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A  PUZZLE AND A HYPOTHESIS 

 

All the greatest achievements of mind have been beyond the power 

of unaided individuals. 

       Charles Sanders Peirce  

 

Somewhere in Africa, sometime about 6 million years ago, in a routine evolutionary event, a 

population of great apes became reproductively isolated from its conspecifics. This new group 

evolved and split into still other groups, leading eventually to several different species of bipedal ape 

of the genus Australopithecus. All of these new species eventually died out except one that survived 

until about 2 million years ago, by which time it had changed so much that it needed not just a new 

species designation but a new genus designation, Homo. Compared with its australopithecine 

forebears-who were four feet tall with ape-sized brains and no stone tools-Homo was larger 

physically, had a larger brain, and made stone tools. Before long,  Homo began to travel the globe 

widely,  although none of its early forays out of Africa succeeded in establishing any populations that 

survived permanently.  

 Then, somewhere still in Africa, sometime about 200,000 years ago, one population of Homo 

began on a new and different evolutionary trajectory. It began living in new ways in Africa and then 

spread out across the world, outcompeting all other populations of Homo and leaving descendants that 

are known today as Homo sapiens. The individuals of this new species had a number of new physical 

characteristics, including somewhat larger brains, but most striking were the new cognitive skills and 

products they created:  

 

 They began to produce a plethora of new stone tools adapted to specific ends, with each 

population of the species creating its own tool-use "industry" -resulting eventually in some 

populations creating such things as computerized manufacturing processes.  

 

 They began to use symbols to communicate and to structure their social lives, including not 

only linguistic symbols but also artistic symbols in the form of stone carvings and cave 

paintings-resulting eventually in some populations creating such things as written language, 

money, mathematical notation, and art.  



 

 They began to engage in new kinds of social practices and organizations, including everything 

from the burying of the dead ceremonially to the domestication of plants and animals-

resulting eventually in some populations creating such things as formalized religious, 

governmental, educational, and commercial institutions.  

 

 

 The basic puzzle is this. The 6 million years that separates human beings from other great apes 

is a very short time evolutionarily, with modem humans and chimpanzees sharing something on the 

order of 99 percent of their genetic material. There is only one possible solution to this puzzle. That 

is, there is only one known biological mechanism that could bring about these kinds of changes in 

behavior and cognition in so short a time, whether that time be thought of as 6 million, 2 million, or 

one-quarter of a million years. This biological mechanism is social or cultural transmission, which 

works on time scales many orders of magnitude faster than those of organic evolution. One 

reasonable hypothesis, then, is that the amazing suite of cognitive skills and products displayed by 

modem humans is the result of some sort of species-unique mode or modes of cultural transmission.  

 The evidence that human beings do indeed have species-unique modes of cultural transmission 

is overwhelming. Most importantly, the cultural traditions and artifacts of human beings accumulate 

modifications over time in a way that those of other animal species do not-so-called cumulative 

cultural evolution. Basically none of the most complex human artifacts or social practices -- including 

tool industries, symbolic communication, and social institutions --were invented once and for all at a 

single moment by anyone individual or group of individuals. Rather, what happened was that some 

individual or group of individuals first invented a primitive version of the artifact or practice, and then 

some later user or users made a modification, an "improvement," that others then adopted perhaps 

without change for many generations, at which point some other individual or group of individuals 

made another modification, which was then learned and used by others, and so on over historical time 

in what has sometimes been dubbed "the ratchet effect" (Tomasello, Kruger, and Ratner, 1993). The 

process of cumulative cultural evolution requires not only creative invention but also, and just as 

importantly, faithful social transmission that can work as a ratchet to prevent slippage backward -- so 

that the newly invented artifact or practice preserves its new and improved form at least somewhat 

faithfully until a further modification or improvement comes along.  

 Cultural learning is made possible by a single very special form of social cognition, namely, the 

ability of individual organisms to understand conspecifics as beings like themselves who have 

intentional and mental lives like their own. This understanding enables individuals to imagine 



themselves "in the mental shoes" of some other person, so that they can learn not just from the other 

but through the other. This understanding of others as intentional beings like the self is crucial in 

human cultural learning because cultural artifacts and social practices -- exemplified prototypically by 

the use of tools and linguistic symbols -- invariably point beyond themselves to other outside entities: 

tools point to the problems they are designed to solve and linguistic symbols point to the 

communicative situations they are designed to represent. Therefore, to socially learn the conventional 

use of a tool or a symbol, children must come to understand why, toward what outside end, the other 

person is using the tool or symbol; that is to say, they must come to understand the intentional 

significance of the tool use or symbolic practice-what it is "for," what "we," the users of this tool or 

symbol, do with it.  

 Processes of cultural learning are especially powerful forms of social learning because they 

constitute both (a) especially faithful forms of cultural transmission (creating an especially powerful 

cultural ratchet) and (b) especially powerful forms of social-collaborative creativeness and 

inventiveness, that is, processes of sociogenesis in which multiple individuals create something 

together that no one individual could have created on its own. These special powers come directly 

from the fact that as one human being is learning "through" another, she identifies with that other 

person and his intentional and sometimes mental states.  

 The complete sequence of hypothesized evolutionary events is thus: human beings evolved a 

new form of social cognition, which enabled some new forms of cultural learning, which enabled 

some new processes of sociogenesis and cumulative cultural evolution. This scenario solves our time 

problem because it posits one and only one biological adaptation-which could have happened at any 

time in human evolution, including quite recently. The cultural processes that this one adaptation 

unleashed did not then create new cognitive skills out of nothing, but rather they took existing 

individually based cognitive skills -- such as those possessed by most primates for dealing with space, 

objects, tools, quantities, categories, social relationships, communication, and social learning -- and 

transformed them into new, culturally based cognitive skills with a social-collective dimension. These 

transformations took place not in evolutionary time but in historical time, where much can happen in 

several thousand years.  

 Cumulative cultural evolution is thus the explanation for many of human beings' most 

impressive cognitive achievements. However, to fully appreciate the role of cultural-historical 

processes in constituting modern human cognition we must look at what happens during human 

ontogeny. Most importantly, cumulative cultural evolution ensures that human cognitive ontogeny 

takes place in an environment of ever-new artifacts and social practices which, at any one time, 

represent something resembling the entire collective wisdom of the entire social group throughout its 



entire cultural history. Each child who understands her conspecifics as intentional/mental beings like 

herself -- that is, each child who possesses the social-cognitive key to the historically constituted 

cognitive products of her social group -- can now participate in the collectivity known as human 

cognition, and so say (following Isaac Newton) that she sees as far as she does because she "stands on 

the shoulders of giants."  

 Most important to this process, human children use their cultural learning skills to acquire 

linguistic and other communicative symbols. Linguistic symbols are especially important symbolic 

artifacts for developing children because they embody the ways that previous generations of human 

beings in a social group have found it useful to categorize and construe the world for purposes of 

interpersonal communication. For example, in different communicative situations one and the same 

object may be construed as a dog, an animal, a pet, or a pest; one and the same event may be 

construed as running, moving, fleeing, or surviving; one and the same place may be construed as the 

coast, the shore, the beach, or the sand -- all depending on the communicative goals of the speaker. 

As the child masters the linguistic symbols of her culture she thereby acquires the ability to adopt 

multiple perspectives simultaneously on one and the same perceptual situation. As perspectivally 

based cognitive representations, then, linguistic symbols are based not on the recording of direct 

sensory or motor experiences, as are the cognitive representations of other animal species and human 

infants, but rather on the ways in which individuals choose to construe things out of a number of 

other ways they might have construed them, as embodied in the other available linguistic symbols 

that they might have chosen, but did not. Linguistic symbols thus free human cognition from the 

immediate perceptual situation not simply by enabling reference to things outside this situation 

("displacement"; Hockett, 1960), but rather by enabling multiple simultaneous representations of each 

and every, indeed all possible, perceptual situations.  

 Later, as children become more skillful with their native language, additional possibilities for 

construing things in different ways open up. For example, natural languages contain cognitive 

resources for partitioning the world into such things as events and their participants-who may play 

many and various roles in these events-and for forming abstract categories of event and participant 

types. Moreover, natural languages also contain cognitive resources for construing whole events or 

situations in terms of one another, that is, for creating the various kinds of analogies and metaphors 

that are so important in adult cognition-such as seeing the atom as a solar system, love as a journey, 

or anger as heat (Lakoff, 1987; Gentner and Markman, 1997; see Chapter 5). Also, children's growing 

skills of linguistic communication enable them to participate in complex discourse interactions in 

which the explicitly symbolized perspectives of interactants clash and so must be negotiated and 

resolved. These kinds of interactions may lead children to begin to construct something like a theory 



of mind of their communicative partners, and, in some special cases of pedagogical discourse, to 

internalize adult instructions and so begin to self-regulate and to reflect on their own thinking-perhaps 

leading to some types of metacognition and representational redescription (Karmiloff-Smith, 1992). 

The internalization of discourse interactions containing multiple, conflicting perspectives may even 

be identified with certain types of uniquely human, dialogical thinking processes (Vygotsky, 1978).  

 My specific hypothesis is that human cognition has the species-unique qualities it does 

because:  

 Phylogenetically: modern human beings evolved the ability to "identify" with conspecifics, 

which led to an understanding of them as intentional and mental beings like the self.  

 Historically: this enabled new forms of cultural learning and sociogenesis, which led to cultural 

artifacts and behavioral traditions that accumulate modifications over historical time.  

 Ontogenetically: human children grow up in the midst of these socially and historically 

constituted artifacts and traditions, which enables them to (a) benefit from the accumulated 

knowledge and skills of their social groups; (b) acquire and use perspectivally based 

cognitive representations in the form of linguistic symbols (and analogies and metaphors 

constructed from these symbols); and (c) internalize certain types of discourse interactions 

into skills of metacognition, representational redescription, and dialogic thinking.  

 Unfortunately, in today's intellectual climate my argument may be taken by some theorists to 

be an essentially genetic one: the social-cognitive adaptation characteristic of modem humans is a 

kind of "magic bullet" that differentiates human beings from other primate species. But this is an 

erroneous view that basically ignores all of the social-cultural work that must be done by individuals 

and groups of individuals, in both historical and ontogenetic time, to create uniquely human cognitive 

skills and products. From an historical perspective, a quarter of a million years is a very long time 

during which much may be accomplished culturally, and anyone who has spent time with young 

children knows how many learning experiences may take place within the course of several years -- 

or even several days or several hours – of continuous, active engagement with the environment. Any 

serious inquiry into human cognition, therefore, must include some account of these historical and 

ontogenetic processes, which are enabled but not in any way determined by human beings' biological 

adaptation for a special form of social Cognition. And it is worth noting in this context that taking 

these processes seriously enables us to explain not only the universal features of uniquely human 

cognition -- such as the creation and use of material, symbolic, and institutional artifacts with 

accumulated histories -- but also the particularities of particular cultures, each of which has developed 

for itself via these same historical and ontogenetic processes a variety of culturally unique cognitive 

skills and products during the past several dozen millennia of human history. 


