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Linguagem – Linguagem e ação humana

Language – Language and human action

Symbols in the making: a genetic-semiotic approach to vocalizations
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The ability to understand both the self and others as purposeful agents with thoughts, beliefs, and desires (i.e., second-order intentionality) seems to be central to the emergence of cultural processes both phylo- and ontogenetically. More specifically, Tomasello (1999) suggests that such an ability, usually referred to as “theory of mind” or second-order intentionality, underlies the emergence of symbolic functioning. Theory of mind has frequently been conceptualized as a species-specific trait which is genetically predetermined, naturally selected and the resident of a dedicated module. In this paper, we see it emerging out of a more general process – symbolization. The paper is aimed at discussing the emergence of the symbolic function from previously existing forms of communication by analyzing the structures and functions of different kinds of signs used in human and non-human vocal communication.

Assuming that human semiotic and intentional processes are not divinely granted (or, in modern versions, a modular, evolutionary discontinuity), we would like to better understand the process through which they emerge. We propose that this can be done through an analysis that is (a) psychogenetic, that is, one which investigates the history of the processes, rather than detecting instances of “possession” or not of the ability; (b) semiotic, that is, one which recognizes that these processes are representational in nature and therefore require vehicles or media of representation and finally, (c) pragmatic, that is, one which recognizes that this history is social and interactive in nature. 

To investigate the constraints and mediational potentials of different means of signification, we adopt a Peircean scheme, which differentiates signals and signs of three sorts – icons, indexes and symbols (Peirce, 1955). Signals imply an immediate relation between the “triggering” stimulus and the release of patterned behavior. In contrast, all signs are triadic structures that articulate an object, a mental state, and a sign vehicle. Icons represent by virtue of a physical similarity; indexes function through relations of physical or temporal contiguity and symbols through arbitrariness and conventionality. It is in symbols that there is sufficient differentiation between the sign vehicle and object to allow for the representation of mental states, a point which we will elaborate in this paper.

A valuable source of information for the construction of a phylogenetic history of symbolic and intentional processes can be found in the primatological literature on communication.
 Primate communication has been conceptualized as fundamentally split from human symbolic processes and understood as mere emotional discharge with at most a signal or triggering function. However, a closer look at the current primatological literature reveals a more complex picture, and may provide insight into the developmental continuity between calls and words, which has been underacknowledged despite the evolutionary continuity commonly accepted between those who produce calls and those who produce words. 

The flexibility and complexity of non-human primate communication is made clear in sonographic studies of vervet monkeys’ emission of and reaction to alarm calls in the wild. (Cheney & Seyfarth, 1990).
 The structure and function of these monkeys’ calls go beyond emotional release in that they can be adjusted according to the audience (e.g., the lack of a call from a solitary monkey despite the presence of a predator – Cheney and Seyfarth, 1990), modulated according to environmental conditions (e.g., the abundance of food – Wrangham, 1977), delayed, absent, or variable in response to a given call, and, last but not least, do not spread by contagion. In fact, these studies seem to support the interpretation of the genesis of the referential function in these calls. To better understand these claims, we analyze the following questions: 1) What is the quality of this reference? 2) What do these calls refer to? 3) 

How do the calls function differently for the different participants in communication?

The semiotics of alarm calls

 We advance the idea that vervet alarm calls function through double indexical reference. This is an extension of the classical Peircean notion of indexical. Vervet alarm calls are characterized here as double indexicals because they maintain indexical relations, i.e., a habitual relations of contiguity, with two different referents. In this case, the calls indicate both the external object and the caller’s own internal emotional states.

Support for the idea that these calls refer to an external object stems from studies in which vervets were habituated to another monkey’s “intergroup wrr” (a type of call assumed to refer to the presence of another group – see Cheney and Seyfarth, 1990). In cases when the habituated vervets were exposed to the same monkey’s “intergroup chutter,” (referring to the presence of another threatening group) habituation transferred. However, when monkeys habituated to the original wrr were exposed to the same monkey’s ‘leopard alarm call,’ there was dishabituation. 

These results supply evidence that monkeys compare different calls on the basis of some aspects of the external object to which they refer, and not just their acoustic properties. In other words, calls refer in some way to different classes of objects. 

For the vervet caller, vocalizations are both denotative and expressive. Vervets’ alarm calls do not only indicate external referents; to the caller, they also indicate internal states. (Cheney and Seyfarth, 1990, p. 168). The fact that alarm calls coincide with patterned behavior and emotional display suggests that the vervet’s emotional reaction has become differentiated (but never separated) from the bodily reactions that are their most primitive instantiations. This can be demonstrated by the fact that alarm calls can be modulated according to audience and circumstance. For example, vervets sometimes emit a quieter alarm call when others are not around. In other words, we understand the indexical relation to inaugurate some degree of differentiation between the call and the emotional state, rather than viewing this relation as syncretic. 

Further evidence of the indexical nature of the referential links involved in vervet alarm calls comes from the lack of contagion of emotional arousal among vervets. Such a lack would be impossible if alarm calls functioned as signals. It is also not necessary to interpret the functioning of alarm calls as based upon symbolic reference, allowing for the interpretation of the mental state of the other. Calls seem to be interpreted in terms of their external referent and probable behavior of the caller in the immediate future, but not in terms of the mental states of the caller. 

An intermediary interpretation is that indexical reference becomes established by promoting an attitude of vigilance as to the physical and temporal surround – the whole of which the index itself is habitually a part (Wallon, 1974, p.221). The status of the call as indexical and therefore as “suggestion” allows us to understand why a vervet may display flexibility in their reactions to alarm calls; signals do not suffice and symbols are not necessary.

The broken triangle: double indexicals in action

Now to our third issue: how do these calls function and what sort of information about the other is made available. Our interpretation of the vervet literature, that there is co-occurrence of a reference to an external object and to an emotional state does not imply the integration of these references. We hypothesize that, for the producer of the call, the call itself indexes the external and internal referents independently and that the listener can only reconstruct this in a degenerate way, which provides access to information on the referent but not on the mental state of the caller. This characterizes an “informational asymmetry” between caller and listener. Figure 1 shows the structure of the double indexical and its functional properties.
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Fig.1. Schematic depiction of the asymmetry in information available to the caller and the listener. 

Here, the first monkey sees an object (star) and experiences some emotional state (lightning). Its call indexes both the object and the emotional state. (1). The call is heard by the listener (2), who interprets the call in terms of an external referent of a certain general class object and the caller’s identity and status, (3) but not their emotional. states.
Deception studies with vervet monkeys help us better examine this idea. Cheney & Seyfarth (1990) have documented a vervet named Kitui giving alarm calls in the absence of a predator and acting with this alarm call on another monkey, keeping him from migrating into the group. 

Does this mean that Kitui functions in terms of higher-order intentionality (i.e., represents and attempts to manipulate the mental states of others)? We believe not, as the inconsistent behavior exhibited by Kitui makes this seem implausible. After giving this call and watching the intruding male run up the nearest tree, Kitui himself came down from his perch, walked across the field (where the supposed leopard should be), and climbed into a tree near the intruding male. Had Kitui aimed his action at influencing the beliefs of the intruder, he would not have exhibited behavior that could be interpreted as contradictory (Cheney and Seyfarth, 1990). In this example, deception is accomplished because the alarm calls index, for the listener, their external referent and not the intentional states of the caller. In this way, the double indexical suffices as a tool for the manipulation of others’ behavior, but does not “afford” the manipulation or inference of others’ thoughts and beliefs through verbal communication. 

Deception is made possible without such representation.  2nd-order intentionality, which seems to develop gradually in humans, involves a representation of and attempts to modify the mental states of the other and requires symbolic media. In contrast to indexes and icons symbols cannot but be interpreted by the addressee as meaning something both about the world and about the addressor. In other words, the symbol is inherently perspectival and affords the development of second order intentionality. From our semiotic perspective, the emergence of symbols implies a linking of the internal and external referents which were disjunct in the double indexical, creating the familiar triadic form of the fully integrated symbol. This integration would provide a minimal scenario for the emergence of the ability to infer and relate to another’s perspective on some external referent.

Having established the affordances of the two forms, what are their genetic relations? Can a continuity be posited between the double indexical nature of the vervet calls and the symbolic reference in human words? 

Symbols in the making

We understand the double indexical to be a genetically intermediary form between simple indexes, in which reference is possible through co-occurrence or pairings, and symbolic reference, which must include the articulation of the two links. 

First let’s look at the move from signals to the double indexical. In the signal, there is no consciousness or mediation involved – reference and stance are not yet differentiated into identifiable components. The signal relation has two poles: one, the “openness” of the signal to the triggering function of the environment; the other, the “release” of behavior. If this system develops flexibility, one may envisage a move in which these disjunct poles become differentiated into actual mediational links (one to the external object – referent and one to the internal state – stance), constituting, in this restructuration, a move into a double indexical. 

These three components (vehicle/call, reference, and stance) are the “raw materials” for symbolic reference.


Figure 2. Genetic progression from signals to symbols. In a signal (2.1), an environmental stimulus (E) comes within the range of awareness (A) of the subject, leading to the release of an undifferentiated alarm response (R) the shaded part of which represents its vocal aspect (V1). In the double indexical (2.2), all elements undergo differentiation and distancing (represented by double-headed arrows).The vocal aspect is distanced(V2) and comes to refer indexically both to the caller’s internal emotional state (A2) and to some specific aspect of the environment (E2). In 2.3, the symbol is represented as a highly distanced structure in which the vertices, vocalization (V3), conceptual interpretant (A3), and referent (E3) each acquire their functional properties as a result of a process of differentiation and mutual definition of the previously established elements. 

Continuing this genetic pathway, the move from double indexicals to symbols implies the integration of the previously existing three elements into a new functional whole. Following Werner and Kaplan, (1963) we understand the qualitative transformation of signs to take place according to the general principles of differentiation and hierarchical integration. Differentiation involves the appearance of new components and hierarchical integration involves these components entering into novel functional relations with each other.  

To specify this idea in terms of the move from the double indexical into the symbol, we propose that the vocalization comes to mediate between the mental representation and the object being represented through a distancing process in which the vehicle becomes less identical and contiguous to the referent. In addition, the external referent and the stance enter a process of mutual definition:

On the one hand, the materiality of object impels what was previously an ill-defined emotional field to be specified into a conceptual interpretant of that particular object. On the other hand, the stance is an interpretation of the object, highlighting certain aspects of the percept and relating it to other interpretants; knowledge about the object as a circumscribed entity becomes possible.

The symbol that emerges from our genetic account is one in which the interpretant can be traced back to an undifferentiated emotional stance. In positing a process of differentiation from this original emotional relation, we understand that the individual, affective link to a referent is not altogether lost, but refined and distanced in the emergence of symbolically mediated cognition. This allows for a sign vehicle that is, on the one hand, highly particular and personal, because of the grounding of conceptualization in emotion, and, on the other hand, distanced and conventional enough to allow others insight into the meaning of the sign. 

In this way, symbolic representation is perspectival, although this perspective is not a solipsistic discovery. Rather, the development of symbolic function requires transaction with other symbol-users and collective patterns of representation.  

Sociogenesis of symbolic function
It is the social nature of human groups that supports the child’s integration of these two spheres of reference. Although the focus of this paper was not infant development, we would like to suggest some implications that our paper may offer to the ontogenetic investigation of the sociogenesis of symbolic functioning.  

Let us return to the informational asymmetry described in the primate communicative situation. 

We have argued that in the vervet vocalizations, the listener signifies the call less than the caller does. Human infant-adult communication exhibits an opposite asymmetry. Human babies are born into a hyper-social and hyper-symbolic world in which others signify their actions even before the babies themselves signify them. Recall Wundt's developmental analysis of the indicative gesture, later discussed by Vygotsky: the child’s grasping effort is interpreted by others as indication, allowing the child to connect her action to the other’s interpretation. (Wundt, 1973). The child is the last to become conscious of the meaningful nature of her act, but gradually overcomes the asymmetry and thereby acquires the ability to intentionally use gestures as signs.

In fact, human hyper-attribution of meaning seems to be a phenomenon that is not restricted to interactions with human infants. One example of this comes from the interpretation of gorilla signing. (Gordon, 1998). During one of Koko’s internet chats, MiniKitty, a person online, chats with Koko (K) through Penny (P), one of Koko’s human “parents,” who simultaneously reads and signs the incoming messages to Koko and (importantly) interprets her responses. 

MK: Koko, are you going to have a baby in the future?

P: Koko, are you going to have a baby in the future? 

K: Koko – love eat…sip.

MK: Me too!

P: What about a baby? Are you going to have a baby? She’s just thinking…and her hands are together…

K: (signs) Unattention.

P: Oh, poor sweetheart! She said, “Unattention.” And what that is, she covers her face with her hands… which means it’s not happening, basically, or it hasn’t happened yet… I don’t see it.

MK: That’s sad.

P: She’s responding to the question. In other words, she hasn’t had one yet, and she doesn’t see a future here. The way the situation is actually with Koko and Ndume, ( the male gorilla) she has two males to one female, which is the reverse of what she needs. I think that is why she said that, because in our current situation, it isn’t possible for her to have a baby. She needs several females and one male to have a family. (Gordon, 1998, p. 12,   italics added).

In this instance, one established sign-word becomes expanded by Penny to signify sadness that comes as a result of an assessment of the likelihood of a future event (having a baby) on the basis of an evaluation of a current situation (the male-female ratio) and its comparison to an ideal situation. Although the sign-word has been established through a process of pairing – and in our interpretation functions indexically – Penny interprets Koko’s sign symbolically. We believe that this sort of hyper-attribution of meaning is central in the development of higher semiotic processes in humans. In such asymmetric interactions, we understand the process of hyper attribution of meaning to be as important as orientation to the other which establishes the “openness” to the forms of social support. Following Wallon (1974), we believe the conditions for “entrance” into the sphere of meaning are both organic and social – it is in the interactions between the child’s orientation to the other and the social dynamics that the psychological “plane” emerges.
 (cf. for example, Legerstee, 1997, Lyra & Winegar 1997; Papoušek, Papoušek and Kesterman, 2000; Užgiris, 2000, for recent discussions of these dynamics). 

Children’s early utterances have been understood to refer to global, undifferentiated referents, embedded in a “primordial shared situations.”  (Werner and Kaplan, 1963 ; cf. for a contemporary take on the issue Nelson, 1996). In this situation, interaction occurs in sensory-motor-affective terms (Werner and Kaplan, 1963, p. 42) and allows the infant to share with the other a relation to sources of pleasure, apprehension, excitement, distress, rather than experiencing the world in isolation. 

The child’s first vocalizations, produced in this scenario, are not words. Even the child’s first “words” (i.e., the child’s first referential utterances) are established, as with the indicative gesture, by the child’s active connection between the utterance, the world and the social reactions to the utterances and refer to global, undifferentiated referents in highly personal, contextualized, and emotional ways. This point has been made independently and at various points in the development of ideas. Guillaume (1927) uses the term “monoremes” to refer to the first utterances as predicates of the situation, global and concrete in nature; Werner and Kaplan, (1963), following Gregoire (1937-1947 – as cited in Werner and Kaplan, 1963), define monoremes as one-unit referential vocalizations that appear prior to the co-emergence of words and sentences but nevertheless refer to whole situations. Finally, in her discussion of early cognition, Nelson (1996) points out that single-unit utterances take on a pragmatic, rather than symbolic, function and are used to mark the child’s desired experience of instantiations of social routines or “events”. 

We suggest that the occurrence of these acts of reference which are still in the process of differentiation and are  highly personal, contextualized, and emotional ways may be considered to have a double indexical nature. That is, they refer rather independently to a hedonic state or emotional field that co-occurs with an object or event, and also refer to that fuzzy object or event. In contrast to the case of the vervet monkeys, in the human case, the adult’s understanding-through-projective-misunderstanding provides a model or “pull” which catalyzes the child’s own differentiation and integration of the pre-existing semiotic components. The child, in her turn, has established, through early affective relations, an orientation toward interpreting and participating in the adult’s world. 

We generically view social others as providing external structures that allow the child to function at a higher level of development and, simultaneously, serve as a catalyst for the child’s construction of their own structures. An interesting example of this idea put to practice in the educational/clinical setting is Miller’s (1989) notion of “spheres” of activity introduced to developmentally delayed children. These iterative (but self-innovative), structured, other-introduced activities allow disordered children to act in previously inexistent ordered ways which may become transformed and internalized as the child’s own systematic relation with a specific object or situation, and possibly be generalized into other contexts.

In the specific case of symbolic development, social others, while engaged in communicative efforts with the child, provide the link between the child’s separate indexes, allowing those more primitive signs to function – first for others, then for the child herself – as true symbols, i.e., as a triadic structure that integrates vehicle, referent and representation (or interpretant). In other words, the social others’ interpretations are seen here as a novel type of prosthetic aid which gradually eliminates its own necessity as it allows for its transformation into a structure which is re-created and owned by the child. 

When we view the symbol under this sociogenetic perspective, considering it as emerging from a relation to objects which is grounded in personal stance and in the relation with others, the facilitative relation to the ability to infer others’ mental states becomes clear. The symbol is the “tool for thought” that allows for thought about (others’) thoughts not only because of its representational structure, but because of its emergence in a history that is personal through the social and social through the personal. 
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Símbolos em formação: uma abordagem semiogenética às vocalizações 

A habilidade de entender a si e aos outros como agentes intencionais com pensamentos, crenças e desejos parece ser central do ponto de vista filo e ontogenético para emergência de processos culturais. Esta habilidade é conceitualizada como um traço específico da espécie, geneticamente predeterminada, naturalmente selecionada e a residente de um módulo dedicado. Numa abordagem diferente, nós entendemos esta habilidade como emergente de um processo mais geral—a simbolização. Processos semióticos e intencionais humanos são abordados aqui não como discontinuidades evolucionárias, mas como processos emergentes. A investigação de tal emergência requer uma análise Psicogenética, Semiótica e Pragmática. 

Neste trabalho, discutimos a emergência da função simbólica a partir de formas preexistentes de comunicação através de uma análise de estruturas e funções de diferentes tipos de signos usados na comunicação vocal de humanos e outros. Um exame da literatura sobre comunicação primata contemporânea (cf. Cheney and Seyfarth, 1990, Ploog, 1995) revela um quadro mais complexo do que o tradicionalmente mantido: os macacos não se comunicam apenas através de sinais. Isto nos oferece possibilidades de interpretação sobre a continuidade evolucionária entre palavras e vocalizações. Estudos sonográficos da vocalização de macacos vervets deixam clara a flexibilidade e complexidade da comunicação primata não humana. 

Oferecemos um conjunto de idéias acerca da evolução humana que considera o vínculo entre o desenvolvimento de processos simbólicos e os processos através dos quais outras mentes são interpretadas. Esta forma, que chamamos de índice duplo, é uma forma intermediária entre sinais e símbolos. Nestes chamados há  co-ocorrencia de duas referencias, mas falta de integração. A integração destes referentes se faz através do meio simbólico nos humanos, o cenário mínimo para a emergência da habilidade de inferir sobre e relacionar-se com a perspectiva do outro acerca de um referente externo. Nós especulamos sobre que tipo de reorganização estrutural e funcional é necessária para a transição entre esta forma e a clássica estrutura do símbolo. O processo de construção estrutural dos símbolos passa por uma transformação na qual o caráter da referência , assim como a relação entre os constituintes do meio são alterados no sentido de integração e diferenciação. No símbolo que emerge desta proposição: interpretante tem origens em estado emocional indiferenciado que é diferenciado mas não perde a raiz emocional. Isto permite um veículo que é ao mesmo tempo altamente particular e pessoa e distanciado e convencionalEsta análise genética salienta a natureza sintética do símbolo enquanto uma forma que integra o afetivo e o categórico, o pessoal e o cultural.A transação com outros usuários de símbolo inaugura uma assimetria informacional de natureza reversa àquela encontrada na comunicação primata não humana. Nesta perspectiva sociogenética, o símbolo emerge de uma relação com objetos que é enraizada na relação pessoal e emocional com o objeto mediada pela relação com os outros. esta relação permite o funcionamento da criança no mundo simbólico antes mesmo da criança dominar os meios simbólicos, num processo que catalisa este desenvolvimento. O símbolo torna-se o instrumento de pensamento sobre o pensamento do outro não só por uma questão estrutural, mas por causa de sua emergência numa historia que é pessoal através do social e social através do pessoal. 
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� The idea of personal transformation of other-introduced potential means is in fact the organizing principle of the Vygotskian method of double stimulation





Footnotes





� The relations between phylogenesis, ontogenesis and the comparative psychology of co-existing species has been extensively discussed and problematized by different authors (Gould, 1978; Lock, 2000; Morgan, 1894;). In this paper we are aware of the difficulties involved in fast transpositions between development at different levels; we approach the analysis of current primatological literature as a heuristic tool for the generation of hypotheses that might link different forms of semiotic activity. 


In other words, we do not claim that current primate communication is identical to that of human ancestrals, but that the analysis of these forms forces us to hypothesize on possible developmental relations with current human forms of communication. 


� Vervets, Chlorocebus aethiops, are Old World monkeys native to most of sub-saharan Africa, and introduced to the Caribbean. 


� Recent empirical studies have corroborated the idea that at a very early age (2 months), children orient themselves differentially to people, other animate objects, and inanimate objects (Mandler, 1992) and expect reciprocal interaction from people (Fogel and Branco, 1997; Legerstee, 1997).



































