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ABSTRACT 

In the study of animal behaviour, culture is often seen as the result of direct social 

transmission from a model to a conspecific. In this essay, we show that unrecognised cultural 

phenomena are sustained by a special form of indirect social learning (ISL). ISL occurs when 

an individual B learns a behaviour from A through something produced by A. A’s behavioural 

products can be chemicals, artefacts, but also, we argue, behaviours of another group or 

species that are the consequence of A’s actions. For instance, a behaviour – guiding a blind 

person– can be transmitted from dog A to dog B because the fact that dog A learns the 

behaviour creates in the mind of the trainer representations about the efficacy of the training 

practice that can be transmitted to another human, who can then train dog B. These dog 

behaviours have all the properties of standard cultural behaviours and spread in some dog 

populations through the exploitation of the social learning capacities of another 

group/species. Following this idea requires a change in perspective on how we see the social 

transmission of behaviours and brings forward the fact that certain cultural practices can 

spread among animals through a cultural co-evolutionary dynamic with humans or other 

animals. 

Keywords 
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1 INTRODUCTION 

The study of social learning and animal culture (defined in detail below) has come a 

long way over the past 20 years or so (Whiten et al., 2016). Field studies and experiments 

have flourished and shown that a broad range of animals socially learn a variety of skills 

(surveys of the literature can be found for instance in Hoppitt & Laland, 2013; Laland & Galef, 

2009; Whiten et al., 2011). For instance, tandem running ants teach each other the location 

of food by waiting for each other (Franks & Richardson, 2006), capuchin monkeys learn to 

crack hard shelled nuts open with stones by observing knowledgeable individuals (Ottoni & 

Mannu, 2001), female dolphins learn from their mother to use sponges to forage (Krutzen et 

al., 2005) and humpback whales sing song that they learn from neighbouring groups (Garland 

et al., 2011). In addition, numerous studies have emphasized the crucial evolutionary 

consequences of these social learning capacities in animals (for a review, see Laland & Galef, 

2009). Through social learning, behaviour can spread in a population without relying on 

genetic inheritance, leading to the emergence of locally adapted skills, knowledge and 

customs. These skills, knowledge and customs are named in the literature traditions or 

culture. In this article, we propose to take the study of social learning and animal culture 

even further but by looking at animals that are much closer to us: chiefly, dogs (Canis 

familiaris). 

Recent studies have revealed that dogs have a remarkable capacity to interact and 

communicate with humans that allow them to socially learn from humans a broad range of 

behaviour (for a review see Miklósi & Topál, 2012). For instance, dogs spontaneously initialize 

communicative interactions with humans, using eye contact, gaze alternation and visual 
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orientation (Miklósi et al., 2003; Virányi et al., 2008). They can take into account the visual 

perspective of a human when fetching an object (Kaminski et al., 2009). They respond to 

several referential gestures performed by humans, such as pointing or head orientation, in a 

way similar to 18 month old children (Lakatos et al., 2009). Dogs’ communicative skills permit 

finely tuned interactions with humans, they allow guide dogs and their human partner to 

mutually adjust their behaviours by switching the role of leader and follower depending on 

the task for instance (Mondémé, 2019; Naderi et al., 2001). In addition, various social skills, 

like mimetic behaviour, anticipation, stimulus and local enhancement and attraction for what 

humans do (detour task, for example Pongracz et al., 2001) allow dogs to build synchronized 

routines with their owner (Miklósi & Topál, 2012). Dog-human communication and 

interaction are reinforced by the specific strong affiliative relation that dog can develop with 

their owner (Topál et al., 2005). For instance, the concentration of oxytocin – which is an 

indicator for the degree of social bonding – increases in both a human and his dog 

companion when they are interacting (Odendaal & Meintjes, 2003). This set of complex 

communicative and social skills make dog-human interaction a step by step constructive 

process (Miklósi & Topál, 2012) which greatly facilitate social learning. For instance, unlike 

chimpanzees, and like children, dogs tend to replicate an inappropriate or ineffective 

behaviour exhibited by a human to achieve a specific goal, even when they are able to reach 

the same goal with more effective means (Kupán et al., 2011). More generally, dogs learn a 

broad diversity of behaviour through their interactions (teaching, training, conditioning, etc.) 

with humans, thus displaying an important capacity for social learning.   

All these observations show that dog learning from humans is “social” in a much 

stronger sense than most of the learning processes traditionally regarded by ethologists as 

producing animal cultures, for example the learning of opening of milk bottles in some blue 
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tits (Fisher & Hind, 1949), of variants of song in some birds (Aplin et al., 2012) or of specific 

ways to eat pine cones in some black rats : in this last case, individuals do not necessarily 

interact (Aisner & Terkel, 1992 and see below our comments). 

However, surprisingly, dogs are scarcely ever mentioned in research on animal 

culture, i.e. on the consequences at the level of the population of animal’s social learning 

capacity (Laland & Galef, 2009). The evolutionary outcomes of dog social capacities remain 

unstudied, although they are unquestionably huge, creating important and quickly changing 

behavioral differences between dog populations.  If a dog is helping a blind person to cross a 

road for instance, is this a cultural behaviour of dogs? Being helped by a dog to cross a road is 

a cultural behaviour of humans, but is the behaviour of the dog, the action of helping a blind 

person, in that context, parts of dog’s culture? 

In the following, we want to explore this question in detail. 

We start by examining a well-documented example, based on historical research, of 

the diffusion of a behaviour in dogs and we defend the idea that this behaviour represents an 

interesting example of dogs’ culture. This example further demonstrates how a behaviour 

can spread by social learning in species with limited intra-specific social learning capacities 

(dogs) through a special mechanism of diffusion – indirect social learning (ISL) mediated by 

behaviours – that has not yet been clearly identified and studied in detail. 

Next, in the Discussion section, we discuss the objections that can be raised against 

the view we are defending here. 

Finally, in the last sections of the article, we consider some of the consequences of 

this view. In particular, we think that the study of social learning and culture would benefit 

from a more balanced view going beyond intraspecific copying, towards the study of all the 



6 

behaviours that spread in a population as a consequence of social interactions, indirectly as 

well as directly, by interspecific as well as by intraspecific transmission. 

2 THE DIFFUSION OF THE GUIDING DOGS’ COMPLEX SET OF BEHAVIOUR DURING THE XXTH 

CENTURY 

In this section, our goal is to introduce the transmission process we want to highlight 

– ISL mediated by behaviours – by relying on a real chain of interactions, documented by 

historians (Putnam, 1997; Fishman, 2003; Ostermeier, 2010) : the transmission chain that 

connects the first guide dog to current ones. 

In 1915, a German military doctor, Gerhard Stalling, noticed that his German 

shepherd seemed to help blind veterans during his visits to hospitals for war wounded 

(Ostermeier, 2010). Drawing on the observations made on his dog, in 1916 Dr. Stalling 

opened the first guide school for blind people in Oldenburg, Germany. He chose the dogs 

among the 25,000 German shepherds used during World War I for many tasks. This school 

was a great success. Other schools were opened in a dozen German cities, including Potsdam 

(Ostermeier, 2010) and in 1927, 4,000 dogs served as guides for the blind persons in 

Germany (Fishman, 2003). The diffusion of "guide dog" behaviours in certain canine 

populations crossed a new historical level at the end of the 1920s through the efforts of 

Dorothy and George Eustis (Ostermeier, 2010; Putnam, 1997). Dorothy Eustis had in the 

1910s a German Shepherd of which she had noted the speed of learning and docility 

(Ostermeier, 2010). This dog gave her the idea of systematically producing very effective 

working dogs, obtained by selecting docile puppies with good learning abilities and by 

providing a rigorous training method. She and her husband set up one of their experimental 

training centre in Switzerland, in Vevey, named Fortunate Field, which supplied dogs to the 
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police and the Swiss army. After visiting the Potsdam guide dog school, Dorothee Eustis 

wrote an essay “The seeing eyes” (published in 1927) to make known the usefulness of 

working dogs through the exemplary case of the guide dogs of Potsdam (Putnam, 1997). 

Reading this essay, a man from Nashville, Morris Frank offered her to start a similar school in 

the United States. In April 1928, Frank travelled to Vevey, to train himself up with a dog 

named Buddy. After five weeks of training, Frank and the dog travelled back to America. 

Frank founded the first guide dog school in America – The Seeing Eye. This school became 

famous worldwide and prompted the opening of many schools of the same type, especially 

during the Second World War, for helping blind veterans again (Ostermeier, 2010; Putnam, 

1997). This one century long interspecific chain of interactions led to the current, 25 000 

guide dog partnerships (according to the International Guide Dog Federation). 

3 IS THE BEHAVIOUR OF GUIDING DOGS PART OF DOGS CULTURE? 

In the study of animal behaviour, a cultural behaviour is often characterised by the 

following properties (Laland & Hoppitt, 2003; Lycett et al., 2007; Whiten, 2005; Whiten et al., 

1999): (i) the behaviour can be present in some populations and not in others; (ii) the 

acquisition of the behaviour is not fully explained by genetic differences between individuals; 

(iii) the behaviour must be socially transmitted i.e. the behaviour must be socially learned, 

broadly speaking, and not learned from interaction with physical environment; and (iv) an 

individual learning the behaviour increases the likelihood of other individuals learning the 

behaviour as well (i.e. the behaviour is not independently re-discovered by different 

individuals).  

As the example above shows, the behaviour of guide dogs respects the first three of 

these conditions: it is present in certain populations of dogs and not in others (i); it is not 
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genetically determined (ii); and it is socially learned by dogs through interactions with 

humans who train them to cooperate with blind persons (iii) (Mondémé, 2019; Naderi et al., 

2001). 

What seems rather strange in the idea that guiding a blind person is part of dog’s 

culture is that naïve dogs do not learn this behaviour through interactions with other dogs.  

They learn to guide when interacting with humans. Should we conclude from the absence of 

interactions between dogs that these traits are not part of dog culture?  This view overlooks 

the fact that a dog successfully learning the behaviour – as Dr Stalling’s German Shepherd – 

affects the probability that humans perform and transmit the training practice to other 

humans – George Eustis, Dorothy Eustis and Maurice Franks –, who then apply it to new dogs 

– e.g. Buddy. The presence of a dog learning guiding skills therefore plays a causal role in the 

apparition of the same behaviour in another dog through an indirect chain of interactions 

involving humans.  Thus, a dog learning guiding skill increases the probability of another dog 

learning the same behaviour, i.e. property (iv) above. Guide dog behaviour therefore respects 

the four properties of a cultural behaviour. "Helping a blind to cross a road" is a cultural trait 

specific to the guide dog population, which distinguishes it from other dog populations. 

Note that arguing that dogs have culture does not extend the concept of culture to 

artefacts or living beings physically shaped by humans, like stone axes or trimmed trees. Like 

dog, stone axe can play a causal role in the apparition of another stone axe through social 

transmission between humans of the idea of “carving a stone”. But such a “trait” – “being 

carved”, for a stone – lacks two properties shared by guide dog traits – properties that are 

essential for a trait to be considered as cultural. Firstly, “being carved” for a stone or 

“trimmed” for a tree are morphological and material traits, not behavioural ones, unlike 

“helping a blind person to cross a road”. Secondly, they are not socially learned from humans, 
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unlike guide dogs’ behaviours. In contrast to trees and stones, dogs are actively socially 

learning new behaviours adjusted to those of humans (Miklósi & Topál, 2012; Mondémé, 

2019; Naderi et al., 2001; see also, below, Discussion section). 

 

In the following section, we will explore the very particular and unnoticed 

transmission mechanism through which dog social learning from human makes behavioural 

traits spread within dog populations.  

4 DIRECT SOCIAL LEARNING AND INDIRECT SOCIAL LEARNING 

Social learning (SL) is often defined as “learning that is influenced by observation of, 

or interaction with, another animal (typically a conspecific) or its products (Box, 1984; Galef, 

1988)” (Heyes, 1994; see also Shettleworth, 2009). The most studied case of social learning is 

the one in which an individual is learning from the direct contact with a conspecific (see for 

instance Whiten & Mesoudi, 2008 for a review of transmission chain studies) – emulation, 

imitation and teaching for example –  and various species have been shown to be able to 

learn new behaviours by directly interacting with other individuals – ‘models’ – that perform 

the behaviour (Birds: Curio et al., 1978; Ants: Franks & Richardson, 2006; Drosophila: Mery et 

al., 2009; Fish: Pike et al., 2010; Pimates: Whiten et al., 2005; Tortoise: Wilkinson et al., 2010; 

Bumblebees: Worden & Papaj, 2005). 

However, animals have also been reported to be able to learn from the products of 

other’s behaviour (conspecifics or not), as noticed in the classical definition of SL given above. 

In its simplest form, learning from the products happens when ants for instance learn the 

location of a food source by following the chemicals left by other ants (Jackson & Ratnieks, 

2006) or when fish are alerted to the presence of a predator through chemical cues emitted 
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by other fish (Brown, 2003). These instances of social learning create local and ephemeral 

traditions which are cultural only to a very limited extent since they concern only a few 

individuals and for a short lapse of time (Leadbeater et al., 2006; Sperber & Claidière, 2008). 

However, more elaborate forms of cultural behaviour can also result from product learning. 

For instance, Aisner and Terkel (1992) showed that black rats had developed a new technique 

to eat pinecones efficiently by learning from already partially eaten pinecones. In that case, 

individuals might have been able to learn socially from the products (partially eaten 

pinecones) of their conspecifics’ behaviours (and maybe from individuals of distinct species, 

such as squirrels; see Fig. 1).  

 

Figure 1: Contrast between direct and indirect social learning (“cultural causal chains” 

(based on the framework developped by Sperber, 2006)). (A) Example of direct social 

learning (DSL): Chimpanzees can, in certain circumstances, acquire new foraging techniques 
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by watching others use that technique (Hopper et al., 2007; Whiten et al., 2005). The 

presence of the demonstrator is necessary for the transmission to occur (Hopper et al., 

2007). (B) Example of indirect social learning (ISL): Individuals leave traces in the environment 

such as partially eaten pinecones (B1), books (B2) or paths (B3) that are used by others. 

Circled: mental representations (internal to the individual). Boxed: public productions 

(accessible to other individuals). 

 

We will use the terms “indirect social learning” (ISL) in a broad sense to refer to social 

learning that occurs from the products of others’ behaviours (Fig.2). The terms have been 

used in this sense previously by Lefebvre (1995) for instance when describing the possibility 

of blue tits learning to open milk bottles from the exposure to previously opened ones by 

other individuals. They have also been used to refer to stimulus and local enhancement 

(Castro & Toro, 2004), which is not incompatible with the sense we intend to convey here 

given that in stimulus or local enhancement the learner’s attention is directed to the part of 

the environment that was affected by another individual (Heyes, 1994). With enhancement 

however, the presence of another individual is necessary to direct the attention of the focal 

subject (Want & Harris, 2002; Whiten et al., 2004). For the purpose of this article we will 

leave open the possibility that indirect social learning includes enhancement (this has no 

bearing on the present discussion; see Figure 2). 
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Figure 2: Classification of social learning mechanisms. Social learning (SL) can be 

divided into direct (DSL) and indirect (ISL) forms based on the co-presence, or not, of the two 

individuals. Indirect social learning can be further divided according to the medium that 

supports the transmission, either artefactual or behavioural. This classification is inspired by 

the one proposed by Whiten and coll. (Whiten et al., 2004; Whiten et al., 2009). 

 

Indirect social learning mediated by objects is ubiquitous in humans and is responsible 

for an important part of cultural transmission. It happens for instance when we read a book 

or use the internet: a behaviour is transformed into material products and traces that can be 

used by other individuals. Experiments have also shown how participants improve through 

ISL by the simple observation of the results of other participants’ behaviour (for instance 

Caldwell & Millen, 2008; Caldwell et al., 2012; Osiurak et al., 2016; Zwirner & Thornton, 

2015). Indirect social learning mediated by objects does not always require advanced 
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technologies; it can also be present less conspicuously when humans or animals trace path 

on the ground for instance. When walking a path an individual uses the result of others 

behaviour as guidance and at the same time maintains the path and leaves traces for others 

to follow the same path in the future. This creates a local tradition that can persist for years, 

be interspecific and trans-generational. 

More broadly, it is possible to consider the distinction between indirect social learning 

(ISL) and direct social learning (DSL) on a continuum running from cases in which there is no 

contact and no relationship between the two individuals involved in the transmission of 

information (in the case of a path created in the environment for instance, or the black rat 

eating pinecone case) towards cases in which there is a close relationship and interaction 

between the individuals (in the case of teaching in meerkats or ants for instance; (Franks & 

Richardson, 2006; Richardson et al., 2007; Thornton & McAuliffe, 2006)). Intermediate 

examples involve local enhancement for instance, as in the case of British tits learning to 

open milk bottles (Fisher & Hinde, 1949; Sherry & Galef, 1990). 

 

So far, indirect social learning has been illustrated by cases in which the transmission 

is mediated by material products left in the environment (pinecones, books, etc.) but we can 

extend the notion of product to behaviours produced in individuals of a different population 

(Fig. 3; note that the mental representations of these behaviours are also material products 

of course but in a less trivial sense).  
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Figure 3: Decomposition of the initial spread of guiding behaviour in dogs through 

indirect social transmission, as described in the text.  

 

In the simplest example, individuals from two populations of different species, P1 

(dogs) and P2 (humans), have tight social interaction patterns (Fig.3).  

The causal chain that links a first dog D1 – for example, Dr Stalling’s German Shepherd 

–  to a second dog D2 – a guide dog trained in one of Dr Stalling’s schools –, can be 

decomposed as follows. First, the dog D1 – Dr Stalling’s German Shepherd – exhibits a new 

behaviour – guiding a blind veteran – in front of a human H1 –Dr Stalling. Then he gives this 

human H1 – Dr Stalling – the idea of a new human behaviour HB: training dogs to guide blind 

people. Secondly, H1 trains D1 to learn a specific set of dog behaviour (DB: guiding a blind 

man). This successful learning then causes in H1’s mind the belief in the efficacy of the 

behaviour HB regarding the way to train guide dogs. Thirdly, H1 – Dr Stalling – trains other 

dogs (D2, D3, D4) to guide a blind person and at the same time causes the belief in the 

efficacy of HB in another human (H2) – a dog trainer in one of Stalling’s schools. Finally, this 

dog trainer, by performing HB, causes DB in other dogs (D5, D6, D7…) (see Figure 3). HB then 

can spread in P2, and DB in P1. Instances of human training behaviour – performed by Dr 

Stalling and dog trainers from his schools – are behavioural products caused by dogs that will, 

in turn, affect new dogs. 
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This kind of ISL is special and has rarely been evoked in the literature about animal 

cultures despite the fact that it corresponds to the standard definition of indirect social 

learning (Freeberg, 1998; see also Hoppitt & Laland, 2013). It differs from more traditional 

examples in two ways. Firstly, the product that induces the learning in a new individual – a 

new dog in this example – is not an object or a material trace; it is a behaviour of an 

individual of a different group or species – a human. Secondly, the process through which the 

behaviour is passed on between individuals – dogs – does not consist in copying: Dog D2 did 

not learn DB from observing dog D1, because they did not even meet (copying is defined in 

Fig.2). 

Note that these behaviours are socially transmitted in a very strong sense, comparing 

to behaviours transmitted by ISL mediated by objects. The transmission chain of ISL between 

two dogs is composed of consecutive sequences of DSL, i. e. sequences of interactions that 

are all social (interactions between dogs and trainers, and between humans (see Figure 3)). 

This is not the case in occurrences of indirect social learning mediated by objects. This kind of 

indirect social learning is social in a weak sense, comparing to the guide dog case. In the black 

rat pinecone eating case, for example, the transmission chain between two rats is made of 

two consecutive sequences of interaction, both being between a rat and an object (a 

pinecone), i.e. non-social interactions. Considered as a whole, the chain formed by these 

interactions is social, rats interacting indirectly, through an object. But none of these 

interactions are social.  

We believe that these special types of ISL – mediated by behaviour – have an 

important cultural potential. In these cases, the complex combination of social learning skills 

of two different species leads to the spread in each of them of traits that have all the 

properties of culture. Furthermore, the cultures sustained by this indirect mode of social 
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transmission force us to think about animal and human culture in a more complex, more 

complete and richer way. We explore some of the consequences of this view in the 

remainder of the article. 

5 THE IMPORTANCE OF ISL MEDIATED BY BEHAVIOUR 

If helping a blind person to cross a road is part of dog’s culture, then so is much of 

dogs’ behaviour learned in contact with humans such as walking with a leash, hunting with a 

human, playing with children, detecting explosives or drugs. Of course, if dogs have culture, 

then so do other domestic species, like cats, horses – circus horses, ride horses, farm horses 

–, chicken – farm chicken,  pet chicken – and even non-domestic ones, like apes that have 

frequent social interactions with the same humans, in laboratories, zoos or even forests. For 

instance, Akita et al. (2016) showed that the Sika deer (Cervus nippon) in Nara Park (Japan) 

developed a bowing behaviour that influence their feeding by human visitors. This behaviour 

develops both through positive reinforcement (the provision of food when the behaviour is 

observed by visitors) and through observational learning (the frequency of the behaviour 

increases after having seen another individual bow). On the human side, visitors are informed 

that deer perform this behaviour and acquire costly cookies in anticipation, thereby 

maintaining a high frequency of bowing. These examples suggest that ISL mediated by 

behaviour could be quite important for animals that regularly interact with humans, whether 

domesticated or not. This is expected, given the prevalence of social learning among humans; 

but ISL mediated by behaviour may also exist between different animal species that closely 

interact. The difficulty however is to show that the complementary behaviours are spreading 

through social learning, something that is already difficult with one species and one 
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behaviour. Nonetheless, some research hints at such phenomenon, for instance in the study 

of interactions between birds and their predators (Hetrick & Sieving, 2011). 

Moreover, ISL can potentially play an important role in interactions between different 

groups within the same species. For instance, the use of baby bottles by babies or the young 

children’s habit of playing with plasticine can be considered with the same logic as being part 

of babies’ and young children’s culture respectively, transmitted by the kind of ISL evoked 

above. These behaviours follow the traditional pattern of cultural behaviours. Only certain 

populations of babies feed from baby bottles, it is not entirely a genetic behaviour, it requires 

social learning and the presence of a baby feeding from a bottle increases the likelihood of 

observing the same behaviour in other babies. The behaviour spreads because parents share 

information between them and because other parents who see a baby feeding from a bottle 

are more likely to feed their baby from a bottle too. The traits “playing with plasticine”, or 

“feeding from a bottle”, for instance, goes from a baby B1 to a baby B2 by ISL through a chain 

of social interactions that connect step by step B1, B1’s parents, B2’s parents and B2. 

Finally, note that for simplicity and clarity we have limited ourselves to cases with only 

two populations interacting but clearly, in theory, we can extend the case of indirect social 

learning to more than two populations. Sheep for instance can learn new behaviours from 

dogs which have learned to interact with sheep from humans. The propagation of new 

behaviours in sheep in this case could be linked to two levels of indirect social learning. 

In summary, ISL mediated by behaviour could be an important part of social learning 

and cultural transmission. 
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6 DISCUSSION 

6.1 Guide dog learning from humans is social 

One could object that despite the fact that dogs are social animals, guide dog learning is not 

“social”, since it is training based on conditioning (associative learning by positive 

reinforcement). Therefore, guide dogs’ specific traits should not be considered as “cultural”. 

However, firstly, numerous social learning processes are based on conditioning. Many 

traits considered as socially learned, and then cultural, in animals and in humans, are learned 

by associative learning by positive reinforcement, as in the blue tits or black rats’ cases, or in 

children learning alphabet or table manners. 

Secondly, the possibility and the efficiency of dog conditioning by human trainers rely 

on dog capacities to create social bonds with humans. The strength and specificities of dog-

human social bond explains why it so easy to train dogs in general, and so difficult to train 

wolves (see Coppinger and Coppinger, 2002). And within dogs, the degree of affiliation – i. e. 

a social variable – determines the efficiency of the training (Topál et al., 2005). 

Thirdly, social bond is not only a variable that makes possible or enhances dog 

training: dog social behaviour patterns are part of the causal mechanism of conditioning 

itself, since it depends on rewarding by food. Relying on the observations made by Howard 

Liddel, an American psychologist invited to Pavlov’s research center, Konrad Lorenz points 

out the following : “[When freed] from its harness a dog that had been conditioned to 

salivate at the acceleration in the beat of a metronome […] ran to the machine, wagged its 

tail at it, tried to jump up to it, barked, and so on ; in other words, it showed as clearly as 

possible the whole system of behaviour patterns serving, in a number of Canidae, to beg food 

from a conspecific. It is, in fact, this whole system that is being conditioned in the classical 
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experiment (Lorenz, 1969, quoted in Jenkins et al., 1978; on dogs’ exhibition of social 

behaviours during conditioning experiments, see also Miklósi, 2007, p. 5). Some canine 

ethologists even suggest that the reward, which plays a key role in conditioning (training), 

can provoke a form of “aversion for lack of equity” in dogs (McGetrick & Range, (2018). 

Therefore, since culture is classically defined as a set of traits widespread in a 

population and transmitted by social learning, on one hand, and since dogs’ training by 

conditioning must be considered as social learning, on the other hand, guiding dogs specific 

traits must be considered as cultural. 

6.2 Is ISL mediated by behaviour necessarily based on teaching? “Faire faire” and 

asymetrical social relationships 

Indirect social learning mediated by behaviours is a chain of sequences of DSL. One of 

these DSL is crucial: DSL between two different individuals – between a dog and his owner, 

for instance. This kind of DSL could be colloquially referred to as teaching. A human teaches a 

dog to guide a blind person for instance, a parent teaches a child to drink from a bottle. 

However, teaching in the evolutionary and animal behaviour literature has a very specific and 

somewhat different meaning. The most accepted definition of teaching, proposed by Caro 

and Hauser (1992), is the following: “An individual actor A can be said to teach if it modifies 

its behaviour only in the presence of a naive observer, B, at some cost or at least without 

obtaining an immediate benefit for itself. A's behaviour thereby encourages or punishes B's 

behaviour, or provides B with experience, or sets an example for B. As a result, B acquires 

knowledge or learns a skill earlier in life or more rapidly or efficiently than it might otherwise 

do, or that it would not learn at all.” For instance, adult meerkats disable scorpions before 

giving them to young pups that can then interact with them. Thornton and McAuliffe (2006) 
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showed that depending on the developmental stage of the pup, adults will leave the prey 

more or less intact. Furthermore, as a result of these interactions with more or less disabled 

scorpions, meerkat pups more quickly learn to kill them. Another well-established example of 

teaching in animals comes from tandem running ants Temnothorax albipennis  (Frank & 

Richarson, 2006).  This example illustrates the fact that animal teaching, as defined above, is 

a form of cooperation (Thornton & Raihani, 2008) in which the teacher facilitates the learning 

of the pupil at a cost (or with no immediate benefit) in order to gain direct or indirect fitness 

benefits after the learning has occurred. Accordingly, and even if in theory this it is not 

necessarily the case, examples of teaching in animals often involve high-relatedness between 

the teacher and the pupil. 

Teaching, as defined in the animal behaviour literature, can, under the right 

circumstances, result in ISL and the type of cultural spread we have described above. For 

instance, domesticated animals often benefit from their capacity to learn new behaviour 

from humans, either immediately by being rewarded or more generally by being cared for. 

Conversely, humans can benefit from the behaviour learned by domesticated animals, as in 

the case of dogs guiding behaviour. In such cases, the benefits are mutual and results from 

cooperation. In other cases, however, the costs and benefits of ‘teaching’ are either difficult 

to estimate (as is often the case when we consider human fitness) or one-sided. For instance, 

humans have trained various animals for warfare, a clear form of direct exploitation with a 

very high cost for the learner (death). More mundane examples in which the learner does not 

clearly benefit include the fact that we train pets to do their toilet outside for instance. 

Animals can also train humans for their own benefit, for example, when a dog imposes 

behaviours on his owner, like sleeping on a sofa  
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These different examples reveal a broad category of direct social learning processes 

that are characterised by the fact that one individual makes another individual learn to do 

something new. In this article, we will use the term “faire-faire” (pronounced ‘fare-fare’), 

meaning “to make somebody do something” in French, to refer to cases of direct social 

learning in which one individual (the source) changes his or her behaviour in order to make 

another individual (the recipient) socially learn something. Faire-faire includes teaching, 

when the source and the recipient benefits from the learning, but also other cost-benefit 

relationships, such as when only the source or only the recipient benefit (Thornton & Raihani, 

2008). An alternative to using the term faire-faire would be to develop an extended notion of 

teaching that would more closely approximate the colloquial use of the term. However, given 

that teaching has a well-established definition in the animal behaviour literature and is 

considered a form of cooperation, we think it is more fruitful to have two different terms. 

Faire-faire then is a broad category and can be linked to various forms of asymmetry 

between humans and animals, animals from distinct species or humans from different 

groups, including asymmetry in strength, habits, skills, resources and information for 

instance. 

 

6.3 Gene/culture coevolution, indirect social learning and domestication 

Indirect social learning can help us fully understand certain co-evolutionary processes, 

and in particular domestication. The emergence and development of social learning in 

humans with the mental capacities and social organisation that created the cultural explosion 

has given rise to new opportunities for humans but also for other animals. The behaviour of 

dogs, horses and other domesticated animals has evolved exploiting the social learning 
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capacities of humans: traits in domesticated species that could increase the cultural spread of 

corresponding behaviours in humans have flourished in the domesticated species as a 

consequence of their effects on human culture. For instance, the fact that horses, but not 

zebras, had the capacity to accept humans on their back has led to the spread of horse 

training practices in humans and “being ridden upon” behaviour in horses (Diamond, 1997). 

This has given rise to further cultural adjustments in humans (evolution of the training 

practice) and to corresponding genetic evolution (evolution of the capacity to be trained) and 

cultural (ISL) evolution (the way they are trained, or dressed, depending on human cultures) 

in horses. Indirect social transmission in such a case is associated to natural selection, 

creating a co-evolutionary process between horse’s genes, horse cultural traits and human 

cultural practices. 

Similarly, domestication in dogs most likely happened through natural selection of 

dogs that could benefit from the food remains left by humans (Coppinger & Coppinger, 2001; 

Miklósi, 2014). This process selected dogs that could further approach humans, interpret 

their behaviour and be trained by them (Trut, 2000). The fact that dogs were able not only to 

approach humans but to develop behaviours that give rise to a cultural spread in humans is 

largely responsible for their success as a domesticated species. Imagine what would have 

happened if dog behaviour had not given rise to a cultural spread in humans. That’s exactly 

what happens with non-domesticated animals such as certain birds for instance. From time 

to time a person finds a chick, raises it and maybe trains it but it never goes much further 

than that. 

More broadly, if strong social bonds exist or evolve between a species that does not 

have a high degree of intra-specific social learning and one that does, the exploitation of the 

social learning capacity of the second species may be a less costly strategy for the first than 
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to develop one’s own intra-specific social learning capacity (if at all possible). Given that 

humans rely so heavily on social learning, it is possible to imagine that domesticated species 

do not need to develop intra-specific social learning to a great extent; they can use humans 

as an indirect mean to spread new behaviours. 

6.4 Culture beyond intraspecific copying 

Looking at the literature on social learning and culture in animals today, what we see 

is a discipline that has focused largely on the details of social learning by DSL – copying – 

between individuals of the same species but maybe not enough on what culture and social 

influence is in general. Time and effort has been spent on organising and classifying the 

different forms that social learning can take (Heyes, 1994; Whiten et al., 2004) and on 

designing new methodologies to document the use of these mechanisms in captivity (e.g. 

Alem et al., 2016; Claidière et al., 2014; Whiten et al., 2005) and more recently in the field 

(e.g. Aplin et al., 2012; Thornton & McAuliffe, 2006; van de Waal et al., 2013). Field studies 

have also documented the spread of new behaviours in groups of wild animals (Aisner & 

Terkel, 1992; Fisher & Hinde, 1949; Garland et al., 2011; Kawai, 1965) and the existence of 

group specific behaviours that cannot be readily explained by genetic differences or 

differences in the physical environment and that are most likely due to social learning (e.g. 

Rendell & Whitehead, 2001; van Schaik et al., 2003; Whiten et al., 1999). ISL has also received 

some attention but only when mediated by chemicals or objects (e.g. Brown, 2003; Lefebvre, 

1995; Terkel, 1996). Interspecific social learning has started to be investigated more 

thoroughly, but mostly within the copying paradigm (Dawson & Chittka, 2012; Lefebvre et al., 

1997; Seppänen & Forsman, 2007). Finally, when interspecific social learning is considered, as 

for some behaviour socially learned by dogs described previously for instance, but does not 
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consist in copying, the consequences at the populational level – i.e. regarding culture – are 

not fully explored. All these efforts have served to firmly establish the existence of animal 

culture, but a narrow focus on social learning can only be a first step in developing a 

comparative science of culture and cultural evolution.  

In this article, our aim is to draw attention to these limitations and to start opening 

the field to a broader view of social learning and animal culture. 

By examining the spread of guiding behaviour in dogs we were able to show through 

this example, first, that such behaviours fulfil all the criterions that are traditionally needed 

for culture. 

Second, that complex set of behaviours can spread by social learning in species with 

relatively low intraspecific copying capacities. Recent research shows that dogs seem to have 

these capacities to some extent (Range F & Virányi Z., 2013; Huber et al., 2018, 2020). But 

dog behaviours we focus on here are not acquired by this way. 

And third, that research on SL and its cultural consequences should be more 

systematically extended, beyond DSL by copying, to all the behaviours that emerge and 

spread through the complete network of the social interactions – intraspecific and 

interspecific – that individuals have in a given ecological niche; and to all the mechanisms – 

direct as indirect – through which a behaviour can socially spread within this network. 

Focusing on social interaction, its conditions and its effects, and on asymmetrical 

relationships between species or groups, this view also invites one to take into account 

knowledge accumulated by interactionist sociology (see in particular Goffman, 1961) and 

pragmatist inspired sociology (Jerolmack, 2009) and it allows, in turn, on to anchor them in 

an evolutionary perspective. The view we propose in this article could therefore shed some 

light – and find some support and justification – in a field of research that aims to closely 
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articulate the cognitive sciences and the social sciences around the study of social interaction 

(Claidière & Guillo, 2016; Enfield & Levinson, 2006; Rossano, 2013). 

We believe that this broad view of social learning and culture can lead to productive 

experiments involving new paradigms. For instance, and drawing on the example of human-

dogs interactions, let us describe a possible adaptation of the standard transmission chain 

experiment to a case in which there is no contact between individuals of the same species 

and no copying of behaviour. This requires, for example, creating an experimental situation in 

which a human participant must perform a cooperative task with a dog to reach a certain 

resource, for example a dog toy. To accomplish this co-operative task, the human participant 

has two available options – e.g. using a key to open a red or a blue box mounted on a wall 

and containing one reward each. The key however is hidden and cannot be retrieved by the 

human participant, only a dog can. Retrieving the key can be done by the dog by, for 

instance, accessing a puzzle box by going through a tunnel and using one of two alternative 

means (action A or B). In this putative experiment, at least two human-dog groups are used. 

In one group, the first human participant is explained that action A can be used to retrieve 

the key to open the blue box in which a dog toy is. In the other group, the alternative options 

are explained to the first human participant (action B - red box; other combinations are of 

course possible). After this initial stage, one naïve dog is introduced to the first human 

participant in each group and the participants have to teach the dogs to do their part of the 

action (i.e. retrieve the key with action A or B). When the first participant-dog pair is 

proficient, the human participant is removed and the second completely naïve participant is 

introduced. The first dog now has to direct the human participant so that he/she completes 

his/her part of the action (take the key provided by the dog and open a box). Once 

completed, the first dog can be replaced by the second, naïve, dog and so on and so forth. If 
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ISL mediated by behaviour is possible, then we expect to find persisting differences between 

transmission chains with different initial conditions, as in other transmission chains 

experiment. 

7 CONCLUSION 

Cultural transmission is not always direct, it sometimes happens through products left 

in the environment such as scent marks or processed food but it also happens through the 

consequences of one individual’s actions on another. Indirect social learning explains how 

behaviour can spread in a population with limited opportunities for intraspecific or 

intragroup direct social learning (in dogs for instance), through the spread of complementary 

behaviour in another population. 

Overall, it is as if two strategies were possible for a cultural trait to spread in a 

population. It can spread through direct intraspecific social transmission between individuals: 

this strategy requires developed direct social learning abilities, as in humans. Alternatively, a 

behaviour can also spread by indirect social learning: if individuals of a certain species lacking 

direct intraspecific social learning dispositions have strong social bonds with individuals from 

another species or another group that have these abilities. 

Considering such cultures forces us to consider cases in which the recurrence we see 

in culture does not result from copying mechanisms but from complementarity or non-

symmetrical relations between individuals. The non-symmetrical nature of many interactions 

creates a progressive behavioural adjustment between individuals that repeatedly interact, 

and thus create cultures in each group. Therefore, this view integrates the diffusion of 

behaviours that are consequences of power, constraints, inequality or differences between 

groups, which is not easily explained in a perspective based mainly on copying mechanism: 
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power, for instance, is typically a relation in which an individual makes others do for his/her 

own benefit things that he/she does not do, does not want to do, even sometimes does not 

know how to do, what we have called faire faire here. 

Finally, our goal is not simply to show that we must call "cultural" traits that are 

usually called otherwise, like guide dogs’ behaviours. It is not a question of labelling. It is to 

show that we need to change the way we look at culture. Currently, this look is focused on 

one type of process: by simplifying, intraspecific direct copying. Our paper invites us to have a 

complete theory of what has to be studied : we need to extend the theoretical and empirical 

research to all the behaviours emerging and spreading in the complete network - intraspecific 

and interspecific - of social interactions, directly as well as indirectly. 
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