (1978:110) wrote about ape sign language acquisition in relation to a child’s language acquisition, the ‘limitations of grammatical analyses’ although hindering comparisons, showed no evidence of a difference in word order acquisition between the two. Rumbaugh (1973; cited in Miles 1978:109) with Lana also managed to show through a ‘highly constrained’ computer language, ‘rule following behaviour’ among other reported achievements (Miles 1978:109). If we look at the preference ratio for types of words Nim combined with ‘more’ and ‘give’, taken from the table above, we could also briefly note that he shows little preference in the number of different categories of words he combines. 

In all these two sign combinations though, it is also important to note that there could be other possible influences of input, rewards and teaching methods that need to be considered before we can say if these sign orders are only preferences or the basis of basic rules. In Nim’s case, although we noted some strong word order preference at the two word stage, I believe that we can conclude from the evidence we have examined here that he is not showing enough positive evidence in combining his signs to show the presence of rule governing behaviour.

4.5: Discussion

In this chapter, we have noted just some of the positive and the negative findings inside both baby and ape sign language research, tracing the roots of our subjects proposed “language acquisition”, from the beginnings toward lexical development and then towards grammar. We have noted that Nim showed reported instances of creativity, self-signing, spontaneity and the ability to observe and replicate human traits (lying and warning others with signs). We have also examined Nim’s comprehension, production, utterance length and sign order for the presence of both preferences and rule governing behaviour. On noting that on average babies learn only five baby signs (Acredolo and Goodwyn 1988:458), only certain factors were comparable to both the data on Nim and child language research. But even with this constraint, we have still found comparison areas in both manner and path of acquisition, and in the babies productive signing.

But the story does not end here regarding Nim and his sign language acquisition. It wasn’t until after the study was completed and heavy analysis began that two unexpected findings came to the attention of Terrace et al. (1979:891-206). Terrace et al. (1979:891) concludes that ‘most of Nim’s utterances were prompted by his teachers prior utterance, and that Nim interrupted his teachers to a much larger extent that a child interrupts an adult’s speech.’
 These finding set to devaluate both previous and future claims by researchers who state that apes can be taught to use human language. But what makes Terrace’s (1979) research with Nim important was that instead of claiming linguistic ability of Nim regardless of whether it was actually present, he admitted the failings of both Nim and his own study
. 

 In discussing attempts to teach animals language, Jean Aitchison (1998:34) in her work on psycholinguistics follows up this previous point by stating how ‘mimicry must be distinguished from ‘true’ language’. In the concluding chapter, we shall try to do this by considering whether the data we have examined in this section constitutes only communicative ability or human language.

CHAPTER 5

Conclusions
Examining the output of both signing apes like Nim and baby signers has lead us to consider the question of what language actually is. Noam Chomsky, as we have already noted, tells us that language is grammar: a finite set of rules that can generate an infinite set of language expressions. If we use this to analyse the data we have seen in this study, we could come to the conclusion that we have only witnessed “communicative” behaviour; to a greater extent in babies who are naturally predisposed to learn language and to a lesser extent in chimpanzees, who have to be taught language. No study in the literature that I have read for this dissertation has yet found that an ape in a non-teaching context, but with language exposure, can manage to master the complexities of our unique system. Apes in zoos understand human commands, but we have never seen them try to use our language, although they do possess an evolved animal communication system of their own.

According to Steven Pinker (1994:337) all the apes we have considered in this study ‘did not learn American Sign Language…[or] any true ASL signs’. He argues that they were only fulfilling ‘the myth that ASL is a crude system of pantomimes and gestures rather than a full language with complex phonology, morphology, and syntax’.  This stance is the polar opposite
 to the views we noted in chapter two expressed by Patterson (1978; cited in Pinker 1994:335) who after her work with Koko (gorilla) stated that ‘Language is no longer the exclusive domain of man’. If we add to this the findings of Pettito (1984; cited in Newmeyer 1988:23) who ‘examined the transition from gesture to sign in ASL…[and on] the basis of certain discontinuities…[has argued] that language does not emerge out of gesture as has often been suggested’, the argument becomes a linguistic melting pot.


In this dissertation, we have mainly concentrated on the work of Herbert Terrace (1979), who in his work with Nim, sought to prove whether apes could be taught the beginnings of human language. Nim showed many qualities that in my opinion could allow us to say that his signing had some communicative competence
, like some creativity and sign order preferences, etc under problematic circumstances. He could complete tasks, be understood by his teachers, communicate personal states, and may have formed a basic rule at the two-word stage, shown in his word order preferences. But I also believe, as Terrace did in the end, that Nim did not show what we understand at this point to be human language.

We have also examined two main studies alongside other published literature into baby signing. Many of the signs used, although representing different lexical categories, contained a gestural component (eye contact, pointing) in order to aid meaning and identify to the correspondent that they (the child) were signing. We could therefore draw a similarity to the ape research in that they appear to be using it communicatively, but as a system through the signs we have noted, it again falls short of human language according to Chomsky’s grammatical criteria. Even though the signing occurs in a period where children are starting to produce words, it does not claim to have grammar, and provides us with no figures to form conclusions on this data. Its importance I feel, lies in describing one of the developmental ‘transitional’ stages that children go through when they learn language; a natural phenomenon that can occur in children and encouraged under the nurturing conditions mentioned in chapter three. But abstracted from this, as it is in the hand book literature I viewed, it is difficult to extract a form of signed human language, with all the complexities that should be present.


Maybe in the future, when language research becomes so advanced that we understand fully and can state for definite the nature and complexities of human language, we will be able to understand more precisely why these forms are not and cannot be a version of human language. I think that in order to do this, present studies should be progressed in the nature of the brain
 and the faculties linked to language, especially progressing Chomsky’s theory to find what language mechanisms are innate in the brain. If a study like project Nim was to be executed again, Terrace (1979:222) notes that we must firstly examine whether an ape is ‘capable of making utterances whose average length is longer than 1.5 signs’. This could allow us to examine these utterances further for rule governing grammatical behaviour. Secondly, to see whether it is possible for an ape to discover ‘the “power of the word” in the same sense that a child does allowing ‘a greater motivation to sign’ than that seen in project Nim
. Both of these features would allow us to form comparisons to the patterns we have mentioned that exist in child language, and would give further incentive to argue that these apes can understand and produce human language.


The question of whether apes can master the grammar of our language is one being explored in ape research today. Tests into the ‘familiarisation / discrimination paradigm’ of Tamarin monkeys, has lead their researchers to ambitiously suggest ‘that monkeys can spontaneously master such grammars’ (Fitch and Hauser 2004; cited in Liberman 2004:1). Although such a statement has been criticised by Liberman (2004:2) investigating their methods as an over-interpretation of their results, the principle of monkeys ‘spontaneously master[ing] [finite state] grammars…is a promising one for animal studies’, although further research is of course needed.

We could ask therefore whether the teaching of language to apes is just an abstracted ‘beauty-and-the-beast’ situation, filling an ‘age-old yearning to talk to the animals’ (Pinker 1994:335). Is the teaching of signs to hearing babies also another reflection of today’s society? I think the best conclusion to this can be found inside an obituary to Nim, who has now died aged 26, by one of his most successful teachers, Laura Petitto (2000). She states that the importance of these language studies lies, not only in considering their linguistic merits, but more importantly in how they allow us to ‘better understand the secrets of being human’ (Petitto 2000:2). 

APPENDIX
· Figure 4.0: An example of a three-stage teaching procedure implemented with Nim at Nursery School

[All information directly / indirectly quoted from: Terrace 1979:51-52]
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· Table 3.0: Five stages generalising the development of infant speech perception

[All information taken from Menyuk et al. cited in Foster 1990:48-49]

	Stage
	Age
	Details

	1
	0;1
	Distinguishing human from non-human sounds

	2
	0;9-1;1
	Children comprehend some words in context as a result of observing recurring patterns of sounds co-occurring with non-linguistic events.

	3
	0;10-1;10
	Children genuinely distinguish between sounds, shown by their ability to learn new words for objects.

	4
	3;0
	Children can distinguish between words on the basis of the sounds themselves, though children often mistake a word they don’t know for one they do (Barton 1976, 1980)

	5
	After 3;0
	Children reach the stage of adult perception.


· Table 4.0: Categories of word production in children

[All information taken from Clark (1979:150), cited in Foster (1990:49-50)]

	Category
	Examples of words

	Food / Drink
	Juice, milk, cookie, bread, drink 

	Body-parts
	Eye, mouth, ear, progressing away from the face to limbs and details.

	Clothing
	Hat, shoe, diaper (nappy), coat

	Animals
	Dog, cat (kitty), duck (hen), cow, horse, sheep

	Vehicles
	Car, truck, boat, train

	Toys
	Ball, block, book, doll

	Household items
	Cup, spoon, bottle, brush, key, clock, light

	People
	Dada (papa), mama (mummy), baby (usually in self reference)


· Table 5.0: Stages of an infants syntactic development

[All information directly quoted from O’Grady et al. (1996:479)]

	Stage
	Approx. age
	Developments

	Holophrastic
	1-1.5 years
	Single word utterances; no structure.

	Two-word
	1.5-2 years
	Early word combinations; presence of syntactic categories unclear.

	Telegraphic
	2-2.5 years
	Emergence of phrase structure, especially head-compliment and subject-VP patterns 

	Later
	2.5 years +
	Emergence of non-lexical categories (Det, Aux) including those used as specifiers


· Table 6.0: Nim’s first 25 expressive words (Acquisition order added in number inside brackets)
[All information taken from Terrace (1979:264-270)]

	Type
	Words

	Food / Drink
	drink (1), sweet (3), water (12)

	Clothing
	shoe (20),

	Animals
	dog (9)

	Toys
	ball (18), book (19), harmonica (25)

	Household items / tasks
	clean (8), hand cream (16), brush (17), toothbrush (22)

	Actions / requests
	up (2), give (4), more (5), eat (6), hug (7), down (10), open (11), listen (13), go (14), tickle (15), hurry (23), come (24)

	States
	hurt (21)
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FRONT COVER PICTURES: Terrace (1979:162); Acreldolo and Goodwyn(2002:55)

BACK COVER PICTURE: Terrace (1979:87)



The Goals of Project Nim (as outlined by H.S. Terrace.)





To socialise a chimpanzee so that he would be just as concerned about his status in the eyes of his caretakers as he would be about the food and drink they had the power to dispense. By making our feelings and reactions a source of concern to Nim, I felt that we could motivate him to use sign language, not just to demand things, but also to describe his feelings and to tell us about his views of people and objects.





To see what combinations of signs Nim would produce without special training, that is, with no more encouragement than the praise that a child receives from its parents.





Whether these combinations (mentioned above) would be similar to human sentences in the sense that they were generated by some grammatical rule. (Therefore whether a chimpanzee could create a sentence.)





To have a well-disciplined chimpanzee, raised under a strict set of rules but with all the love that would be given to a human infant, with whom I could work indefinitely. (Therefore the longer Nim could be kept, the more opportunities there would be to observe his signing.)








Reception Stage: The teacher tried to get Nim to understand the sign and Nim had to make a response that the teacher considered appropriate. For example, if the teacher signed eat, Nim was required to pick up a piece of food or select a picture of a food item.





Production Stage: To show Nim how to make a well-formed sign (hand moulding, then by himself) outside the context in which that sign was to be used, therefore avoiding distraction. For example, learning to sign cat without the presence of one.





Expression Stage: Nim was required to make the desired sign in an appropriate context, for example to sign red when shown a red flower.














� Gua in this study was also measured against one human child control, who, it was concluded accelerated in comprehension well above the rate shown by Gua (Kellogg 1968:425).


� Pinker (1994:334) explores this difference between humans and apes further, by noting that the ‘vocal calls of primates are controlled not by their cerbral cortex [as in humans] but by phylogenetically older  neural structures in the brain stem and limbic system, structures that are heavily involved in emotion.’  


� For more information and reports on how this conclusion was reached, see (Kellogg 1968:423-427).


� According to Sturt (2003:3), Washoe demonstrated ‘semanticity’ and showed ‘evidence of displacement’, alongside creativity, although she did not manage to employ consistent word order. This Sturt (2003:3) bases on factors including the fact that the Gardners rewarded ‘Washoe for correct sign production regardless of order.’


� For more information and examples on this please consult this reference.


� These stages, reported in Premack and Premack (1972:98) in ‘sentence construction’ were given to Sarah firstly as two separate token phrases of  “Sarah insert apple pail” and “Sarah insert banana dish”, which she perfected (taking an unspecified number of times) before being combined and then compounded to this final version. My criticism to this is that under this conditioned teaching method, the response is the result of an intense conditioned system, providing the same or slightly modified phrases each time with a similar outcome. According to her researchers, Sarah understood combined ‘constituent structure’ (Premack and Premack 1972:98) of the separate parts, although in my opinion, it could be said she is just providing her trainers with identical outputs each time to receive a reward.


� This could lead us to conclude that she could have been receiving cues from her original trainers.


� Later studies also incorporated a reward system of things the chimpanzees ‘wanted to look at, to use, or to eat’ (Byrne 1995:165).


� One name mentioned is Noam Chomsky.


� Chomsky’s theoretical position lead him to make claims that ‘only humans have the intellectual capacity to create sentences according to any grammar’ (Terrace 1979:27). If this were proved true, it would mean that not even the most intelligent chimpanzee could be taught to understand and produce the complexities of human language, through their predisposition and not by teachings they receive. As Chomsky’s beliefs were only theoretical at this point, Terrace (retaining his behaviourist view point) believed that any questions concerning ‘the linguistic ability of chimpanzees deserved answering with facts rather than theories’ (Terrace 1979:27).


� Dr Lemmon (n/d) was interested in ‘the social development and personalities of infant chimpanzees’ over language abilities like Terrace (Terrace 1979:24).


� Similar, although more extensive studies have since been performed on human babies by researchers such as Meltzoff and Moore (1983; cited in Foster 1990:25), who suggested that at only three days old, babies show ‘[a]n early indication of developing mental representation [in their]…ability to imitate facial expressions’.


� Motherese is a collection of pragmatic, semantic and discoursal features (Elliot 1981; cited in Baker and McEnery n/d) in which caretakers use ‘short, grammatically accurate sentences that refer to the here and now of the conversation’ (Foster 1990:136).


� A drink sign is formed when ‘the thumb, extending from the fist, is touched to the mouth’ (Terrace 1979:38).


� Their previous offspring had also shown limited achievements in learning sign language (Terrace 1979:28-29), so it was hoped that Nim would again prove to be intelligent, allowing an excellent starting point for the project.


� At the time this study took place in the 1970’s, there was no evidence that children always learn to comprehend a word before they can speak it (Terrace 1979:52). Although it was difficult at this stage to say Nim’s development would be the same as a child’s, the ridged structure limited the different ways teachers could put their skills and methods into use.


� An example of this would be a change in the surroundings the teaching took place in, the tasks they used to aid the teaching and even in the position that Nim was placed while he was taught (Terrace 1979:112-118).


� “Difficulty” is a problematic concept to measure, as it does not tell us where/what in the acquisition process is hard. For example, they do not state whether the difficulty was in speed or number of mistakes, for instance.


� Acredolo and Goodwyn (2002:46) also give this impression, in stating that ‘unlike a formal sign language, there are no rights and wrongs’. 


� Foster (1990:48-49) cites Menn (1983) as a point of further investigation into this area.


� However, research by Leonard, Newhoff and Fey (1980; cited in Foster 1990:50) has shown that children ‘often use words which have little or no meaning for them’ at the start of their acquisition process.


� See this reference for further information on the studies already completed in this area.


� The Gardner’s (1975; cited in Miles 1978:106) also suggest that these language gains are probably due to signs being ‘easier to perform…recognise and reinforce [as] gestural approximations’ than words.


� According to Sturt (2003:1), the babbling shown by Washoe were her ‘untaught signs used…to communicate a desire…[for example her] begging gesture…[similar to] the ASL signs for ‘give me’ and ‘come’.’ Therefore this is different to the vocal babbling we have already noted in this chapter in child language acquisition. 


� In this I denote 6 signs to be have a true spontaneous nature, as two borderline signs are really derived from adult interaction, of which I have therefore counted as directly taught. 


� In the second, longitudinal part of this study, request gestures were found ‘to be an earlier phenomenon’ than object gestures’ (Acredolo and Goodwyn 1988:459). 


� When Acredolo and Goodwyn (1988:452) carried out this study, they extracted from the parents information on the signs form, frequency, age of appearance, manner it was acquired, contexts in which it occurred, age at which its verbal equivalent appeared and whether the gesture was spontaneous, verbally prompted or in response to parental modelling (Acredolo and Goodwyn 1988:452). Other factors such as the physical situation, which the gestures occurred in, demographic questions (e.g. birth order) and verbal development were also noted in this study (Acredolo and Goodwyn 1988:452).


� Linked to this, in the restricted space of this dissertation, I do not have chance to explore the opinion raised by Steven Pinker (2002:61) in his book on Nim’s understanding of concepts. He believes that ‘Nim didn’t get the concept of “washing”’ dishes as ‘chimpanzees and other primates have a reputation as imitators (“Monkey see, monkey do”)’ (Pinker 2002:61). He sees Nim’s attempt at cleaning dishes, and then placing clean dishes back into the sink and trying to wash them again, the result of mimicking those around him (Pinker 2002:61). It is difficult to say, from Terrace’s (1979:76-77) report and photograph, whether we can verify Pinker’s (2002) conclusions, or whether Nim was just acting like a child and enjoying, as the report suggests he was, taking part in an activity outside his sign language instruction, and not examining it for linguistic meaning.


� In both studies (Acredolo and Goodwyn 1988:458), girls also showed a higher rate of productive signs over boys. 


� These rates (mean lengths) are given as Koko 1.82 and Ally 1.66.


� This is in contrast to Noam Chomsky believe in an innate language device, or ‘Universal Grammar’.


� This behaviour can also be seen when Nim produced a two handed apple sign after his original request for some apple was not responded to by his teacher at the time (Terrace 1979:163).


� Sometimes in ASL, as Terrace (1979:177) also mentions, repetitious signs indicate nouns from verbs, although none ‘of Nim’s teachers could discern any particular meaning in Nim’s repetitious of signs.’   


� As with Washoe, we can also note ‘name-pronoun redundancy’ in phrases like ‘play me Nim’ (Linden 1981:45).


� The formula I used for doing this was adding both total token scores, e.g. in MORE + X and X + MORE, 974 + 174 = 1148 (total tokens), and then take each token figure in turn and divide by the total tokens 974 / 1148 = 0.85. This was also repeated separately for types.


� Both of the preference ratios stated in the table above are worked out separately: one for types and one for tokens.


� These finding are also backed up by Petitto and Seidenberg (1979; cited in Sturt 2003:3), the former of which was also teacher of Nim, who conclude ‘that apes use repetitive, inconsistently structured strings.’ In addition to this Pinker (1994:339) also notes that the inflectional characteristics of ASL (for example ‘aspect, agreement’) were missing from these ape studies.


� This is also concluded by Pinker (1994:341).


� The controversy surrounding ape language has also lead Bryne (1995:165) to describe this span of opinion as an ‘extreme polarization of attitude’ between researchers.


� Nim’s achievements in this area shadow those made by Sarah, who Brown (1973; cited in Miles 1978:104) suggested, alongside other methodological problems, ‘did not appear to use the tokens intentionally as a means of communication.’


� Jane Goodall (n/d; cited in Pinker 1994:338), on visiting project Nim, expands this conclusion further by stating ‘that every one of Nim’s so-called signs was familiar to her from her observations of chimps in the wild…[as he relied] heavily on the gestures in…[a chimps] natural repertoire, rather than learning true arbitrary ASL signs’. What we are seeing, therefore, are ‘species-specific instincts’ (Pinker 1994:338-339) over the linguistic instinct we are searching for in this dissertation. 


� Pinker (1994:334) in his work states how ‘[g]enuine language…[in humans] is seated in the cerebral cortex’, unlike that found in chimpanzees.


� Present research with Kanzi, a bonobo chimpanzee by Savage-Rumbaugh and Rumbaugh (n/d; cited in Pinker 1994:341), has reportedly shown that he can ‘use the symbols for purposes other than requesting-but at best only four percent of the time’. His use of ‘three-symbol “sentences”’ is also debatable according to Pinker (1994:341) as ‘they are really fixed formulas with no internal structure and are not even three symbols long.’ An example of this is the symbols for  ‘chase’ and then ‘hide’, ‘followed by a point to the person Kanzi wants to do the chasing and the hiding’ (Pinker 1994:341) 


� Liberman (2004:2) admits that, in criticising the research methods of Fitch and Hauser (2004), ‘in a mathematical sense…[it is] impossible’ to find an experiment to replicates the possibilities of combinations found in human grammar.
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The claw hand, held

on its side, squeezes
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several times, as if
milking a cow.




