
The growth of functional complexity in speech  

 

Language is a complex system that is subject to the constant interactions of multiple 

components, including cortical and subcortical brain structures, and the external input 

necessary for both its development and deployment. This paper defends a way of disentangling 

that complexity by appealing to the study of complex systems and the Darwinian notions of 

descent with modification (Marcus, 2006) and the comparative method (Harvey & Pagel, 1991). 

Although imperfect methods to establish proper causality, I contend that descent with 

modification and the comparative method are nonetheless useful tools in the degree that they 

reduce the range of plausible hypotheses for the emergence of complex phenomena, and 

produce novel ones to test.  

To illustrate these claims, I will examine the evolution of an important component of 

language: speech. In humans, speech develops indivisibly with language, and constitutes the 

medium in which many of our thought processes take place (the inner voice) and are 

communicated to others. It is tempting, a priori, to identify speech with language, but the 

comparative method allows us to see that speech can exist in other animals, like vocal learning 

birds, that lack important properties of language such as referentiality or flexible combination. 

Moreover, even if the brain mechanisms that support speech in humans and vocal learning birds 

are astonishingly similar (Jarvis, 2004), the number of potential functions that human speech 

has greatly exceeds those of vocal learning birds, which use speech mostly for courtship and 

territorial purposes.  

The comparative method, in sum, reveals speech as a system that exhibits varying degrees 

of functional complexity (Heylighen, 1999) depending on the brain configuration that 

instantiates it. This presents a challenge for the evolutionary biologist, who needs to propose 

how speech mechanisms were modified across the human ancestry to increase their functional 

complexity and connect with the other components of language. However, the study of complex 

systems offers a way out of this problem. The growth of functional complexity in speech may 

not be due to a parallel growth in the structural complexity of the brain mechanisms that 

support it. I suggest, in turn, that functional complexity in speech, and its connection with other 

domains of language, arise as emergent properties from a change in the normal interactions 

between the brain and the environment, showing how evolutionary theory and the study of 

complex systems can ally to produce more robust hypotheses.  
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