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The cognitive infrastructure 
of language 
 

Michael Tomasello, one of the most influential scholars dedicated to the 

study of language evolution and acquisition, in his online lecture to Abralin 

ao vivo, presents his thesis that human communication capacity is prior to 

language development and is fundamental to explain our linguistic ability. 

That is, a capacity for human communication, which emcompasses a vari-

ety of general cognitive skills — such as cooperation, inference of inten-

tions, deciphering gestures contextually, which requires the recognition 

of common ground and joint attention — are the conditions which can 

create or support a complex human language. In addition, the author 

demonstrates how gestures (e.g., pointing) are used in a sophisticated way 

by children, but not by non-human primates. Thus, the author argues that 

gestures, supported by the human communicative infrastructure, can give 

rise to grammatical conventions. 

Michael Tomasello, um dos mais influentes pesquisadores dedicados ao 

estudo da evolução e da aquisição da linguagem, em sua palestra online 

para a Abralin ao vivo, apresenta sua tese de que a capacidade comunica-

tiva humana, em amplo sentido, desenvolve-se antes da linguagem e é 

fundamental para explicar sua origem. Isto é, a capacidade comunicativa 

humana, que possui como infraestrutura uma gama de capacidades cogni-

tivas gerais — como capacidades cooperativas, capacidade de inferir inten-

ções, capacidade de decifrar gestos contextualmente, o que demanda o 

reconhecimento de common ground e atenção conjunta — são as condi-

ções básicas que permitem o desenvolvimento de uma linguagem humana 
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complexa. Além disso, o autor demonstra como gestos (e.g. apontar) são 

usados de forma sofisticada por crianças, mas não por primatas não hu-

manos. Desta forma, os gestos, apoiados na infraestrutura comunicativa, 

poderiam dar origem às convenções gramaticais. 

Gestures. Communication. Human Language.

Gestos. Comunicação. Linguagem humana.

 

What differentiates humans from other animals? One of the most notable differences is the sophisti-

cated human capacity for language: our flexible ability to produce infinite hierarchically structured 

sentences and semantic combinations. Other animals do not do that. In fact, the communication of 

non-human animals is, in general, made up of mostly innate patterns and admits little contextual flex-

ibility (cf. ARBIB, 2008). For example, monkeys are born knowing how to produce fixed vocalizations, 

with fixed meanings. That is, they do not learn these vocalizations socially; they only regulate the social 

adequacy of their vocalizations with social experiences (SAPOLSKY, 1996; TOMASELLO, 2018). 

On the other hand, human language presents variable syntactic structures, arbitrary meanings 

(based on cultural conventions), variations in expression modality (e.g. it can be performed through 

gestures or vocalizations, often both), variations in forms of information codification (e.g. time, as-

pect, and modality), etc. Human language is different from animal communication in several ways. It 

is, in general, more abstract, more complex structurally and more varied. One of the great challenges 

of linguistic studies is to understand the (evolutionary and ontogenetic) origin of human capacity for 

language. What do humans have that enables them to develop this language? 

Michael Tomasello, one of the most influential researchers dedicated to the study of evolution 

and language acquisition, in his online lecture to Abralin ao vivo, presents his thesis that human 

communicative capacity, in a broad sense, develops before and is fundamental for explaining lin-

guistic ability. That is, human communicative and pragmatic capacity, which emcompases a range 

of cognitive capacities as infrastructure — such as cooperative skills, the ability to infer intentions, 

the ability to decipher gestures contextually, which requires the recognition of common ground and 

joint attention — are the basic conditions that allow the conventionalization of linguistic structures. 

Without this infrastructure, there is no human language as we know it. 

In his lecture, Tomasello defends the importance of studying human gestures to understand 

language. This importance can be explained by the fact that, ontogenetically, children use gestures 

communicatively before using language, and some humans use sign language exclusively (ARBIB et 

al., 2008). In addition, gestures accompany human speech, which has multimodal properties 
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(MCNEILL, 2006). Moreover, it is important to notice that, among non-human primates, vocaliza-

tions are innate and fixed (hardwired), while gestures are learned. However, the gestures of non-

human primates are different from the gestures of a prelinguistic child in many ways. 

Non-human primates gesticulate in a ritualized way, such as when hitting the ground to get 

another primate's attention. It is an intentional, deliberate and learned gesture (instead of innate). 

But the gestures of non-human primates are, in general, dyadic (involves sender and receiver) and 

directive, that is, these gestures are produced when the primate wants something for himself. 

Human infants’ gestures are, on the other hand, triadic (involves sender, receiver, and a third en-

tity) and informative, for example, infants point to things in the world because they just want to 

show something, without the intention of obtaining that item, or even with the intention of sharing 

information with their interlocutor. These are gestures which have social and cooperative pur-

poses. This means that the cognitive infrastructure that differentiates us from other animals is 

already present before linguistic fluency, and, according to Tomasello, this is a sine qua non for 

language development. 

Tomasello proceeds to address the importance of the pointing gesture. Pointing is meaningless 

without human “pragmatic” infrastructure. If we hide food under a can and point to it, signaling to a 

non-human primate that there is something there for him, the primate will not understand the mes-

sage (HARE; TOMASELLO, 2005). Children understand. The difference is that the non-human pri-

mate is not able to infer that the human has a cooperative intention (a question to ask is whether 

the non-human primate would understand an informative gesture produced by a member of his 

group, even though they do not produce these gestures spontaneously). Non-human primates are 

able to infer intentions in competitive contexts, for example, if there is a dispute over resources and 

the human runs towards the can, the non-human primate is able to infer that the human wants that 

can because there is food in there. But he is not able to make this inference in cooperative contexts, 

where the human points to the can informing that there is something there for it (for the non-human 

primate). To make this kind of inference, a human being is able to understand that "he is pointing at 

something because it is relevant to me" (recursive inference). 

For the pointing gesture to make sense, we need to share a common ground, a common 

knowledge with our interlocutor about the immediate situation or about a culturally shared history. 

This common ground is used frequently in our everyday conversations. For example, when one per-

son asks "do you want to go to the movies tonight" and another person replies "tomorrow I have to 

work". What is the relationship between that answer and the question? We are only able to infer the 

relationship because we share prior information, such as that we need to sleep early to wake up early 

the next day, going to the movies late at night could disturb us, etc. Likewise, a pointing gesture is 

only understood from a common ground. If a person points to a chair, without any previous context, 

it is not possible to know what this gesture means. But if one person is looking for a place to sit, and 

the other is pointing at the chair, then the meaning of the gesture becomes “sit there”. If a person is 

looking for wood to burn, the same gesture means "burn that chair". The gestures at the same time 

indicate a fact (there is X) and an intention (know that x, use x for ...). 
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In an experiment, Liebal et al. (2008) create a context in which there is a common ground be-

tween child and researcher, since both are participating in an activity that consists of putting toys 

away. When the researcher points to a toy, the child feches it and puts it away. In a second condition, 

a second researcher, who does not share a common ground with the child, enters the room and 

points to a toy. In this condition, the child does not know what to do with the toy (she smiles, or 

hands it over to the second researcher, but does not put it away). The gesture of pointing in the 

second condition is not relevant to the activity that the child was performing before. 

For Tomasello, gestures (such as pointing) and pantomime are key factors in the transition to 

conventional human communication. In order for these gestures, typically human, to work, we need 

to have an infrastructure of shared intentionality that has evolved to enable collaborative joint ac-

tivities. Linguistic structures are built on these typically human cognitive abilities. On shared inten-

tionality, Tomasello (2019, p. 7) states that: 
 

humans’ abilities to cooperate with one another take unique forms because individuals are able to 

create with one another a shared agent “we,” operating with shared intentions, shared knowledge, and 

shared sociomoral values. The claim is that these abilities emerged first in human evolution between 

collaborative partners operating dyadically in acts of joint intentionality, and then later among indi-

viduals as members of a cultural group in acts of collective intentionality. 
 

Tomasello assumes that grammar is based on new and given information. Thus, he exemplifies 

how it would be possible to go from gestures to grammatical constructions: he illustrates how a 

child, being close to his mother and a chair, and away from the table, can point to the chair meaning 

“I want the chair close to table” (information complemented by the common ground shared between 

mother and child). Subsequently, the same child is near the table (i.e. the table is the “given” infor-

mation) and points to the chair that is far away, to say exactly the same thing. 

In both situations, the act of pointing is not grammatical. But understanding situations through 

multiple semantic or participant roles, and the fact that the child is able to navigate these flexible 

information frames based on given and new information (which is fundamental to grammatical con-

structions) is the basis for creating grammatical conventions. In this way, there would be a functional 

continuity between gestures (pointing) and linguistic constructions, which are based on cognitive 

capacities specific to our species: cooperative motives (e.g. informing, sharing) and cooperative cog-

nition (e.g. joint attention and common ground). 

Tomasello's lecture is interesting for those who want to understand which aspects of human 

cognition are unique to our species, how prelinguistic children differ from other primates and how 

a general cognitive infrastructure — based on cooperation, gestures and pragmatic abilities — can 

support our sophisticated language skills. Tomasello's latest book (2019), Becoming Human, is also 

an important addition to the lecture. 
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