
- 1 -

The Japanese Journal of Animal Psychology (2012)

Modelling behavioural evolution and cognition in canines: 

Some problematic issues

ÁDÁM MIKLÓSI
１）

 and DÓRA SZABÓ
１）

Abstract　Comparative behavioural research in canines may have the potential to add a new 

impetus for cognitive research on animals and humans. However this is a very young area 

that needs also re-thinking of old problems and questions which have been around for a long 

time. In this short essay we tackle three partially related problems: (1) interpretation of 

behavioural differences in dogs and wolves, (2) the idea of co-evolution of dogs and humans, 

and (3) issues of theory of mind.

　 We present a simple synergic model that takes both genetic and environmental factors into 

account in order to provide a balanced picture on the effect of domestication on dog 

behaviour, and how human social environment affects dog and wolf behaviour development.  

In the absence of evidence we argue against dog-human co-evolution in biological terms, 

leaving open the possibility for co-evolution at the cultural level. Finally, we suggest that the 

utilisation of complex cognitive models, such as theory of mind, is questionable, and actually 

more confusing in present day research on dogs’ sociocognitive skills.

1. Introduction

　 The research on dogs has in many 

respects revitalised the field of comparative 

behavioural studies in general and the study 

of comparative cognition in particular. The 

rapid increase in the papers published on 

dogs’ problem solving skills reflects clearly 

that in contrast to earlier scepticism showed 

by behavioural scientists toward dogs (see 

Udell et al., 2008) the study of this species 

has become fashionable. There are many the-

oretical and practical reasons why the study 

of dogs in a comparative framework seems 

to be a profitable endeavour. However, this 

approach is not without challenges. The fact 

that scientists from very different research 

fields have been attracted by the topic in a 

short time, did not leave enough time for the 

emergence of commonly agreed research 

framework and methodology (see Miklósi, 

2007; Udell, Dorey, and Wynne, 2010a). This 

applies also to theoretical approaches in case 

of which most of the disagreements stem 

from the mutual misunderstandings on how 

a particular concept, which originates from 

outside the present field, should be applied 

in the comparative studies of dogs.

　 Recently there have been various discus-

sions on the role of “nature versus nurture” 

in three loosely interconnected research ques-

tions: (1) behavioural comparison of dogs and 

wolves (2) dog-human ‘co-evolution’, (3) ‘theory 

of mind’ in dogs. In this short review paper 

we avoid dwelling into the methodological 

details of experimental papers and the 

evaluation of those results because this has 

been done earlier in a much more detailed 

way (e.g. Miklósi and Soproni, 2006; Udell, 

Dorey, and Wynne, 2010a). In contrast, we 

aim to present some more general reflections 
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versity
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E-mail: amiklosi62＠gmail.com

Published online in J-STAGE: July 19, 2012

doi: 10.2502/janip.62.1.11



動物心理学研究

- 2 -

on these issues by contrasting theories, 

exposing theoretical weaknesses and pointing 

out conceptual problems.

　 The picture is relatively uneven because 

some questions attracted more interest and 

thus more extensive data are available. This 

is especially true for the “nature versus 

nurture debate” that somehow got focused 

on the utilisation of human gestural cues in 

canines (Hare, Brown, Williamson, et al., 

2002; Reid, 2009; Udell and Wynne, 2010b). In 

this particular case researchers invoked 

different types of models aiming to explain 

species-specific differences between wolves 

and dogs. In our discussion we try to push 

the debate toward a consensus by providing 

some additional insights that may have been 

overlooked earlier.

　 The notion on co-evolution of dogs and 

humans can be also found repeatedly in 

texts describing the history of dogs in 

relations to the anthropogenic environment  

(e.g. Reid, 2009). Unfortunately, many authors 

fail to provide any definition of the term, 

and the ideas with regard to co-evolution are 

used in a very vague way, without presenting 

much evidence for it. In this case our modest 

goal for the time being is to investigate in 

more detail whether the original evolutionary 

concept of co-evolution applies to the history 

of dog-human co-existence.

　 Finally, despite the fact that most re-

search have been focusing on social problem 

solving skills in dogs, some of these 

problems have been re-formulated in the 

debated terms of “theory of mind” (e.g. Reid, 

2009; Udell, Dorey, and Wynne, 2010a). 

Comparative research during the last 20 

years (mostly in primates) have led to much 

discussion about the usefulness of applying 

this mental model to animals (see Povinelli 

and Vonk, 2003; Tomasello, Call, and Hare, 

2003). The general impression has been 

rather negative partly because it was 

impossible to formulate clear hypotheses and 

researchers faced also many methodological 

obstacles (Heyes, 1993). Although it is not 

clear how such assumptions have infiltrated 

the dog literature after being found of not 

much use in comparative research of 

primates, nevertheless we will try to make 

similar arguments for the canine case.

2. Contrasting hypotheses and working models 

on behavioural difference between wolves 

and dogs

　 The study of canine social problem-

solving (for the explanation of using this 

term see below, 4.1.) behaviour has been in 

the focus of comparative behavioural research 

in the last 10 years (e.g. Bräuer, Kaminski, 

Riedel, et al., 2006; Miklósi, Kubinyi, Topál, 

et al., 2003; Pongrácz, Miklósi, Kubinyi, et al., 

2001). Apart from an upsurge in experimenta-

tion, more or less detailed hypotheses have 

also emerged to explain behavioural differ-

ences within canines, with particular empha-

sis on dogs and wolves. Most researchers 

agree that today’s dogs and wolves share an 

ancestor in the past, and it follows that the 

divergent history of the two species should 

hold the key to understand why dogs and 

wolves live today in such different ecological 

and social environments.

　 It is however unfortunate that in parallel 

with collecting the behavioural data some 

researchers often missed to explain their 

behavioural models in detail, and others did 

not appreciate the role of these models in 

the scientific process. Moreover, the study of 

canines (as a “new” species in comparative 

behavioural research) seemed to have spar-

kled very old debates on “nature-nurture” 

which have been outworn in other fields of 

ethology long ago. Two topics seem to be in 

the forefront of such discussions. The first 

concerns the evolutionary aspect of the 

emergence of dogs, including the process of 

domestication in the human niche. The 

second one is focusing on the nature of the 

canine mind or more specifically on the 

differences between the problem-solving abili-

ty (or “mind”) of the dog and the wolf. Note 

that these topics are closely interconnected 

because any difference in dogs’ and wolves’ 

problem-solving ability may originate in their 

divergent evolutionary past. Importantly, if 

we mention “difference in problem-solving 
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ability” then we refer to any difference in 

mental processing including acquisition, 

learning etc. (in sense Shettleworth, 2010).

　 Developing scientific models is just as 

important in trying to explain the observed 

phenomena as catalysing the thinking and 

work of the scientist. Further, these models 

aim to provide different type of explanations. 

Researchers often confound functional and 

mechanistic behavioural models. In our 

understanding functional models see behav-

iour as a means for survival. Such models of 

social problem solving predict the emergence 

of some well-defined behaviour skills (e.g. 

inter-specific social learning) and investigate 

how these may contribute to survival of the 

individual. In contrast, mechanistic models 

aim to explain social problem solving 

behaviour in terms of behavioural and/or 

mental mechanisms. It is important to note 

that the two types of models utilise different 

methodologies.

　 Take for example, the case of attachment 

behaviour that is suggested to provide the 

scaffolding of some social/communicational 

abilities. Topál, Gácsi, Miklósi, et al. (2005) 

have compared attachment toward the 

human caretaker in dogs and socialized 

wolves. They found that socialised wolves 

did not display most of the characteristic 

features of attachment behaviour which was 

present in the dogs. This finding has been 

used to suggest that attachment behaviour  

(see also Topál, Miklósi, Gácsi, et al., 2009), 

defined on the basis of behavioural criteria  

(e.g. Rajecki, Lamb, and Obmascher, 1978), 

was present in dogs but not in wolves. Udell, 

Dorey, and Wynne (2010a) criticised this 

study by noting that dogs have a longer 

sensitive period for socialisation with humans 

than wolves do. However, this criticism is 

truly missing the point of Topál’s conclusion. 

It has been well established that dogs need 

less amount of exposure to humans in 

comparison to wolves to reach similar levels 

of socialisation (e.g. Zimen, 1987). Topál et 

al.’ claim focused on the functional aspects 

of this skill, that is, attachment of dogs to 

humans may contribute to their survival in 

the human niche. Our conclusion was based 

simply on the fact that subjects of both 

species received the same amount of 

socialisation before testing which was 

actually more than an “average” dog would 

receive. So the claim is that if wolves 

experience the same level of socialisation as 

dogs, they fail to show attachment toward 

their caretaker in that test. A mechanistic 

model of showing differences of attachment 

in dogs and wolves would need to involve a 

detailed and systematic comparison involving 

dogs and wolves of different ages and 

exposed to different amounts of human 

social experience.

　 At this point we would like to remind the 

reader that for a long time behavioural 

literature on wolves has served as a rich 

source of often very misleading anecdotes. 

For example, it was not until researchers did 

detailed observations on free-living wolves 

that we began to get a real insight into the 

social structure of wolves (e.g. Packard, 2003). 

The situation in comparative behavioural 

research on social problem solving is, 

however, more difficult because of the limited 

number of available wolves in captivity, and 

that even these differ in their genetic origin, 

developmental experience and experimental 

history. Unfortunately, this makes very diffi-

cult to design experiments that have the 

“resolution power” that is needed for mecha-

nistic models. As we know from previous 

discussions (e.g. Hare, Rosati, Kaminski, et 

al., 2010; Udell and Wynne, 2010b), a large 

part of the mutual criticism refers to factors 

that were impossible to be controlled for 

properly because of the limitations of the 

experimental population. In such situation it 

is somewhat naive to assume that mechanis-

tic modelling has the power to pinpoint at 

exact differences in mental mechanisms.

　 In the following we collect and contrast 

various hypotheses that aim to explain 

differences in dog and wolf behaviour with 

an emphasis on the confusing usage of 

functional and mechanistic arguments.
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2.1 The so called “Domestication hypothesis”

　 The “domestication hypothesis” can prob-

ably be traced back to the paper by Hare, 

Brown, Williamson, et al. (2002) in which 

they interpret the dogs’ skilful utilisation of 

human gestures as being the outcome of the 

domestication process. They advance an 

“adaptive hypothesis” that “it is likely that 

individual dogs that were able to use social 

cues to predict the behaviour of humans more 

flexibly than could their last common wolf 

ancestor ... were at a selective advantage”  

(Hare, Brown, Williamson, et al., 2002). In 

another paper Miklósi, Kubinyi, Topál, et al.  

(2003) showed that dogs gaze faster at a 

human in comparison to wolves when they 

face an unsolvable situation. Those authors 

note that “one of the first steps in the 

domestication of the dog was the selection for 

“human-like” communicative behaviours” and 

add that “the corresponding behaviour in dogs 

provides the foundation on which developmen-

tally canalized complex communicative interac-

tions can emerge between man and dog”. Note 

that based on the above notions both 

experimental works aimed to develop func-

tional behavioural models, and not mechanis-

tic ones. This means that those authors did 

not specify any particular selective processes 

which may have acted on behaviour and 

they refer to the role of the developmental 

process in the emergence of these skills.

　 Thus it is somewhat misleading that in a 

recent paper Udell, Dorey, and Wynne (2010a) 

cite these two papers as example for what 

they call the “domestication hypothesis”. In 

their formulation “the behavioural adaptations 

that make dogs a good fit for the human 

environment are a direct consequence of genetic 

changes that occur during domestication, 

independent of environment or life experience”. 

It is the last part of this definition which is 

problematic because this interpretation does 

not follow from the logic of these (and many 

other) experiments and was never stated by 

the present author. Thus as such the 

“domestication hypothesis” was created by 

Udell, Dorey, and Wynne (2010a) themselves 

to expose an extreme position of genetic 

determinism. It has been well-known for long 

(e.g. see Mason, 1968) that in the case of 

social mammals the developmental social 

environment plays an important role in 

shaping the social behaviour of the animals (see 

also Ginsburg, 1975 for the canine case). 

Nevertheless, if one refers to functional 

behavioural models, such social behaviours 

are regarded as being subjects of selective 

processes, despite the fact that at the 

individual level their full-blown development 

is environment-dependent.

　 Moreover, the reference to “domestication” 

assumes that this evolutionary process 

affected all species involved in the same 

way. Dogs have been domesticated much 

earlier than any other species, and have 

fulfilled different roles in the human 

environment, so species-specific targets of 

selection cannot be excluded.

　 Thus the “domestication hypothesis” as 

construed by Udell, Dorey, and Wynne (2010a) 

is clearly unrealistic and outdated, and its 

usefulness is questionable.

2.2 The “Two stage hypothesis”

　 Recently, Udell, Dorey, and Wynne (2010a) 

advanced a new hypothesis which they 

contrast with the “domestication hypothesis” 

described above. They place the main 

emphasis on two types of developmental 

experiences: (1) early interaction with humans 

during a sensitive period and (2) subsequent 

learning (about human behaviour in relation 

to “sought-after objects”) that is independent 

from developmental stage. Although the 

authors do not specify the mental mechanism 

underlying the first process, they refer to 

classical and operant conditioning in the case 

of the second type of experience. Additional-

ly, they note that “Unlike the Domestication 

Hypothesis of Hare & Tomasello (2005) and 

Miklósi et al. (2003), this alternative does not 

require the addition of a new mechanism, such 

as the evolution of human-like social cognition, 

during domestication.”

　 It is clear that the “Two stage hypothesis” 

is providing a mechanistic explanation, which 

describes the observed behavioural outcome 
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in terms of well-known mental processes, as 

manifestations of associative learning. How-

ever, as exposed in the cited text above the 

authors did not say anything about the 

behavioural mechanisms that may account 

for the wolf-dog difference. The “human-

likeness” of dogs with respect of some social 

skills has been used in a functional 

framework by Hare and Tomasello (2005) and 

Miklósi, Kubinyi, Topál, et al. (2003), as a 

behavioural analogy that is present in dogs, 

and not as a reference to a mechanism. It is 

an experimental matter whether and how 

dogs and wolves differ in their ability of 

utilising human pointing gestures (Miklósi 

and Soproni, 2006) but it is a fact that today 

many millions of dogs are capable of relying 

on such human signals, compared to those 

few wolves socialized specifically by enthusi-

astic scientists. Similarly, by assuming that 

dogs gaze preferentially at humans we do 

not refer to any mysterious “new mechanism” 

or “cognitive skill” (Miklósi, Kubinyi, Topál, 

et al., 2003). Some very simple genetic 

mechanisms could control for extended 

looking at “moving things with eyes”, a 

similar mechanism seems to account for 

preferential imprinting in chicks (Bolhuis, 

1999). One difference is that when dogs or 

dog puppies look at human faces the human 

looks back for extended duration. This is 

important because it creates a very different 

developmental (learning) environment for the 

dog which may open up the possibility for 

further selective effects (see also Gácsi, 

Györi, Miklósi, et al., 2005).

　 Interestingly, Udell, Dorey, and Wynne 

(2010a) mention in passing that dogs may be 

“prepared” (in an evolutionary sense) “’to 

respond to stimuli displayed by social compan-

ions” (p.338), and also acknowledge the 

possible role of lengthened ontogenetic 

window, and describe the possible differences 

between dogs and wolves as quantitative 

rather than qualitative. Unfortunately, these 

notions are used only as metaphors and lack 

any mechanistic explanatory power. For 

example, how can one decide whether a 

computer with a twice as big memory 

capacity is quantitatively or qualitatively 

different from another one? It can certainly 

store more files (quantity) but it can also 

handle software with larger memory demand 

(quality).

　 It has been long assumed that domestica-

tion might have affected some kind of a 

sensitive period of these animals. Such an 

effect was observed in the foxes selected for 

tameness (Belyaev, Plyusnina, and Trut, 1985) 

in comparison to unselected companions. The 

former animals showed a developmentally 

delayed fear response to humans, and could 

be socialised during a longer period in 

comparison to unselected animals. Similar 

behavioural observations are available on 

dogs and wolves. Wolves can be socialised to 

humans only if the process is started very 

early (2-4 days of age) and is continued 

throughout the life of the animals 

(Klinghammer and Goodman, 1987). Although 

no qualitative comparisons are available a 

common interpretation of the present data 

suggests that dogs need much less social 

exposure to humans to achieve similar levels 

of socialisation than wolves (see also below).

　 The above mentioned experiment with the 

foxes selected for tameness may lead to a 

much less investigated question, namely, 

whether the selection resulted also in a 

specific preference for humans. Over 

generations foxes may have been selected for 

being attracted to the human odour, moving 

body parts etc. This genetic preference could 

be based on more generalised stimuli but 

had the power to potentiate and direct the 

development of behaviour during the 

sensitive phase. In the absence of direct 

experimental evidence one cannot exclude 

that changes in stimulus preference have 

also accompanied the lengthening of the 

sensitive phase in dogs. Preference toward 

the human face or some human odour could, 

in principle, have genetic underpinning. In 

similar vein Reid (2009) suggested also that 

such selective preference for human-based 

cues could have emerged as the result of 

specific foraging skills in dogs. Since their 

first contact with humans dogs were at 
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advantage if they figured out how human 

activities led to exploitable food sources.

　 The “Two stage hypothesis” seems to 

focus on two corresponding claims. It as-

sumes that “both domesticated and non-

domesticated canids are equipped with the 

phylogenetic prerequisites to respond to human 

stimuli” and as a consequence “if a canid is 

adequately socialized to humans during its 

sensitive period of socialization and has 

experience with human behaviours that predict 

reinforcement ... then the individual should 

perform above chance on a related task 

whether or not it is genetically domesticated 

［sic］”.
　 Unfortunately, it is not clear what the 

authors understand by “phylogenetic prerequi-

sites” because one would have expected here 

a reference to behavioural mechanisms and 

not evolutionary terms. Similarly problematic 

is the reference to “adequately socialized” 

because it is clear that wolves need much 

more intensive socialisation than dogs. Thus 

Udell et al. see no difference between a dog 

socialised for a few hours per day and a 

wolf socialised for 24 hours per a day with 

humans, despite the fact that this species-

specific difference must have genetic back-

ground and may influence also developmen-

tally the final mental functioning.

　 The two-stage hypothesis is correctly 

emphasising the well-known role of the social 

environment in behavioural development but 

seems to throw out the baby with the 

bathwater by failing to acknowledge the role 

of selective factors on the behaviour which 

contributed to some species-specific behav-

ioural differences between wolves and dogs. 

This approach is also problematic because 

the fundamental role of such comparative 

behavioural modelling is to explain species-

specific differences and not, that certain 

environmental conditions may mask them.

2.3 The “Dog behaviour complex”

　 Let’s start with a note on function. The 

life of ancient humans cannot be compared 

with that of a present day dog breeder 

selecting animals for the possible tightest fit 

to a conformation show standard. Our 

ancestors had little time and energy to invest 

in dogs (Morey, 2010). They only allowed 

those dogs to breed that were the best for 

whatever job they wanted them to do (or for 

no particular job at all) and they wanted 

dogs that could be maintained with as little 

effort as possible. Still one may argue that 

those ancient humans were “biophylic”  

(Wilson, 1984) and they may have shown 

anthropomorphic attitude toward animals 

(Serpell, 1996) by utilising human-specific 

social behaviours during interactions. Thus it 

seems reasonable to assume that they 

preferred those animals which were able to 

display mirroring social skills. The social 

behavioural correspondence between two 

individuals or the members of two species 

have been referred to as social competence 

(Topál, Miklósi, Gácsi, et al., 2009). Higher 

social competence leads to more complex 

social interactions either among conspecifics 

or among individuals of different species. We 

suppose that the evolutionary history of dogs 

in the human ecological and social niche 

enhanced their social competence which in 

turn allowed for the emergence of a range of 

different types of interactions, such as 

cooperation in herding (McConnell and 

Baylis, 1985) or guiding the blind (Naderi, 

Miklósi, Dóka, et al., 2001). We have stressed 

repeatedly that this approach is purely 

functional, that is, mutual social competence 

emerges at the level of behaviour and these 

outputs reflect very likely different mecha-

nisms.

　 For example, Lakatos, Soproni, Dóka, et 

al. (2009) have shown that dogs and one and 

half years old children perform comparably 

when finding hidden food in a two choice 

task based on human pointing gestures. 

“Comparably” in this context means that 

there is no statistical difference between the 

number of food items found (“Performance”) 

in the case of most gesture types displayed 

by the human. However, it would be naive to 

suggest that this performance is controlled 

by the same mental mechanisms. Though 

somebody may argue that the social 
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environment and experience of a 1.5 years 

old child and a pet dog are similar, there are 

several differences as well. For example, the 

child is also immersed in an interactive 

linguistic environment and is developing such 

skills in parallel. Moreover, in contrast to the 

dog, the child has an arm and hand that is 

involved in object manipulation and commu-

nication, and such experience could be vital 

in relying on the communicative gesturing. It 

should be noted that emitting of gestural 

signals (sending) and relying on gestural 

signals (receiving) comprises to a single 

functional unit of behaviour, even if the two 

processes can be investigated independently, 

and in humans (for example), there is a 

developmental shift in the emergence of 

comprehension and production. From the 

survival perspective any human should be 

able to comprehend as well as produce these 

signals. This symmetry does not imply to 

dogs (just as apes in case of relying on 

linguistic signals) that leaves little room for 

arguments on mechanistic similarity.

　 Csányi (2000) introduced a descriptive 

evolutionary model that organised systemati-

cally those behavioural traits, which are 

either human-specific or were subjected to 

particular changes during the evolution of 

Homo. The significance of these behaviour 

traits is often acknowledged with different 

emphasis in the work of others, but the so-

called ”Human behaviour complex” stresses 

the mutuality and interdependence of these 

traits in making us humans. Rather than 

relying on a sequential account of human 

behavioural evolution (change in one skill 

enables the evolution of a different skill), 

this model visualises human evolution as a 

process of parallel changes with tight 

interaction (both genetically and developmen-

tally) among these traits.

　 Broadening this approach Miklósi (2007) 

and Topál, Miklósi, Gácsi, et al. (2009) aimed 

to build a functional behaviour model based 

on notions originating from human behav-

ioural evolution. Thus for the functional 

modelling of inter-specific aspects of social 

competence in dogs, it seemed to be useful 

to introduce the idea of a “Dog behaviour 

complex”. As in the human case, this 

complex contains those components of dogs’ 

social competence for which there is 

behavioural evidence. In some cases the 

functional correspondence is relatively high, 

that is, there is a large behavioural overlap 

between the behavioural analogues of hu-

mans and dogs. Such relatively high 

correspondence has been described for 

attachment behaviour observed both in dogs 

(Topál, Miklósi, and Csányi, 1998) and 

humans (children) (Ainsworth, 1969). In other 

cases the human trait had to be decomposed 

to smaller units in order to reveal functional 

matching. Thus dogs may reach some levels 

in gestural communication as receivers but 

having no hands they present no match for 

humans as senders of such signals. Finally, 

there are obviously some human traits which 

do not have their functionally equivalent 

counterparts in dogs (e.g. musical skills).

　 In any case such comparative descriptive 

modelling of dogs’ social skills in respect to 

human social skills is a useful way to 

decompose social competence into meaningful 

and testable units of behaviour. For example, 

this thinking led us to test whether dogs are 

able to show a functional equivalent of 

imitation behaviour (see Huber, Range, 

Voelkl, et al., 2009; Topál, Byrne, Miklósi, et 

al., 2006).

　 Thus any reference to “human-like social 

cognition” or “human-like social behaviour” 

should not be taken literally to suggest that 

dogs’ mind is operated by mechanisms that 

are on par with respective human mental 

processing (see also below in relation with 

“theory of mind” arguments), instead such 

similarities reflect only functional correspon-

dence.

2.4 The “Synergic model”

　 Gácsi, Györi, Virányi, et al. (2009) found 

that 4-month-old dog puppies seemed to 

show a better performance in the two-choice 

pointing task than intensively socialized wolf 

puppies of the same age. They discussed 

this finding in terms of interaction between 
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some genetic advantage on the part of the 

dog and its early social environment (see 

also Miklósi and Topál, 2011). This behav-

ioural model has the advantage that it can 

be depicted graphically (see Figure 1), al-

though both the independent measure (time) 

and dependent measure (inter-specific social 

skills) are arbitrary terms. The key feature 

of this model is that it recognises genetic 

differences between dogs and wolves which 

have the potential to lead to certain social 

competences in the human environment 

provided that certain environmental (social) 

conditions are met. The genetic makeup 

predicts separate developmental trajectories 

for wolves and dogs which, however, can be 

perturbed by the social environment. For 

simplicity the model recognises three levels 

of social input at the quantitative levels, and 

makes predictions for their effect in case of 

dogs and wolves. Importantly, the “Y” axis 

does not represent some “general social 

competence” but different behavioural skills, 

such as responsiveness to human gesturing, 

or attachment to humans. One may suppose 

that both the developmental dynamics (X-axis) 

and the social experience may vary with the 

specific behavioural trait.

　 There are two further aspects of this 

model that need consideration. First, we 

assume that in order to be functional (in 

terms of survival) the social skill (or 

performance) should reach some threshold 

levels (Gácsi, Györi, Virányi, et al., 2009). For 

example, dogs have to perform over chance 

when relying on human pointing gestures. 

This level of competence is indicated by the 

dotted line. In practice such competence can 

vary within wide ranges, and has to be 

determined experimentally, separately for 

each social skill.

　 The second aspect relates to the levels of 

socialisation which may be regarded as 

arbitrary, but there is a general level of 

socialisation which applies to dogs living in 

or around human households. Given this 

premises the model gives a number of 

general predictions with regard to wolves 

and dogs. First, if both wolves and dogs are 

socialised in a way that is typical for dogs, 

the former do not reach the level of social 

competence that is acceptable in the human 

social niche for human-canine interaction. 

This could be either because dogs have some 

selective advantage over wolves in their early 

response to human cues (see Reid, 2009) and/

or early differential developmental trajectory  

(see below).

　 Second, if exposed to intensive socialisa-

tion to humans wolves may reach the level 

Wolf

Dog

Threshold for showing
certain social skills in
inter specific context

S
oc

ia
l  

tra
it

Intensive
socialisation

No socialisation

Development (age)

Socialisation level typical
to family dogs

Time of „additional” socialisation

Figure 1.　We present here an idealized model for comparing social competence in dogs and wolves, 

including the potential role of the social environment on the development of their social skills (see the 

text for detailes) (redrawn from Miklósi and Topál, 2011).
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of acceptable social competence. This may  

be the case with wolves’ utilisation of human 

pointing gestures. Importantly, however, due 

to the need for extensive socialisation wolves 

reach this level later in their ontogeny in 

comparison to dogs (Gácsi, Györi, Virányi, et 

al., 2009). Note that in the case of different 

social skills this developmental delay may 

vary based on the amount of additional 

socialisation needed and in some cases 

wolves may never pass this threshold of 

acceptable social competence. Based on our 

extensive experience with wolf behaviour, we 

may predict that even extensively socialized 

wolves would not show dog-like attachment 

toward their caretaker.

　 Third, by the nature of the developmental 

processes dog and wolf trajectories may 

cross each other that would reflect compara-

ble inter-specific social behaviour or perfor-

mance. Note however, that this only reflects 

a functional similarity and not necessarily 

similarity in the actual mental processes that 

control behaviour. Even if one supposes that 

the mind of a dog and a wolf may be 

operating in general according to the same 

principles, one cannot claim that the mind of 

a re-socialised stray dog and an extensively 

socialised wolf, that may actually show the 

same levels of social competence, actually 

relies on exactly the same mechanisms. This 

is because during their differential ontogeny 

these minds may have collected a different 

set of mental components for supporting the 

same behavioural outcome.

　 Fourth, the model also implies that the 

social environment plays a maintaining role 

in the social skills of both wolves and dogs. 

Despite being socialised to humans, these 

inter-specific skills deteriorate both in dogs 

and wolves in the absence of continuous 

human stimulation. However, the model 

claims a faster deterioration in wolves than 

dogs.

　 It may be worth to point out that there 

seems to be a fundamental difference in the 

intention of the modeller of the “two stage 

model” and the “synergic model”. As noted 

above the former model places the emphasis 

on the similarity while the later stresses 

differences in wolves and dogs. The time 

elapsed since the start of domestication of 

dogs at about 20,000-25,000 years ago resulted 

in genetic differences between dogs and 

wolves, which in both species reflect the 

selective effect on their respective environ-

ment. It seems also safe to assume that in 

the case of dogs the main selective force was 

the anthropogenic environment, and as a 

consequence dogs evolved to possess different 

morphological and behavioural traits. If one 

is aiming to explain such differences at the 

genetic level (e.g. Parker and Ostrander, 2005) 

then s/he needs to find well defined 

phenotypic traits. Thus behavioural research 

should have the important goal to pinpoint 

exactly that aspect of behaviour for which 

such genetic variation could be meaningful.

　 Such approach is also not without pitfalls. 

It is very important to understand the role 

of environmental factors in behaviour be-

cause one may easily draw erroneous conclu-

sions if the effect of varying environmental 

influence is mistaken for genetic variation. 

This is why raising wolves and dogs in 

similar ways is important, although perfect 

similarity is difficult to achieve especially in 

case of adult animals. Testing of young 

individuals seems also to be important to 

reduce the divergent effect of the environ-

ment. Since a relatively large part of historic 

genetic variation in the wolf has been 

retained in the different dog breeds (vonHoldt, 

Pollinger, Lohmueller, et al., 2010), behav-

ioural comparison of dog breeds rather than 

the wolves and dogs should lead to better 

behavioural models for genetic investigations.

2.5 The “Synergic model” and the argument on 

heterochrony

　 The development of dog morphology and 

behaviour is often discussed in the frame-

work of phylogenetically induced shifts in 

development (e.g. Klingenberg, 1998). Hetero-

chrony is an evolutionary concept that refers 

to the changes in developmental trajectories 

between an ancestor and a descendant 

species. In simple terms the organism may 
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pass fewer (paedomorphism) or more (pero-

morphism) developmental periods in relation 

to some point in distant time, which is 

usually the age at maturation. Accordingly, 

dogs develop slower in comparison to wolves 

because they retain some juvenile characters 

by their age of maturation. Thus dogs pass 

fewer developmental periods until they reach 

maturity. Although this concept has an 

appeal in a phylogenetic framework, it loses 

usefulness when explaining behaviour mecha-

nisms. Researchers often refer to a species 

as being “paedomorphic” despite the fact 

that selective processes affect phenotypic 

traits and not necessarily the whole organ-

ism. A direct application of the hypothesis of 

paedomorphism to the morphology of dog 

skull faced also serious challenges (Coppinger 

and Coppinger, 2002) and seemed to be of 

little use in general. Instead of referring to 

paedomorphism or peromorphism affecting 

the whole organism in general, researchers 

should take a look at behavioural (or 

morphological) traits separately.

　 In contrast to general assumptions on 

paedomorphism in dogs, a detailed look at 

behavioural ontogeny in dogs shows that 

some traits develop in a similar pace to that 

of wolves, and some are actually emerging 

earlier in dogs than in wolves. For example, 

huskies start walking earlier than wolf 

puppies and retrievers, standard poodles, and 

huskies bark earlier then their wild relatives 

(Feddersen-Petersen, 2001; see Miklósi, 2007 

for further discussion). These are clear cases 

for peromorphism that seem to contradict 

the general notion of the dog “being a 

paedomorphic species”.

　 It seems that Udell and Wynne (2011b) 

rely on this troubled notion of “paedomor-

phism” when criticising the synergic model. 

They disagree with our model because it 

suggests a faster development of inter-

specific social skills in dogs in comparison 

to wolves. Note, however, that the synergic 

model actually relies on the finding that 

young dog puppies are superior to socialised 

wolves of the same age in utilising human 

pointing gestures on a two way choice task 

(Gácsi, Györi, Virányi, et al., 2009). In other 

words dogs develop this social skill (achieve 

this performance) earlier then wolves. This 

may contradict the general notion of 

paedomorphism of dogs but it is in 

agreement with a more careful interpretation 

of developmental shifts as explained above. 

Actually, one could assume that peromor-

phism (earlier development) may emerge as 

the result of specific selection for a trait. For 

example, Feddersen-Petersen (2001) assumed 

that the early walking ability in huskies may 

indicate a selection for superior running 

performance. Thus such observations with 

regard to inter-specific social skills may 

reflect some selective advantage in the case 

of dogs in agreement with assumptions of 

Reid (2009) cited above. The fact that dogs 

show earlier development with regard to 

some human-oriented behaviour skills does 

not contradict those observations, which 

showed that other behavioural traits emerge 

later during dog ontogeny in comparison to 

the wolf.

　 The synergic model could also be seen as 

an expansion of the two stage model (see 

above and Udell, Dorey, and Wynne, 2010a) 

because it refers explicitly to both the genetic 

underpinning of developmental differences 

and reflects also on the dynamic interaction 

between phylogenetic differences and the 

nurturing environment. The synergic model 

could be applied also to other behavioural 

traits including aspects of intra-social 

behaviour or any other problem solving skill. 

Importantly, in this form the model does not 

make any predictions about the magnitude 

or direction of the developmental delay, level 

of competence or social experience. All these 

values should be determined experimentally 

which supply the input for the determination 

of developmental trajectories (see Figure 1).

3. Problems with the co-evolutionary argument

　 The implicit or explicit reference of dog-

human relationship as being a case for co-

evolution has a long tradition in texts about 

canines. One of the most detailed expositions 

was provided by Schleidt (1998) and a similar 
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argument using different type of evidence 

was presented by Paxton (2000). In contrast, 

most other notions of co-evolution do not 

enumerate any evidence, they simply take 

this situation as granted.

　 The simplest explanation for this situation 

is the literally translation of “co-evolution”  

as evolving “side by side” or being together 

on the same geographical spot. Importantly, 

however, co-evolution has a clear definition.

　 Evolution is often referred to as successive 

changes in allele frequencies (paralleled by 

phenotypic alterations) over long period of 

time as a response to environmental chal-

lenges. In similar vein co-evolution is 

implicated if one species exerts an important 

selective challenge on another which causes 

a specific evolutionary response by the 

second taxon, which in turn exerts a selective 

pressure on the first (e.g. Thompson, 1994), 

or more briefly, two or more species exerting 

reciprocal selection pressure on each other, 

leading to adaptation (Thompson, 1999).

　 One classic text book example concerns 

the co-evolutionary relationship between 

newts (Taricha granulosa) and garter snakes 

(Thamnophis sirtalis). Newts have evolved a 

powerful toxin (tetrodotoxins-TTX) that pro-

tects them from predators but the only major 

predator of this species evolved resistance to 

this poison. However, the poison of recent 

newts is actually much more powerful than 

what is necessary to kill a snake, so 

researchers assume that this reflects a case 

of co-evolutionary “arms-race” between prey 

and predator.

　 Thus any co-evolutionary scenario should 

involve at least one interaction between the 

two species that reflect mutual selective 

pressure. Using this logic Paxton (2000) 

argued that the superior olfactory ability of 

dogs may have relaxed selection for similar 

abilities in humans, which in turn allowed 

for anatomical changes that supported better 

speech skills. Schleidt (1998) has also argued 

that early humans may have learnt e.g. 

cooperative hunting or settling in a territory 

by observing wolves. Accordingly, present 

day humans may be the descendants of 

those who showed interest in wolves’ 

behaviour and were the best to utilise such 

knowledge.

　 There are two critical aspects of any co-

evolutionary theory. One must be able show 

that best explanation of the evolved trait(s) 

lies in the selective factor provided exclusive-

ly by the other species. The timing of the 

interaction is also important, that is, the 

selected co-evolutionary traits should emerge 

at the time when the selective environment 

is present, not before or after. It seems, 

however, that humans’ speech skills evolved 

before the time of dog domestication, and it 

is also likely that the social and hunting 

behaviour of humans (using tools and 

complex communication) had been quite 

elaborate before they encountered the wolves.

　 Thus in the absence of reliable evidence 

it seems that the textbook version of the co-

evolutionary argument is not valid in the 

case of dogs and humans, and the co-

habitation of dogs and humans affected only 

the dogs in terms of genetic change.

　 However, human-dog co-evolution may be 

still a viable concept if one extends the 

notion of evolution to human culture. 

Although there is a need to elaborate this 

concept in more detail, archaeologists and 

cultural anthropologists have accumulated a 

lot of data which suggest that dogs may 

have affected the evolution of early human 

culture. The presence of dogs in human 

communities may have lead to novel ways of 

exploiting resources, for example in the case 

of hunting or travelling over long distances. 

Such scenarios involved dogs with genetic 

changes affecting their morphology and 

behaviour but they probably did not affect 

human genetic constitution.

4. Cognition and mind reading: Do we know 

what we are looking for?

4.1 Cognition or problem-solving?

　 Sara J. Shettleworth, one of the most 

highly regarded comparative psychologists, 

defines cognition as collection of mechanisms 

by which animals acquire, store, modify 

information from the environment. In other 
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terms cognition involves perception, learning, 

memory and decision making (Shettleworth, 

2010). Other prominent researchers prefer a 

more restricted definition, for example, they 

may discriminate cognitive from non-cognitive 

processes based on the type of information 

handled by the mind, while others refer to 

“lower” and “higher” type of processes.

　 In our view Shettleworth’s (2010) broad 

definition has an appeal for those working in 

the field of comparative cognition because its 

generality and descriptive nature. The reason 

for this is simple. When researchers conduct 

observations or experiments on mental phe-

nomena in humans or non-human animals 

they collect behavioural data which represent 

usually a very crude (output) measure of the 

system (“mind”) studied. Logically, the model 

based on such data must be also a crude 

estimation of the mechanisms in the systems. 

This does not mean that such models of 

mental processes may not result in 

meaningful insights on how the mind may 

work in certain situations but researchers 

should be aware that present day methodolo-

gy of comparative cognition is far from being 

realistic representation of the natural 

situation. Note that similar problems are 

present in other disciplines when researchers 

aim to replace in vivo experiments with in 

vitro methods. Clearly, most present day 

research on comparative cognition is an 

analogue to in vitro experiments (for similar 

arguments see Byrne and Bates, 2007).

　 The behavioural tally of “cognition” 

should be “problem-solving behaviour”, which 

is a much less fancy term, but at least 

reflects that the inference of any mental 

processes is made by using behavioural data. 

It is also clear that problem-solving is based 

on perceiving, learning, memory etc. but by 

describing this aspect of behaviour one can 

avoid the reference to “information” which is 

another problematic word. So we would 

prefer to (re-)define comparative cognition as 

a scientific inquiry that studies how 

perception, learning, memory and decision 

making controls problem-solving behaviour in 

animals and humans.

4.2 The unavoidable anthropocentrism of the 

“theory of mind” concept

　 Interestingly, the notion on the “theory of 

mind” was introduced in connection with the 

mental capacities of chimpanzees (Premack 

and Woodruff, 1978), but the idea made a 

real career in human developmental psychol-

ogy (e.g. Perner, 1993). In most cases the skill 

of having a “theory of mind” is usually 

regarded as a synonym with the ability to 

attribute mental states to others, or in other 

words, having specific mental representations 

that in some way encode the hypothetical 

mental content of the other companion. The 

reference to ‘hypothetical’ is important be-

cause one has only indirect access to the 

others’ mental content. Adult humans may 

utilise the ability of mental attribution in 

two ways. For example, they may observe 

another to watching a dog, and make an 

inference that as a result of this exposure 

the watcher’s mind acquired a representation 

of the dog. Thus one may build a “second 

order” representation about the mental con-

tent of the other. However, in the lack of 

independent verification (e.g. asking: “Did 

you see this dog?”) one has no way to 

establish firmly that the particular mental 

representation actually has come to existence 

in the watchers’ mind, and will play a role 

in his/her future behaviour. Alternatively, 

humans may get involved in a social interac-

tion by assuming that the other possesses 

certain mental representations. For example 

one may automatically assume that the mind 

of others contains information about a dog 

or dogs in general because he observed 

regularly people in the vicinity of dogs. Thus 

mental attribution is a mechanism that may 

build particular second order representation 

about the actual content of the others’ mind, 

and at the same time it may be a mental 

strategy that plays a causal role in initiation 

of behaviour in humans.

　 There is however an important point to 

add here. As noted above there are two ways 

for predicting the others’ behaviour. One may 

rely either on the supposed mental content 

of the other or on the behavioural cues 
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provided by the other. Now the question is 

which way of thinking provides the better or 

more reliable prediction. The subject may 

prefer to rely on behaviour cues (if present) 

because they may predict the behaviour of 

the other to a greater extent than relying in 

the supposed mental content. One may 

assume that utilising actual behavioural cues 

may be more efficient, and this would be the 

default choice. Subjects may switch to use 

mental attribution if there are no behavioural 

cues available, or the social situation is too 

complex for using simple behaviour-reading. 

Further aspect of mental attribution is that 

in order to utilise this skill there is a need 

for a much large “data base” then for direct 

observation of behaviour.

　 One of the key aspects of mental attribu-

tion is that the mind should be able to 

represent intervening variables. For example, 

understanding of “seeing” (by the other) is 

such a variable or secondary representation. 

However, it is likely that the (human) mind 

is not born with such representation in place 

but has the basic skills to construct such 

representation(s) given the adequate environ-

mental input. Thus mental representation of 

seeing emerges only after being exposed to 

hundreds of social situations in which the 

subject observes “seeing” by the others. Let’s 

take a statistical analogy! One may suppose 

that the mind is running a multivariate 

statistics similar to a factor analysis. Single 

behavioural variables (like being present, 

looking in that direction, obstructed gazing 

etc.) could serve as an input and the system 

aims at finding a common explanatory 

variable (“seeing”). Note that such explanato-

ry (secondary) variables explain only a part 

of the variability present in the original 

(behavioural) variables and given the wide 

range of behavioural input variables, the 

explanatory power of the derived variable 

will depend on the size of the data base. 

Thus the subject’s mind will be able to 

derive a variable of “seeing” only if the 

computation rests on huge number of pro-

cessed events. Note also that in the case of 

humans the linguistic environment provides 

further support for this process, as the 

emerging derived variables (like “seeing”) can 

be strengthened by parallel linguistic verifica-

tions.

　 Thus it may be not surprising that 

mental attribution skills become more robust 

with increasing linguistic skills in human 

development, and any delay in collecting the 

required amount of experience (e.g. in 

children with hearing loss; Peterson and 

Siegal, 2000), leads to slower manifestation of 

this mental feature. Mental attribution in 

children can be easily verified in tasks 

depending on language while even adult 

humans are as likely to utilise simple 

behavioural cues displayed by the other  

as relying on mental attribution if the 

experimental tasks in presented in a non-

linguistic context (Gagliardi, Kirkpatrick-

Steger, Thomas, et al., 1995, see also below). 

This suggests that despite having robust 

mental attribution skills, humans tend also 

to fall back on behaviour reading if the 

situation offers such easy direct processing. 

In contrast, if the linguistic context of the 

social situation removes any observable 

behaviour cues then human subjects are 

forced to utilise mental attribution.

4.3 Testing “Theory of mind” in non-linguistic 

animals

　 Considering the above, it is not surprising 

that no convincing evidence for theory of 

mind exists in animals, partly because most 

experimental procedures introduce cues that 

can be used for behaviour reading, and 

partly because the much reductionist way of 

testing.

　 Consider for example the Knower-guesser 

paradigm, one popular experimental method 

for testing mental attribution in animals 

(Povinelli, Nelson, and Boysen, 1990; see also 

Heyes, 1993 for critical discussion). This 

procedure exposes the experimental subjects 

(chimpanzees) to two human partners (knower 

and guesser) of which only the knower is 

present and can witness when some valuable 

item (food) is hidden by a third person. 

Before the subject is allowed to make a 
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choice both partners indicate a potential 

location of the hidden item. The knower 

indicates the correct location while guesser 

indicates the wrong location. The mental 

attribution model assumes that the subject 

will base its decision on the assumed mental 

content of the partners (the witness had seen 

the hiding therefore he knows where the item 

is), alternatively a simpler behavioural inter-

pretation would note that the subject will 

rely on the cues of the witness because he 

was present during the hiding. Importantly, 

successful performance on such trials does 

not reveal whether subjects are utilising 

mental attribution or behaviour reading.

　 In order to decide between these alterna-

tive explanations researchers add so-called 

transfer tests (Heyes, 1993) in which they 

manipulate the partners’ chances to acquire 

information on the hiding. For example, in 

the original experiment both partners are 

present during the hiding but the guesser 

has a bucket over his head which prevents 

him from seeing. This test rests on the 

assumption that if the subjects are capable 

of mental attribution, they understand that 

buckets in this position prevent seeing, and 

consequently the acquisition of the hiding 

location. Thus subjects understand that 

seeing may lead to knowing. Importantly, the 

bucket over the head of the guesser 

represents also a cue. Subjects may simply 

learn during repeatedly testing that the 

partner with the bucket is an unreliable 

source of information. Accordingly, any claim 

about mental attribution can be made only if 

subjects perform correctly on the first 

occasion. However, there are actually many 

reasons why there is a high chance that 

subjects will eventually fail (like the chim-

panzees did). From our previous discussion 

the most important aspect of this failure is 

that chimpanzees may have not collected any 

experience about the others’ behaviour when 

they wear objects on their head. Although 

this notion may sound trivial but there is no 

evidence in humans that such experience is 

not necessary for the emergence of a similar 

skill in our species. One may argue that 

chimpanzees may also cover their head and 

eyes occasionally by objects etc. but we do 

not know how much of such kind of 

experience is necessary to form the basis of 

a robust mental attribution skill (see above 

the analogy with factor analysis).

　 We may also note that the presence of a 

clear cue (bucket over the head versus no 

bucket) would have facilitated anyway the 

subject’s thinking toward relying on behav-

iour reading. This is actually what happened 

when a similar experiment was performed 

with humans (Gagliardi, Kirkpatrick-Steger, 

Thomas, et al., 1995).

　 Although, Povinelli et al’s experiment was 

also criticised on other grounds (e.g. chim-

panzees may have difficulty in using mental 

attribution skills in cooperative situations, 

see also Hare, Call, Agnetta, et al., 2000), 

similar approaches to verify directly the 

presence of mental attribution skill in 

animals have lost their appeal. Most re-

searchers have recognised that present day 

methodologies are too crude to provide 

insight into mental attribution in animals, 

and behavioural investigations should focus 

more on observable features of mental 

processing than hunting some elusive “cognitive 

ghosts”.

4.4 Constructing a ghost of “theory of mind” 

for dogs

　 The theory of mind concept in the 

comparative behavioural research of canines 

seems to have emerged from nowhere, a bit 

similarly to the domestication hypothesis (see 

above). One location of its “birth” can be 

tracked down exactly. Reid (2009, p.326) 

writes that “still others favour the suggestion 

that dogs’ co-evolution with humans equipped 

them with the cognitive machinery to not only 

respond to human social cues but to 

understand our mental states; a so-called 

theory of mind (Miklósi et al., 2000, 2004).” 

Unfortunately, this is a clear example of 

misquoting others’ work because in those 

papers the authors did not mention that dog 

would utilise mental attribution during social 

interaction with humans. There is no refer-
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ence to “theory of mind” and even the 

phrase “mental attribution” and “mental 

state” is not mentioned with regard to dogs. 

There is also no mention of “co-evolution” 

either.

　 In her review Reid (2009) acknowledges 

that there has been no evidence for mental 

attribution in dogs, and similar conclusion is 

made by Petter, Musolino, Roberts, et al. (2009). 

Thus it is surprising to see the idea re-

emerging in Udell et al. (2011a) based on a 

problematic list of references. They implicate 

that dogs have displayed high level of 

performance in “five out of seven theory-of-

mind methodologies”. This list, which is 

based on Heyes’ review (1998), is problematic 

for several reasons. First, most original 

authors of the cited papers did not claim 

that the dogs’ performance was based on 

mental attribution skills. Second, dogs in 

Petter, Musolino, Roberts, et al. (2009) 

actually failed the specific tests on theory of 

mind and the authors concluded that “these 

experiments failed to provide any indication 

that dogs have theory of mind or understand 

the intentions of human testers.” Further, it is 

difficult to see how the study by Miklósi, 

Polgárdi, Topál, et al. (2000) on ‘showing’ 

behaviour in the dog, was re-interpreted as 

being a case for “role-taking”. Finally, Heyes 

(1998) may have listed such experimental 

paradigms as having the potential to reveal 

mental attribution skills, research (including 

her own) during the last 10 years has shown 

many alternative ways of explanation. For 

example, Heyes (2001) does not assume that 

imitation requires mental attribution in 

humans.

　 Obviously, Reid (2009) and Udell et al.  

(2011a) may have reasons to predict the 

capacity of mental attribution in dogs but it 

is important to rely on appropriate references 

and indicate clearly if one re-interprets the 

results of experiments of other researchers. 

Interestingly in the discussion that followed 

the publication of Udell and Wynne (2011b), 

the original authors also admitted the 

uselessness of the “theory of mind” concept 

(“perhaps it is time to acknowledge that the 

term theory of mind has outgrown its 

usefulness in comparative cognition studies”) 

and this was the main reason why we have 

been avoiding this concept altogether in our 

theoretical arguments in the last 15 years.

4.5 On the uselessness of “theory of mind” 

concept: Two examples

　 In a recent experiment Petter, Musolino, 

Roberts, et al. (2009) aimed to test whether 

dogs are able to detect human deception. 

Dogs were exposed to a somewhat modified 

version of the so called “deceptive pointing” 

experiment introduced by Woodruff and 

Premack (1979). In short, subjects are facing 

either a human (co-operator) who points 

always at the correct location of a hidden 

item (food) or another human (deceiver) who 

points always at the incorrect location. From 

the subject’s point of view the task is simple: 

it should choose the correct location based 

on the co-operator’s cueing and avoid 

choosing the cued location when facing the 

deceiver. As it has been pointed out earlier (e.g. 

Heyes, 1993) this experiment is problematic 

with regard to revealing anything about 

mental attribution because the way of 

presentation offers easy cues for behaviour 

reading for the subject. The task can be 

solved by recognising (learning) that in the 

presence of the co-operator one should 

choose the indicated location, and the non-

indicated one should be chosen in the 

presence the deceiver. Thus there is no need 

to rely on any mental attribution, that is, 

subjects do not need to know that the 

deceiver has any intention of deceiving them.

　 As expected dogs chose the correct 

location in the presence of the co-operator 

but most interestingly, they failed to learn 

that they should choose the other (not 

indicated) container when facing the deceiver; 

they chose randomly (for a similar result see 

also Szetei, Miklósi, Topál, et al., 2003). 

Interestingly, their performance was better 

when the humans were replaced by black 

and white boxes. Based on these observations 

Petter et al. concluded that “dogs are sensitive 

to the correlation between cues and their 
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outcomes but offer no support for the idea 

that dogs understand human intentionality”. 

Unfortunately, it has been never made clear 

what sort of evidence would have convinced 

the authors that dogs do understand humans’ 

intention. It would be unrealistic to expect 

that dogs would recognise the deceiver is 

pointing to the wrong location on the second 

trial, but even if they had chosen the other 

location, they could have done this on the 

basis of inferring “deceptive intention” or 

rapid learning after a single exposure. 

However, either case is unlikely given the 

dogs’ extensive exposure to “honest” humans 

all their life. The behavioural analysis 

revealed that during the deceiving trials dogs 

refused more often to approach any location, 

and they approached the deceiver human 

with longer latencies. This suggests that dogs 

were sensitive to the differences in the 

behavioural attitudes of the two experiment-

ers, thus if dogs had been raised in a more 

deceptive social environment they might have 

performed better in this test. However, even 

in this case the experimental design would 

prevent one from arguing that the positive 

outcome supported exclusively the mental 

attribution explanation.

　 More recently Udell, Dorey, and Wynne 

(2011a) tested dogs (and wolves) in a begging 

task in which subjects had to figure out 

from whom it might be more profitable to 

beg for food (see also Gácsi, Miklósi, Varga, 

et al., 2004). Two experimenters were present 

at the same time, one of which had always 

visual contact with the dog (eyes uncovered) 

while the vision of the other was blocked in 

different ways (back turned, book in front of 

the eyes etc). Although the study could be 

criticised on methodological grounds (see 

Virányi and Range, 2011; Roberts and 

Macpherson 2011; Horowitz, 2011 but also 

Udell and Wynne, 2011b), here we are only 

interested in the researcher’s attempt to 

reveal the “possibility that successful canid 

subjects might also be able to infer the mental 

states of others.”

　 This phrasing is rather surprising be-

cause, just as in the case of the previous 

attempts, this experiment was also based on 

discriminating between behavioural cues of 

attention. Although dogs show some variation 

in responding to different cues (book, camera, 

bucket over the head) hiding the human’s 

face, which may have an element of learning 

and experience, but this observation has little 

relevance with perspective taking. There is 

no need to take the perspective of the other 

if begging for food, simple behaviour reading 

makes the job just as well.

　 Reid (2009) argued also forcefully that 

dogs show strong scavenger attitude in the 

presence of humans. Thus the indiscriminate 

choice behaviour of shelter dogs in that 

experiment could also be explained by their 

strong motivation for feeding. In everyday 

situations dogs often receive food if they 

approach a non-attending human, so they are 

not inclined to utilise intervening mental 

representations in this task.

　 In a recent experiment dogs could observe 

that a human is hiding a piece of food at a 

location which was inaccessible to them 

(Lakatos, Gácsi, Topál, et al., 2012). Subse-

quently they were allowed to indicate this 

location in separate experimental trials either 

to a knowledgeable human, who was present 

during the hiding, or to a naive human, who 

had no knowledge about the location of the 

food. A purely logical interpretation of the 

mental attribution hypothesis would predict 

that dogs display more vigorous “showing” 

behaviour toward the naive human in 

comparison to the knowledgeable one. In 

contrast, we could not reveal such difference. 

Although this experiment did not aim for 

testing such hypotheses, in hindsight the 

behaviour of dogs indicates another type of 

logic. If it wants to get the food as fast as 

possible then the actual mental content of 

the helper is of less importance. Dogs 

indicated the location of food as vigorously 

as they could which was probably the best 

behavioural strategy in this case. In other 

words, this ‘showing’ behaviour in dogs has 

nothing to do with information providing but 

is rather an imperative behaviour that 

reflects the dogs’ goal.
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4.6 Looking ahead

　 Although some researchers may still 

entertain the possibility that dogs have 

mental attribution skills, but it seems that 

present day experimental methodologies are 

not able to provide robust evidence for such 

a claim. Moreover, as noted above it may be 

quite elusive to deduce complex mental 

phenomena on the basis of crude behavioural 

measures (such as making a choice between 

two options). Thus two different strategies 

may be useful.

　 Experiments should reflect more closely 

natural situations and more emphasis should 

be put on collecting detailed behavioural 

data. This approach would rely also on the 

introduction of new technologies that allow 

for gathering large amount of data without 

increasing the need for man power. Present 

day small scale laboratory testing may be 

optimal for collecting data but may not be 

adequate for investigating the problem at 

hand.

　 Alternatively, or in parallel, research 

should be centred at well-defined functional 

units of social behaviour and problem 

solving. Such a list of functional units is 

provided by the dog behaviour complex (Topál, 

Miklósi, Gácsi, et al., 2009), but there is room 

for different approaches. A behaviour-level 

analysis can provide a lot of insights in such 

functional phenomena as attachment, recon-

ciliation, empathy without the need to 

explain them at the level of complex mental 

processes. We still know very little about the 

robustness and flexibility of these functional 

units, that is, to what degree these overlap 

with the corresponding human trait. It may 

be that on the whole social skills in dogs 

may represent a minimum level of social 

competence which is needed for being 

involved in meaningful social interaction with 

humans. The modelling of dog social compe-

tence may have far reaching consequences 

for understanding our own, and may pave 

the way for designing socially competent 

non-living agents as well.

Conclusions

　 Comparative cognition is a young disci-

pline having a lot of potential, and this is 

even truer for such research conducted on 

canines. In the last century behavioural 

research on canines was often not taken 

seriously because dogs were seen as “artificial” 

animals which are useless in traditional, 

laboratory experiments. It has taken 15 years 

to change this trend, partly by re-defining 

the socio-ecological position of dogs, and 

putting the emergence of this species in an 

evolutionary framework that is tightly 

coupled with the modern history of humans. 

New laboratory approach has been developed 

that can accommodate testing large number 

of dogs worldwide. This comparative behav-

ioural and cognitive research on dogs has a 

growing influence on the field. However, 

canine cognition should be featured as 

modern, inventive discipline and we should 

be able to avoid committing old mistakes, 

particularly those which have been outworn 

already by others.
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& Csányi, V. 2004 Are readers of our 

face readers of our minds? Dogs (Canis 

familiaris) show situation-dependent rec-

ognition of human’s attention. Animal 

Cognition, ７，144-153．
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Species-specific differences and similari-

ties in the behavior of hand-raised dog 

and wolf pups in social situations with 

humans. Developmental Psychobiology, 47，

111-122．

Gácsi, M., Györi, B., Virányi, Zs., Kubinyi, E., 

& Range, F.; 2009 Explaining Dog Wolf 

Differences in Utilizing Human Pointing 

Gestures: Selection for Synergistic Shifts 

in the Development of Some Social Skills. 

PLoS ONE, ４，e6584．

Gagliardi, J. L., Kirkpatrick-Steger, K. K., 

Thomas, J., Allen, G. J., & Blumberg, M.  

S. 1995 Seeing and knowing: Knowledge 

attribution versus stimulus control in 

adult humans (Homo sapiens). Journal of 

Comparative Psychology, 109，107-114．

Ginsburg, B. E. 1975 Non-verbal communica-

tion: The effect of affect on individual 

and group behaviour. In P. Pliner, L. 

Krames, & T. Alloway (Eds.), Non-verbal 

communication of aggression. New York, 

Plenum Press. Pp.161-173.

Hare, B., Brown, M., Williamson, C., & 

Tomasello, M. 2002 The domestication of 

cognition in dogs. Science, 298，1634-1636．

Hare, B., Call, J., Agnetta, B., & Tomasello, M. 

2000 Chimpanzees know what conspecifics 

do and do not see. Animal Behaviour, 59，

771-785．

Hare, B., Rosati, A., Kaminski, J., Brauer, J., 

Call, J., & Tomasello, M. 2010 The 

domestication hypothesis for dogs’ skills 

with human communication: A response 

to Udell et al. (2008) and Wynne et al.  

(2008). Animal Behaviour, 79，E1-E6．

Hare, B., & Tomasello, M. 2005 Human-like 

social skills in dogs? Trends in Cognitive 

Science, ９，439-444．

Heyes, C. M. 1993 Anecdotes, training, trap-

ping, and triangulating: do animals attri-

bute mental states? Animal Behaviour, 46，

177-188．

Heyes, C. M. 1998 Theory of mind in nonhu-

man primates. Behavioral and Brain 

Sciences, 21，101-148．

Heyes, C. M. 2001 Causes and consequences 

of imitation. Trends in Cognitive Sciences,  

５，253-261．

Horowitz, A. 2011 Theory of mind in dogs? 

Examining method and concept. Learning 

& Behavior, 39，314-317．

Huber, L., Range, F., Voelkl, B., Szucsich, A., 
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Kubinyi E., & Csányi, V. 2005 The effect 

of domestication and socialization on 

attachment to human: a comparative 

study on hand reared wolves and 

differently socialized dog puppies. Animal 

Behaviour, 70，1367-1375．

Topál, J., Miklósi, Á., & Csányi, V. 1998 
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