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Evolutionary and Developmental 

Aspects of Intersubjectivity
Peter Gärdenfors
1. Intersubjectivity
Humans have a unique capacity to share and understand others’ mental states. The mental states involve not only beliefs, but all forms of consciousness such as emotions, desires, attentional foci and intentions. Representing the mental states of others will here be called intersubjectivity (Stern, 1985). In the philosophical and psychological debate, the capacity is commonly known as having a “theory of mind” (Premack and Woodruff, 1978). I want to avoid that term since it often presumes that one can understand the beliefs of others, something which, on my account, is but one aspect of intersubjectivity.

In this chapter, I shall compare phylogenetic and ontogenetic aspects of intersubjectivity. For this purpose, intersubjectivity will be decomposed into five capacities. In Gärdenfors (2001, 2003), I discussed four:  representing the emotions of others (empathy), representing the attention of others, representing the intentions of others and representing the beliefs and knowledge of others (theory of mind). To these I now want to add one more: representing the desires of others. From the analysis of these five factors it will be clear that humans exhibit more intersubjectivity than other animals. In particular, we have a well-developed competence for representing the beliefs of others, but we also excel at forming joint intentions (Tomasello et al, 2005). 

By studying the development of human children, we have learnt a great deal about when and how the different forms of intersubjectivity emerge. Similarly, from studies of other animal species, in particular primates, a rough picture of the phylogeny of intersubjectivity can be drawn. In this chapter, I shall, in addition to the ontogenetic and phylogenetic themes, speculate about the evolution of the uniquely human forms of intersubjectivity, more precisely about what have been the evolutionary forces that have generated the advanced levels in humans. 

2. Sensations, perceptions and imaginations
Intersubjectivity is a form of consciousness – the awareness of the consciousness of others. Before discussing the different forms of intersubjectivity, I shall introduce some conceptual tools for studying subjectivity, the most immediate form of consciousness, in different ways. I shall divide the different ways that animals (and humans) represent the world around them and its possibilities into:

(1) Sensations that are the immediate sensory impressions.

(2) Perceptions that are interpreted sensory impressions. Perceptions form one category of representations.

(3) Imaginations (or images) that are not directly governed by sensory impressions. I will also call them detached representations.

On the first level, consciousness contains sensations. Our subjective world of experiences is full of such experiences: tastes, smells, colours, itches, pains, sensations of cold, sounds, etc (what philosophers of mind call qualia). They provide an awareness of the world. Humphrey (1993) argues that the biological role of sensations is to tell about what is happening right now to the organism.

The sensations often involve an (unconscious) evaluation of whether what is happening is good or bad. This is sometimes referred to as “raw feels.” They facilitate a decision about what should be done and thus prepare the organism to act. These decision processes do not by any means have to be conscious. Sensations are often closely aligned with basic choice of action – eat, fight, flee or mate.

But an organism that can not only find out what is happening to its own body but also receives signals about what is going on out there in the world has better opportunities to foresee the future and thus survive in an inhospitable world. This is the role of the perceptions. First and foremost, perceptions provide information about the spatial structure of the world and what objects are in it.

The brain is full of mechanisms that contribute new information. In particular, there are many well-studied examples of the visual process. When we see an object, we sense that it has contours, for example. But if we examine the influx of light that hits the retina, we find nothing that corresponds to such contours – they are part of the information that the visual process constructs.

Phenomena of this kind are very common and well known from psychophysics. They show that we have a plethora of mechanisms that complement the signals provided by our senses. These mechanisms create the representations with which thinking works, since what we experience is not only that which is presented by our sensory receptors but also that which is recreated, that is, represented.  The filled-in sensations are what I call perceptions.

It is clear that our senses don’t give us information about everything that exists in the world. The evolutionary point is that the richer representations help us predict what the world will look like. They create the future in advance. The weaker the sensations, the more important it is for the brain to create its own perceptions. In fact, we are so dependent on perceptions that if someone prevents us from having sensations, we soon begin to hallucinate. Sjölander (1984), pp. 43-57, writes that perceptions can be seen as controlled hallucinations — the content comes from within, but is guided by sensations. Dreams are in a like category, where sensations are similarly turned off. Dreams do not have to be connected to sensations, and hence they become less controlled.

It does not matter much if the information that is added in perceptions has no direct counterpart in the surrounding world as long as the perceptions produce the right results, that is, lead to appropriate actions. In particular, the perceptions become more efficient by exploiting “hidden variables.” For example, when an organism observes a moving object, its sensations consist only of the positions of the object, while the forces that influence the movement of the object are not sensed. However, if the organism has been able to extract “force” as a hidden variable and relates this to the sensations via something like Newton’s second law, then the system would be able to make more efficient and general, if not more accurate, predictions.

It can be argued that much of our reasoning about causes depends on this kind of additions (Gärdenfors, 2003). Interestingly enough, there is a marked difference between humans and other animals in their capacities for causal reasoning. It seems that humans are considerably more skilled at perceiving physical causality. In particular, recent experiments indicate that monkeys and apes have great difficulties understanding the causes of physical events and of mental events (see e.g. Povinelli 2000). Tomasello (1999, p. 19) provides the following explanation for why primates cannot understand causal mechanisms and intentionality in others: “It is just that they do not view the world in terms of intermediate and often hidden “forces,” the underlying causes and intentional/mental states, that are so important in human thinking.”

In contrast, even very small human children show strong signs of interpreting the world with the aid of hidden forces and other causal variables. Gopnik (1998, p. 104) claims that “other animals primarily understand causality in terms of the effects of their own actions on the world. In contrast, human beings combine that understanding with a view that equates the causal power of their own actions and those of objects independent of them.”

My interpretation of this crucial difference between humans and other primates is that the perceptions we use to understand the physical world are much better at using hidden variables to make predictions about the future. The causes are not part of our sensations, but our perceptions fill them in. In this way we perceive the causes. These causal fillings produce in humans’ inner worlds a much more fully formed toolbox for reasoning about the future than exists in other apes. 

Apart from physical forces, the perceptions sometimes also involve mental “forces” – the emotions, beliefs, desires and intentions – that govern the behaviour of others. The perception of these forces forms the basis for intersubjectivity and they will be the focus of this chapter.

There is nothing that requires that there is any feedback from the senses to make the filling-in mechanisms start working. Actually, it is only an extra step for the evolutionary process to let the mechanisms work without any signals being sent to the body at all. This is what happens when the organism creates for itself an image of what will happen if a certain action is undertaken. Animals’ brains, especially humans’, utilize imaginations of this kind – representations of things that we can move around in our heads before trying to move the things in reality.

The founding father of psychology William James writes: “The commonly received idea [about imagination] is that it is only a milder degree of the same process which took place when the thing now imagined was sensibly perceived” (1890, p. 68). Although James did not have much evidence for this position, there is now quite strong support from brain research that the same mechanisms are involved in controlling the body as in imagining controlling it. The so-called motor imagining ability has been investigated thoroughly by Jeannerod (1994, 2006) and others. It turns out that the same parts of the motor cortex are involved when an action is carried out as when one only imagines the action.

Even simple organisms have sensations – sensory impressions that report what is happening with the body. More advanced animals have perceptions that consist of interpretations of sensations. In particular, perceptions can provide knowledge about what is going on in the animal’s immediate surroundings. It is probably only mammals and birds that have imaginations – in their inner world they can direct their thinking towards something that is not immediately present in the surrounding environment. I submit that this is the evolutionary order in which the different functions appear. 

3. The inner world
Perceptions and imagination are two types of representations that the brain avails itself of. I call perceptions cued representation that stands for something that is present in the surrounding situation (Gärdenfors, 1996, 2003). Imaginations, on the other hand, are here called detached representation: something the individual can utilize regardless of whether what it represents is present or not. A detached representation can even stand for something that does not exist at all. For example, our imaginative worlds are full of centaurs, unicorns, elves and trolls – about which we easily communicate although they do not truly correspond to any sensory impressions we have received.

Being able to use an imagination requires that one can suppress the sensations one has for the moment; otherwise they will come into conflict with the representation. Glenberg (1997) says that imaginations put reality in quarantine. That places new demands on mental capacities. The suppression of information coming in from reality is probably managed by the frontal lobe of the brain, which is the part that is in charge of planning and fantasizing and the so-called “executive functions” of self-control (Hughes, Russell and Robbins, 1994). 

Glenberg (1997) presents a theory of how memory works in which he distinguishes between “automatic” and “effortful” memory. The automatic memory is the one that is used to fill in sensations so that they become perceptions. When I recognise a person in a crowd it is because I blend what I see of the person with my memories. Sometimes there is a mistake – I overlay my memory of one person on top of the sensory impression I receive of another person. 

The effortful memory is the one we use when we create images. Images do not appear from nowhere – they build on our previous experiences. What we usually call remembering is only a special kind of image that we think corresponds to something that has actually happened. But memory is also used in fantasies: you cannot imagine a centaur (if you have not seen a picture of one) without memories of horses and people. But images must not be confused with perceptions (except when we pretend (Leslie 1987)). An effort is required to ignore sensations. That is why we often close our eyes or look up at the ceiling when we want to remember something or when we fantasize. This effort can be investigated since, for example, it is more difficult to carry out some action at the same time as we are remembering or imagining.

The collection of perceptions and imaginations I call the inner world of an organism (Gärdenfors, 1996). The existence of an inner world has clear evolutionary advantages as was pointed out already by Craik (1943, p. 61):

“If the organism carries a "small-scale model" of external reality and of its own possible actions within its head, it is able to try out various alternatives, conclude which are the best of them, react to future situations before they arise, utilize the knowledge of past events in dealing with the present and future, and in every way to react on a much fuller, safer and more competent manner to the emergencies which face it.” 

Under the heading of the ”inner environment” this kind of “small-scale model” has been discussed by Dennett (1978). Such an environment is necessary for representing objects (like food and predators), places (where food or shelter can be found), actions (and their consequences), etc, even when these things are not perceptually present. The evolution of such a representational power will clearly increase the fitness of the animal.  

It seems that many animal species have inner worlds. For example, the searching behaviour of rats is best explained if it is assumed that they have some form of “spatial maps” in their heads. Evidence for this, based on their abilities to find optimal paths in mazes, was collected by Tolman already in the 1930's (Tolman, 1948). However, his results were swept under the carpet for many years since they were clear anomalies for the behaviourist paradigm. It should be noted I am not assuming that the animal is aware of its inner world, nor of the processes utilizing this construct.

One of the main evolutionary advantages of an inner world is that it frees an animal that is seeking a solution to a problem from dangerous trial-and-error behaviour. Jeannerod (1994) says that “actions are driven by an internally represented goal rather than directly by the external world.” By exploiting its inner world, the animal can simulate a number of different actions in order to “see” their consequences and evaluate them (also compare Grush (1998, 2004), Barsalou (1999), Hesslow (2002), Gärdenfors (2003)). After these simulations, it can choose the most appropriate action to perform in the outer environment.

4. Components of intersubjectivity
A necessary prerequisite for an animal (or a human) to entertain any form of intersubjectivity is that it has an inner world. The crucial issue is whether an individual has any representation of other individuals’ inner worlds. 

The question of whether an animal or a child exhibits intersubjectivity does not have a simple yes or no answer. I will distinguish between five components of intersubjectivity in order to understand the cognitive capacities of animals and children at different ages.

(1) Representing the emotions of others. At this level one can, for example, understand that someone else is in pain. This is what is usually meant by empathy. Even though one can understand others’ emotions, it does not imply that one understands what they believe or want.

(2) Representing the desires of others. This capacity involves understanding, for example, that others don’t like the same things as you do.

(3) Representing the attention of others. This means that one can understand, for example, what someone else is looking at. However, this ability does not presuppose any conception of other parts of their inner world.

(4) Representing the intentions of others. This capacity involves, above all, being able to understand the objective that may lie behind another individual’s behaviour.

(5) Representing the beliefs and knowledge of others. This means, among other things, that one can understand that others don’t know the same things as you do.

I have not found any other researcher who grades in this way what is involved in intersubjectivity. Tomasello (1999, p. 179) distinguishes between three levels of a child’s development: seeing others as agents; seeing others as intentional agents; and seeing others as mental agents. His second and third levels correspond roughly to my capacities 4 and 5. Proust (1998) presents a longer list of capacities that are part of intersubjectivity, but she does not sort them into stages or discuss how they are related. 

Baron-Cohen (1994) proposes that “mindreading” has four components: an intentionality detector (ID); an eye direction detector (EDD); a shared attention mechanism (SAM); and a theory of mind mechanism (ToMM). His ID does not primarily involve representing the intention of others, but it is used to detect whether something moves intentionally (cf. Premack, 1996) which is what Tomasello et al. (2005) call acting animately (see below). This component is thus much weaker than my (4). The EDD is a mechanism for following the gaze of others, but does not directly involve representing what others attend to, albeit an EDD is necessary for my (3). The SAM corresponds to what I will call joint attention below, which is a development of my (3). However, the final component ToMM seems to map quite well onto my (5). In sum, there are partial overlaps between Baron-Cohen’s account and mine, but he does not include representing the emotions of others. Taken together with the other differences, my account of the different forms of intersubjectivity is arguably more complete than his.1 

Wellman and Liu (2004) write about a “scaling of theory-of-mind tasks” where they address the “sequence of understandings” in children’s developing intersubjectivity. They make a meta-analysis of studies of children’s understandings of different forms of intentions, emotions, desires and knowledge. There is thus a considerable overlap with the capacities presented here. They also identify a partial developmental sequence of these understandings. For example, children’s understanding of desires seem to precede their understanding of beliefs (e.g. Flavell et al, 1990).

Another account that comes close to mine is Stern’s (1985) theory of infant development where he discusses intersubjective behaviour as interaffective, interattentional, or interintentional. What is missing from his list is, most importantly, that sharing of beliefs is also a form of intersubjectivity. He defines the three categories as follows: (a) Interaffectivity consists in the infant’s matching its own “feeling state as experienced within” with the feeling state “seen ‘on’ or ‘in’ another” (1985, p. 132), and he says that still by twelve months, affective exchange is “the predominant mode and substance of communications” (p. 133). It supports the sharing and exchange of affects between sender and observer, and underlies social referencing. (b) Interattentionality means that the infant has “some sense that” persons, including the infant itself, can have individual, different, attentional foci, which can be “brought into alignment and shared” (p. 130). It concerns the exchange of attentions and it can result in mutual interaction (c) Interintentionality “impl[ies] that the infant attributes an internal, mental state” to the adult, namely, “comprehension of the infant’s intention and the capacity to intend to satisfy that intention” (p. 131). It prepares for the sharing of intentions, which depends on having states of the mind of different orders that are nested. Brinck (2006) notices that Stern uses mentalistic terms in his definitions and she presents a redefinition of the capacities that does not use such terms. 

In order to determine whether an animal (or a child) exhibits a certain form of intersubjectivity, the crucial issue is whether an individual has any representation of other individuals’ inner worlds. In the discussions of the intersubjectivity of various apes (for it is mostly about them), ethologists and animal psychologists apply a form of Occam’s razor. This means that, for a given cognitive capacity, an animal is not assumed to have it, unless the general behaviour of the animal cannot be explained adequately without presuming the capacity. As regards the existence of intersubjectivity, Occam’s razor becomes the question of whether their behaviour can be explained solely from the assumption that the animals have an inner world, without assuming that they have some conception of others’ inner worlds. Unfortunately, the experiments in this research field have led to a tangle of interpretations from which it is difficult to draw any unambiguous conclusions.

5. Representing emotions
Since we have so much biological history in common with the monkeys and apes, their emotional expressions are obvious to us and it is easy for us to feel sympathy for them. This makes it very difficult to understand how Descartes could claim that animals are just automata; sophisticated automata, admittedly, but with no emotions or moral status. Darwin’s theory of evolution, however, changed the status of animals: according to him, animals are basically of the same essence as humans and there is no longer any question that many species, including all mammals and birds, have rich forms of consciousness.

Before Darwin, philosophers regarded it as a category mistake to talk of animals’ emotions – it was like saying that a clock is happy or in pain. After Darwin, however, it became a possible field of scientific inquiry, Darwin himself leading the way with his studies of the emotional expressions of apes. In the apes, emotions are often signalled by highly distinct bodily expressions, above all in the face, but also by emitting sounds. Many of these involuntary reactions are still found in humans – it is hard to suppress a cry of surprise or a laugh.

The ability to represent the emotions of others is often called empathy. The evolutionary explanation seems to be that the empathy leads to greater solidarity within the group. This reduces the risk of violent conflicts in which individuals thoughtlessly injure one another. The resulting solidarity increases the chances of survival for the individuals in the group.

Bodily expressions of emotions have a communicative purpose. The expressions are most obvious among social animals. Preston and de Waal (2002) have argued that as a mechanism involving the linkage of perception and action, a basic form of empathy is available to most, if not all mammal species. Defining empathy as “any process where the attended perception of the object’s state generates a state in the subject that is more applicable to the object’s state or situation than to the subject’s own prior state or situation” (ibid., p. 4), they see a clear evolutionary motivation for its emergence in the ability to recognize and understand the behaviour of con-specifics. It is characteristic that facial signals, such as the “play-face” expressions of chimpanzees and gorillas (a likely evolutionary precursor to the human smile) carry emotional rather than referential meaning.

As a more advanced understanding of the other’s thoughts evolves, the bodily expressions of emotions become less important as signals. Deacon (1997) goes so far as to claim that the evolution of language may have blocked the communicative function of the emotions, since the linguistic message competes with that expressed by the body.

There are several experimental paradigms for studying the empathy of animals. An experiment with rhesus monkeys from Masserman et al (1964) is typical. In the experiment, a monkey was trained to choose between two chains: one that delivered large amounts of food and one that delivered half as much. The conditions were then altered so that pulling the chain the gives the larger reward caused another monkey in sight of the first to receive and electric shock. After the subjects saw the shock of the conspecific, a large majority preferred the chain that did not give the other ape a shock, even though it resulted in considerably less reward. Of the remaining monkeys, one stopped pulling the chains altogether for 5 days and another for 12 days after witnessing the shock of the other monkey. These monkeys were starving themselves to prevent the shock to the conspecific, which is a clear indication that they understand the emotions of others.

In many species one also finds examples of shared emotions that involve combined experiences of the form “I feel that you feel” and “you feel that I feel”. The clearest example is perhaps collective panic, where I am afraid because you are afraid and you are afraid because I am afraid. There are also cases of contagious emotions, like when everybody starts laughing just because everybody else is laughing. Shared emotions are obviously useful a useful basis for collaborative actions, but they are not sufficient for intentional cooperation (see Section 11). An even more advanced form would be joint emotions based on even higher order emotions such as “I feel that you feel that I feel”, etc. This form presumably occurs among humans, but I know of no evidence from other species.

There is a more advanced form of representing the emotions of others that Preston and de Waal (2002, p. 18) call cognitive empathy.2 This requires a differentiation between subject and object where “the subject is thought to use perspective-taking processes to imagine or project into the place of the object.” To be able to feel empathy, you have to be able to distinguish your own feelings from those of others. Cognitive empathy develops later in children, at about the same time they learn to represent the belief and knowledge of others.

Research concerning cognitive empathy in apes has focused on their consolation behaviour, which is well attested in apes (de Waal and Aureli 1997), but has not been found in monkeys or any other mammal species. Consolation is cognitively more complex than simple empathy since the consoling individual not only feels that somebody else experiences a negative emotion, but also intends to help relieve this, implying an ability to imagine the more positive emotional state in the other individual.

Presumably empathy functions as follows: the sensory impressions that the other’s bodily expressions arouse in me provoke a corresponding emotion in me as well. One can then, of course, envisage a more advanced stage at which one also creates an idea of the other’s feelings. But the capacity for cognitive empathy is an independent stage that means a further step in the expansion of the inner world.

Not all people are good at empathy. One of the central criteria of a psychopath is that he (or, in rare cases, she) finds it difficult to feel empathy. Psychopaths do not have the normal blockage against hurting or tormenting other people. Nor can they understand the difference between the rules of behaviour that exist for conventional reasons and those which are intended to prevent us from harming other people.

6. Representing desires
Emotions concern the inner state of an individual, without reference to an external object. A desire is a positive attitude towards some external object or event. Understanding that somebody has a desire for something therefore involves more than understanding emotions. 

Representing the desires of somebody else involves understanding that the other may not like the same things as you do. A typical test of this capacity (Wellman and Liu 2004) involves a toy character and pictures of a carrot and a cookie. The child is first asked whether he or she would like the carrot of the cookie best. If the child answers cookie, then he or she is told that the toy character really likes the carrot best (or vice versa if the child chooses the carrot). Then the child is told that the toy character can only choose one snack and is asked which snack the character would choose. Similar tasks have been performed by e.g. Flavell et al (1990). The results suggest that 3-year-olds can understand that others have different desires than they have themselves. As we shall see below, this occurs earlier in children’s development than understanding the beliefs of others.

For another type of example, note that an act of teasing involves understanding that the human or animal that is being teased does not like the activity and desires that it stops. Children begin teasing already during their first year (Reddy, 1991) and in the animal world one finds teasing among mammals and birds, for example crows harassing birds of prey (Bekoff and Byers, 1998). This means that representing desires occurs at a fairly early stage of the ontogenetic or phylogenetic development of intersubjectivity.

It should be noted that understanding the desires of others does not require them to represent the belief of the others. Thus thinking that “A wants X” does not require thinking that “A believes that X is most desirable”. Thus desires need not be “value beliefs” as they are called by Flavell et al. (1990). Similarly, ascribing a desire to somebody does not entail that one ascribes an intention. Thus, thinking “A wants X” does not require that one thinks “A intends to choose X.” 

7. Representing attention
Humans are very good at following the direction of other people’s gazes (Emery 2000). Even very young children have the ability to understand where other people are directing their attention. In an experiment, mothers were asked to sit opposite their infants and look in different directions (sometimes the mother did this while turning her head, sometimes not) and then the observers followed where the children aimed their gaze. At the age of just six months a child can follow its mother’s gaze if she turns her head at the same time, and at the age of twelve months it can manage this even if she just moves her pupils. Such young children, however, can only follow their mother’s gaze if it falls within their own field of vision. It is not until the age of eighteen months that that they can turn to find a point behind them that the mother is looking at. This task is more difficult since it requires that the child can understand that space also continues beyond their field of vision. This ability calls for a detached representation of space in the inner world.

Chimpanzees are also good at understanding where others are looking. Povinelli and Eddy (1996) tested putting a human opposite a chimpanzee with a transparent screen between them. The apes had no trouble in looking at the spot to which the experimenter was directing his gaze, even if it was behind the chimpanzee. In a variant of the experiment, a screen with an opaque lower half was set up between the human and the chimpanzee. When the experimenter now looked at a point on the opaque part of the screen, the ape would lean forward to try to see what was on the other side. This shows that it is not just the direction of the gaze that the apes follow, but also that they understand that the gaze is directed towards a certain point in the surroundings. Apart from chimpanzees, the capacity to follow gazes is well attested for several species of primates, for dogs and for goats (Kaminski et al, 2005). In brief, apes and other animals see that others see the object. This is called second-order attention: I notice that you notice. 

A more advanced form of behaviour is making someone else notice an object. Gómez (1994) tells of a young gorilla at the Madrid zoo that wanted to open a door in a cage that was closed by means of a catch at the top. The gorilla’s first strategy was to use the person in the cage as an object: the gorilla nudged the person towards the door and then tried to climb up on him to reach the catch. At the age of eighteen months, however, the gorilla began to use a different strategy: she took the man by the hand, led him to the door while alternating her gaze between the man’s eyes and the catch. The gorilla wants to succeed in getting the man’s attention focused on the catch as well. The gorilla’s behaviour was intentionally planned, but it does not presuppose that she has any theory of the human mind. It is sufficient that she has learned that there is a link between a person’s attention being directed towards a locked door and the actions that humans usually perform when they encounter locked doors.

When two individuals become aware that the other is attending to the same object, what results is shared attention. Such second-order attention is well testified among great apes (Hare et al, 2000). This comes a good deal towards the construction of a “consensual reality” that can be communicated about, but does not quite reach it (cf. Brinck 2004). To make a given object X fully intersubjective between you and me, I would need not only to “see that you see X”, (second-order attention, see Fig. 12.1), but also “to see that you see that I see X” (third-order attention, see Fig. 12.2) and vice versa – which is what it means to engage in joint attention (see e.g. Zlatev, Persson and Gärdenfors, 2005). Joint attention appears to be beyond the capacities of apes (Tomasello, 1999).


Fig. 12.1 Shared attention: Second-order attention: “I see that you see X” (and vice versa).  (From Zlatev, Persson and Gärdenfors, 2005).

Fig. 12.2 Joint attention: Third-order attention: “I see that you see that I see X” (and vice versa). (From Zlatev, Persson and Gärdenfors, 2005).
To understand another individual’s attention, one need only understand what he or she is looking at, not how he or she imagines the world. A further step towards having an idea of others’ minds consists in being able to put oneself in their position to see how they see the world. This can be described as detaching oneself from one’s own perspective. Young children are incapable of this, as many experiments have shown. A classical example is Piaget’s “three mountain test” (Piaget and Inhelder, 1956). In this experiment one puts three “mountains”, one of them much bigger than the other two, in a triangle on a table. The child who is to be tested sits in front of the small mountains and can see the big one behind them. A doll is placed on the other side of the table with its face towards the big mountain. The child is asked to draw what the doll can see from its side of the table. A child at the “pre-operational level” (Piaget’s term) draws the scene from his own perspective, regardless of where the doll is sitting. However, a child at the “concrete operational level” (roughly from the age of seven), can imagine how the doll sees the mountains and draws the scene from the right perspective. When the child has reached this stage, then, it can imagine the world from different angles, regardless of the perceptions it has at a particular moment. Later experiments have shown that young children are better at imagining what others see in a certain situation if they themselves have previously been in that situation.

8. Representing intentions
Humans have a powerful inclination to look for causes in the world. Kant calls this disposition one of our basic categories, that is, a pattern of thought which we cannot abandon. There are good evolutionary reasons why we have to look for causes, since they help us understand why the world is the way it is. By reasoning about causes and effects, we become better at predicting the future.

The ability to distinguish phenomena caused by other agents (animals or humans) is fundamental for being able to understand intentionality in other individuals’ behaviour. When we see that something is caused by an agent, our cognitive system presumes that there is some purpose for the act, in other words, that it is intentional. Humans thus find it very easy to create a representation of the objective of an action – we see other people’s behaviour as being goal-directed. This is probably yet another of our fundamental categories. Mostly, of course, it is true that other people’s actions are intentional, but it happens that people do things unintentionally.

Tomasello et al (2005) distinguish between three levels of representing intentions:

(a) Acting animately: The observer understands that an actor generates its movements autonomously. Premack (1996) has shown that even very young children are able to distinguish between effects caused by “natural” (physical) forces and those caused by “arbitrary” forces. The latter comprise movements and events caused by animals and humans. Premack presumes that different nervous systems in the brain are involved when we recognize the two types of causality. 

(b) Pursuing goals: The observer understands that the actor behaves with persistence towards the goal. In the context of the present chapter, this meaning of representing intentions will be in focus. For example, in an experiment by Gergely et al (1995), infants were habituated to a large dot “jumping” over an obstacle and approaching a small dot. Then when the obstacle was taken away, nine months old children (but not six months old) looked more at the same jumping motion, even though its movement was the same, but they did not look more to the dot going directly to the small dot, even though this was a new motion. The argument is that they saw the large dot move in the same goal-directed way towards the small dot.

(c) Choosing plans: The observer understands that the actor considers and chooses between action plans to reach the goal. In an experiment, Gergely et al. (2002) showed 14-month-old children an adult touching the top of a box with its head to turn on a light. For half of the infants, the adult was shivering and holding a blanket around his shoulders so his hands were occupied. For the other half, the adult’s hands were free during the action. Then when it was the children’s turn, those who saw the demonstration with the hands free bent over and touched the box with their heads more often than the infants who saw the demonstration with the hands occupied. It seems that the children assumed that if the adult’s hands were free and he still chose to use his head, he turned on the light with his head for some reason. In contrast, if the adult’s hands were occupied, then the use of the head was interpreted as a convenient solution and in this case they could choose a simpler way of turning on the light.

It is important to notice that, even though one can interpret someone else’s behaviour as goal-directed, this does not necessarily mean that one has any conception of the other’s beliefs and knowledge. It is sufficient that one creates for oneself a representation of the goal of the action. The ability to understand intentions thus requires a less advanced inner world than the ability to represent the beliefs of others. When one understands that someone else has intentions, one sees that individual as an agent, but when one has an understanding of the other’s beliefs and knowledge one sees that individual as a subject.

When it comes to the question of whether apes have any theory of intentionality, opinions are divided. Premack and Woodruff (1978) had noted that Sarah, one of their chimpanzees, was fond of watching commercials on television, which led to the thought that she understood something of the desires and objectives of the actors. In an experiment they let her watch video films in which a person had to solve various types of problem, such as getting out of a locked cage. The film was stopped in the problematic situation and Sarah had to choose between two pictures, one of them showing a solution to the problem, for example, a key, and the other showing something that provided no solution to the problem. She always chose the right picture. Premack and Woodruff interpreted her success at this task as indicating that she understood the objectives of the human in the filmed situation. Other scientists have criticized these experiments, however, and it is conceivable that Sarah merely made the right associations between the pictures and the problematic situations without having any grasp of the human’s objectives. 

Tomasello et al (2005) discuss the extent to which infants and apes can represent the intentions of others. One type of experiment involves an adult either holding out a toy in a teasing fashion or holding out the toy out but dropping it (seemingly) accidentally. The result was that nine months old infants, but not six months old, showed more impatience when the adult was teasing them than when he was simply dropping the toy, indicating that the infant could understand the difference in intention.

A similar experiment was tested on chimpanzees where a human began giving food to an ape through a hole in a transparent wall, sometimes refusing to give it to the ape and sometimes attempting to give it to the ape but failing. The chimpanzees gestured more and left the area earlier when the human was unwilling than when he was unable. In the latter case they tended to wait patiently throughout the unsuccessful attempts. The interpretation of the results is that the chimpanzees understood the behaviour of the human who “failed” as an intention to give them food.

This experiment has been interpreted as indicating that chimpanzees have some representation of the intentions of others. A limitation is that the experiment only concerns a basic test of whether an action is intentional or not and it does not show that the apes represent the contents of a specific intention. In my opinion, we have not yet found an adequate methodology for testing whether apes can understand the intentions of others, so we will have to wait for the development of new experimental paradigms before this can be decided.

Tomasello et al (2005) strongly emphasize the role of sharing intentions. They write that “the crucial difference between human cognition and that of other species is the ability to participate with others in collaborative activities with shared goals and intentions: shared intentionality” (2005, p. 675). At around nine to twelve months of age, infants begin to understand other individuals as intentional and then they can begin to interact with them in activities with shared goals. For example, an adult and an infant can create a shared goal to build a tower of blocks together. 

An even stronger form of intersubjectivity is to achieve joint intention. This involves that a child can understand the plans of somebody else and coordinate its own intention with the goals of the other. This involves that “I intend that you intend” and that “you intend that I intend” and that both are aware of these second-order intentions. When one can coordinate roles in working towards a goal, then joint intention is achieved. For example, in building the tower of blocks the child may understand that the adult holds the tower steady while the child places new blocks. In human children, joint intentions seem to develop between twelve and fifteen months of age.

9. Representing beliefs and knowledge
The most advanced test of the intersubjectivity of animals is to find out whether they understand what others believe or know. Unfortunately, this is not easy to determine. A field observation of baboons in Ethiopia is interesting as an example (Fig. 12.3). An adult female spent twenty minutes slowly moving a few metres to a position behind a stone half a metre high. Behind this stone there was a younger male from the group whom she began to groom. This behaviour would not have been tolerated by the dominant male, if he had been able to see it. From his position, he could just see the head and back of the female, not the younger male and the fact that she was grooming him.
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Fig. 12.3 The female baboon represents the attention of the alpha male, but does she represent what he believes? (From Gärdenfors, 2003).
The factor that makes it possible to interpret the female’s behaviour as a desire to deceive the leader is her careful movement. It can be described as showing that she did not want the leader to know that there was another baboon behind the stone. This interpretation would ascribe a representation of the other’s beliefs to the female baboon, which is a strong assumption. A weaker interpretation would be that she did not want the leader to notice that there was another baboon behind the stone. This interpretation presupposes only that she can represent someone else’s attention. But she must also have understood that the stone was blocking the leader’s vision. We will never know what went on in the female’s head in this situation.

Tomasello and Call (2006) review the experimental evidence concerning whether chimpanzees know what others have seen. The most interesting results come from a series of experiments by Hare et al. (2000, 2001) where a subordinate and a dominant ape were placed into rooms on opposite sides of a third room. Each of them could see food placed in the open or behind barriers in the middle room. The problem for the subordinate is that the dominant will take all food she can see. Sometimes the subordinate could see one piece of food on the subordinate’s side of a barrier that the dominant could not see. It was found that the subordinate went for the food that only they could see much more often than the food they could both see. 

In another experiment the door to the dominant’s room was sometimes open and sometimes closed so that she could not see when the food was hidden. In this case the subordinate more frequently went for the food the dominant had not seen hidden. Furthermore, in a condition where the dominant first saw the food hidden and the food was then transferred to the other barrier when the dominant’s door was closed, the subordinate exploited this situation and went more often for the place where the food was now, but where the dominant did not know it was. Tomasello and Call (2006, p. 375) say that “this indicates that they know not only what others can and cannot see at the moments, but also what others have seen in the immediate past.” This phenomenon can be phrased as “seeing is knowing” and it entails that the chimpanzees have some limited representation of the beliefs and knowledge of others.

It is easier to test whether young children can understand that “seeing is knowing”, since one can communicate with them through language from a fairly early age. In one experiment, children aged between three and five were asked whether another person knew what was in a box. Some of the people had looked inside the box while the others had not. In the same way, some of the children were allowed to see what was in the box while the others were not. None of the children had any problem saying whether a particular person had looked in the box or not. But when the question concerned whether the person knew what was in the box, the three-year-olds consistently replied that the person knew if they themselves had seen what was in the box, and that the person did not know if they had not seen what was in the box. Whether the person had looked or not made no difference. The four- and five-year-olds, on the other hand, were able to connect “seeing” with “knowing”. This is one of several experiments, which suggest that a representation of others’ knowledge develops in humans at the age of about four.

Another type of tests of children’s understanding of other people’s beliefs concern whether they can understand that someone else has a false belief about what the world is like (see e.g. Perner et al, 1987, Gopnik and Astington, 1988, Mitchell, 1997). The best known of these experiments was about an oblong Smarties tube. The test was carried out on children aged between three and five. The children are first shown the tube and then asked what they think is in it. All the children reply “Smarties” (or “sweets”). When the tube is opened it is found to contain a pencil. Then the tube is closed. The children are now asked what a friend, who has not yet seen what is in the tube, will say that it contains. The three-year-olds generally answer “pencil” whereas most of the older children say “Smarties”. The older children understand that the friend does not have the same knowledge as they do. They thus realize that the friend has a false belief about what is in the tube. This is a clear example that they represent the belief of others. The younger children, on the other hand, do not appear to be able to distinguish between their own beliefs and other people’s (Perner et al. 1987). In a nonverbal version of the test (Call and Tomasello, 1999), children performed as well as in the verbal form, but all apes that were tested failed the test.

In an extension of the experiment, the children were also asked what they thought was in the tube when they had first seen it. Most young children replied “pen” while the oldest ones said “Smarties”. The older ones could remember, that is, create a representation of having originally thought differently. Regardless of age, there was a strong correlation between the children who answered “pencil” when asked what the friend would say was in the tube and those who answered “pencil” about what they first thought was in the tube.

Wellman and Liu (2004) argue that children can understand other persons’ “diverse beliefs” before they can judge false beliefs. They test the understanding of diverse beliefs by presenting a child with a toy girl and a drawing with bushes and a garage on it. Then the children are told the following: “Here’s Linda. Linda wants to find her cat. Her cat might be hiding in the bushes or it might be hiding in the garage. Where do you think the cat is? In the bushes or in the garage?” This is called the own-belief question. If the child chooses the bushes it is told the following: “Well, that’s a good idea but Linda thinks her cat is in the garage.” Then the child is asked the target question: “So where will Linda look for her cat? In the bushes or in the garage?” (ibid., p. 538). Wellman and Liu found that many 3-year-olds who cannot manage the false belief test still answer the target question opposite from the own-belief question, which suggests that they understand that people have diverse beliefs that influence their actions.

Humans cannot only know that someone else know, that is have second-order knowledge, but they can also have higher orders of knowledge and belief, such as “I know that you know that I believe that there will be frost tonight.” This capacity forms the basis for joint beliefs, which is often called common knowledge. Joint beliefs open up for many new forms of collaboration. For example, in human societies many forms of cooperation are based on conventions. The important point is that conventions presume joint beliefs. For example, if two cars meet on a gravel road in Uganda, then both drivers know that this co-ordination problem has been solved by driving on the left hand side numerous times before, both know that both know this, both know that both know that both know this, etc, and they then both drive on their left without any hesitation (Lewis, 1969).

In general, joint beliefs form the basis for much of human culture. They make many new forms of cooperation possible. For example, to promise something only means that you intend to do it. On the other hand, when you commit yourself to a second person to do an action, you intend to do it, the other person wants you to do it and intends to check that you do it, and there is joint belief concerning these intentions and desires (Dunin-Kepliz and Verbrugge, 2001). Unlike promises, commitments can thus not arise unless the agents achieve joint beliefs. For similar reasons, contracts cannot be established without joint beliefs.
10. Coevolution of intersubjectivity and cooperation 

In the previous sections, five components of intersubjectivity have been presented. I consider that these capacities make up a series of layers in the cognitive development both from a phylogenetic and an ontogenetic point of view. Phylogenetically, one can detect a funnelling of species as one goes up the levels, even if the evidence in many cases is unclear and incomplete. Starting from the first level, empathy seems occur in all mammals (Preston and de Waal, 2002) and maybe in some further species. If teasing is a criterion for understanding the desires of others, we find this in mammals and birds. Understanding the attention of others in the form of gaze following has been shown in all primates that have been studied and in canines and goats. When we come to representing the intention of others, we seem to be confined to the apes. Finally, chimpanzees may have a limited understanding of “seeing is knowing” but they are far from the understanding of the belief and knowledge of others that an adult human exhibits.

From an ontogenetic perspective, children seem to represent the emotions of other before they are six months old. Again taking teasing a criterion for representing the desires of others, children seem to develop this capacity during their first year. As regards attention, they start following the gazes of others when they are about six months old, but the capacity develops over the first eighteen months. Then children learn to react to the intentions of others between when they are between nin and fourteen months old. Finally, they do not seem to understand the beliefs of others until they are about four years old, as evidenced by the false belief tasks. In brief, both the phylogenetic and the ontogenetic evidence support that the levels of intersubjectivity should be ordered in the way I have presented them here.

Giving a third perspective on intersubjectivity, I shall in this section focus on the evolution of the uniquely human forms of intersubjectivity. The key evolutionary question is what have been the selective forces that have given humans the capacity for joint attention and for representing the beliefs of others. In their “phylogenetic hypothesis,” Tomasello et al (2005) propose that “humans evolved skills and motivations for collaborating with one another in various social activities involving shared goals and joint intentions/attention.” I agree that increased collaboration is a key factor, but Tomasello et al do not present any substantial evolutionary arguments for their position (Bickerton, 2005). Saying that “some change in the ecology of Homo made it more likely that entire groups with many collaborators outcompeted other groups with fewer collaborators” (Tomasello et al, 2005, p. 687) is far from enough. 

In the discussion on intersubjectivity, or “theory of mind,” in ethology and animal psychology, the focus has been on animals’ and humans’ capacity for deception. This has also been dubbed the Machiavellian intelligence of animals (Byrne and Whiten, 1988, Whiten and Byrne, 1997). It has been suggested that one of the main reasons why hominids’ brains grew so large is that deception leads to an “arms race” in reading one another’s minds (Dennett, 1988): If the one who is deceived can read the deceiver’s intentions, he can take counter-measures; but if the one who wants to deceive understands that the victim has taken counter-measures, he can choose a more sophisticated strategy, and so on. It is argued that this escalation of deceptive strategies and counter-moves creates a long-term evolutionary pressure that makes individuals better able to interpret each other’s intentions and beliefs.

In contrast, I focus on the role of cooperation in hominid societies as a selective factor behind the evolution of human intersubjectivity. In particular, I shall discuss what were the aspects of the hominid ecology that promoted advanced forms of collaboration and consequently an understanding of the minds of others.

Apart from well-developed intersubjectivity, human cognition is also unique in its capacity to represent the future. Many animals can plan, but they plan for their current needs. In contrast, humans can imagine themselves in a different state than they are now: we can predict that we will be hungry tomorrow and save some food, and we can imagine that the winter will be cold, so we start building a shelter already in the summer. 

More specifically, Bischof (1978) and Bischof-Köhler (1985) hypothesize that animals other than humans cannot anticipate future needs or drive states (see also Gulz 1991). Gulz (1991, p. 55) calls planning for present needs immediate planning while planning for the future is called anticipatory planning. This is a special case of what has been called “mental time travelling” (Suddendorf and Corballis, 1997; Suddendorf and Busby, 2003). The crucial distinction is that for an individual to be capable of anticipatory planning it must have a detached representation of its future needs. In contrast, immediate planning only requires a cued representation of the current need. 

In general, the cognition of other animals concerns here and now, while humans are mentally both here and in the future. The squirrel or nuthatch that is gathering and storing food for the winter is not engaged in anticipatory planning because it is not planning at all. It has no detached representation of the winter, let alone its needs. The gathering behaviour is an innate complex behaviour pattern that is stereotypical without sensitivity to varying circumstances (cf. Gulz, 1991, p. 62).

Until recently, evidence as regards planning in primates and other animals suggested that they only plan for present needs and thus supported the Bischof-Köhler hypothesis. New results indicate that, under experimental conditions, great apes have a rudimentary capacity to act in order to fulfil future needs (Mulcahy and Call, 2006). They are however not known to use this capacity in the wild, which implies that anticipatory cognition plays a minor or non-existing role in the life of great apes. More studies are required to determine to what extent it can be said that the apes are on the cognitive brink of anticipatory planning.

When trying to understand the evolution of the uniquely human cognition, one must identify evolutionary forces that have only applied to the hominid line. One factor that has been surprisingly neglected is the difference in the ecology of the early hominids and the other apes (Bickerton, 2002). In brief, life on the savannah resulted in selective pressures on the hominids that lead them to change their diet from predominantly vegetarian to more protein and fat based. One can conclude that the day ranges of the early hominids must have been larger than those of extant apes. There is clear evidence that already more than two million years ago transport of the artefacts (at least the stone tools) was an important trait of the Oldowan culture (Toth, 1985) and it seems clear that there were selective advantages in transporting tools and carcasses. The hominid life on the savannah during the Oldowan era opened up for many new forms of cooperation for future goals (Plummer, 2004). Following Osvath and Gärdenfors (2005), I suggest that the Oldowan culture led to the co-evolution of transport and anticipatory planning. 

For most forms of cooperation among animals, it seems that advanced forms of intersubjectivity are not needed. If the common goal is present in the actual environ​ment, for example food to be eaten or an antagonist to be fought, the collaborators need not focus on a joint representation of it before acting – it is sufficient to share attention. If, on the other hand, the goal is distant in time or space, then a mutual detached representation of it must be produced before cooperative action can be taken. For example, building a common dwelling requires coordinated planning of how to obtain the building material and advanced collaboration in the construction. In general terms, cooperation about future goals requires that the inner spaces of the individuals be coordinated. The upshot is that cooperative anticipatory planning generates a demand for a sharing of minds. 

Boesch and Boesch (1989, 2000) make a distinction between four kinds of co-operation based in studies of the hunting behaviour of wild chimpanzees. The most advanced kind is the collaborative hunt in which the hunters perform different complementary roles directed towards the same prey. The collected evidence shows that collaborative hunting is frequently achieved by chimpanzees, but also by wolves and lions, although this occurs more rarely. Collaborative hunting, in this sense, is thus not unique to primates (Boesch and Boesch-Achermann, 2000, p. 186). Coordinated hunting requires shared attention among the hunters, but not joint intention. However, if joint intention can be achieved, even stronger forms of collaboration can develop. In all the kinds of hunting brought up by Boesch and Boesch, co-operation concerns the present, both in time and space. The long ranging life on the savannah makes cooperation involving joint intentions necessary for hunting and other cooperative tasks. 

Another example of anticipatory thinking that had selective effects is division of labour. A division of labour within the group could solve a multitude of needs at once. Some individuals may carry throwing stones, some may carry sharp edges and others could carry water or wooden tools. It is a way of optimizing the carrying resources of the group, which is probably already burdened with carrying infants. Such cooperation requires joint intentions involving shared goals outside the scope of the immediate drive state.

To show the evolutionary importance of cooperation for future goals, Deacon (1997, pp. 385-401) suggests that the first form of symbolic communication is marriage agreements, that is, deliberate commitments to pair bonding. Commitments require joint beliefs and thus a well-developed form of intersubjectivity. A marriage is a special case of a contract. Creating contracts is a uniquely human activity. The reason for this that a contract presumes that both partners have joint beliefs: If we agree that I shall deliver a hen tomorrow in exchange for the axe you have given me now, I believe that you believe that I will deliver the hen and you believe that I believe that our agreement will then be fulfilled, etc. Furthermore, a contract depends on the possibility of future sanctions and thus on anticipatory cognition: If I don’t deliver the hen, you or the society will punish me for breeching the agreement. 

These examples suggest that there has been a coevolution of the uniquely human forms of intersubjectivity and the more future-oriented forms of cooperation that we first find evidence for along the hominid line. The evolutionary forces driving this coevolution emanated from the unique ecology of the hominids, perhaps beginning with the niche created by the Oldowan culture (Plummer, 2004, Osvath and Gärdenfors, 2005).
11. Conclusion 

Before concluding, I will make some brief remarks on the development of self-consciousness, which I define as the ability to represent ones own consciousness. Do animals other than humans have self-consciousness? For one thing, Gallup's (1977) experiments show that chimpanzees and orangutans can recognize themselves in mirrors. But recognizing oneself in a mirror or on a photograph only requires awareness of one's own body, not of one's own mind. A final step in the evolution of higher-level inner representation is small but crucial for self-consciousness in its proper sense: I must realize that the inner world of my opponent does not only contain a representation of myself as a bodily agent, but as an agent with inner representations as well. I believe that it is only after this insight that the agent can become self-conscious in the sense that it can form representations of its own representations. Some support for this evolutionary point can also be obtained from results in developmental psychology (see e.g. Wimmer and Hartl, 1991 and Gopnik, 1993).

In other words, self-consciousness can develop as a shortcut in the representations involved in higher forms of intersubjectivity: I can in my inner world have a detached representation of my own inner world. The most important aspect of this form of detachment is that I can attend to different aspects of my inner world and use this attention in my planning. Other animals can only attend to the external world as it is represented to them. In particular, in anticipatory cognition I can attend to my own feelings and desires and form a representation of how these feelings may be different in the future.

However, I submit that this kind of self-consciousness could never develop without the previous establishment of a representation of the inner world of others. In other words, I claim that an “I”-experience must be preceded by a “you”-experience. In brief, self-consciousness can be seen as a spin-off from advanced forms of intersubjectivity.

It should be noted that just as there are different capacities involved in intersubjectivity, one finds different stages of self-consciousness. For example, Reddy (2003) argues that already during the first year, children develop an understanding of being objects of attention. She suggests that “before the infant has a conception of him or herself, he or she is aware of being an object to others” (ibid., p. 400).

In the literature, the question of whether an ape or a child has a theory of mind has often been presumed to have a yes-or-no answer. However, if one considers intersubjectivity more generally, it becomes clear that there is no simple answer In this chapter, I have divided intersubjectivity into five components: representing the emotions of others (empathy), representing the desires of others, representing the attention of others, representing the intentions of others, and representing the beliefs and knowledge of others. In this way, one obtains sharper tools for analyzing the mental capacities of animals and humans at various stages of cognitive development. I am not claiming that this is the only way to break down intersubjectivity. But I hope to have shown that this more fine-grained presentation can help us in asking the right questions when designing experiments with animals and children and when interpreting the outcomes of these experiments. A practical implication is that a division of intersubjectivity can help to more adequately capture individual children’s intersubjectivity developments. 

The five components can also be connected to various forms of collaboration, which may help us understand the coevolution of intersubjectivity and cooperation in the predecessors of Homo sapiens. Finally, the components can be connected to the development and evolution of communication. Each form enables a certain type of communicative behaviour. For example, the capacity for conveying communicative intent depends on sharing emotions and referential communication depends of joint attention (Brinck, 2006). By connecting intersubjectivity, cooperation and communication we can gain a much deeper understanding of the development and evolution of the human mind.
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Notes

1. Baron-Cohen also argues that the components are ”modules” in the sense of Fodor (1983). This is an assumption that I don’t make concerning the five components of intersubjectivity. Furthermore, Tirassa et al. (2006) argue against partitioning a ”theory of mind” into components. However their arguments mainly concern a modular approach, and in my opinion they do not contravene the theory presented here.
2. In Gärdenfors (2003), empathy was called compassion and cognitive empathy was called just empathy. Here I follow the terminology of Preston and de Waal (2002).
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