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Abstract 

 

The current research investigated the difference between domestic working and non-working 

dog breeds’ processing of non-auditory communicative cues given by humans. We also 

assessed whether domestic working dog breeds were more aware of cues given by their 

caregiver or an unfamiliar person. The research furthered the findings of Cunningham and 

Ramos (2014), Scoular (2018) and Topál et al. (1998) that working dog breeds followed 

overt, non-auditory cues from human’s better dependant on the relationship between cue 

giver and dog.  Thirty-six dogs (Working breed; N = 21, Non-working breed; N = 15) and 

their caregivers were recruited through social media advertised on dog-related groups such 

as Spaniel Aid Foster Chat page. Only dogs who were friendly and generally happy around 

humans were recruited. The strength of the bond between caregiver and dog was measured 

using an adapted version of Ainsworths (1973) Strange Situation (Topál et al. 1998).  A 

series of non-verbal, static cues (Point, Point and Gaze and Gaze) varying in subtlety were 

delivered in a cue following task. For additional analysis, information about the dog and 

caregivers’ relationship was collected via a demographic questionnaire. It was hypothesised 

that Working dog breeds that are selectively bred for responsiveness to human-given cues 

would follow non-verbal cues better than non-working dog breeds.  It was also hypothesised 

that experience with a human caregiver would mediate the relationship between breed and 

cue-following ability in that those with a secure attachment to their caregiver would be better 

at following human-given cues.  

 

Both research hypotheses were supported, demonstrating that working dog breeds are 

better than non-working breeds at receiving non-auditory cues when delivered by their 

caregiver. Attachment type had a significant impact on cue following ability.  The results in 

combination demonstrate that working dogs are less affected by experiences at the 

developmental level than non-working dogs; the drive to fulfil the cue in working dog breeds 

is more critical than the relationship with the cue giver. Overall, it was concluded that breed 

group and relationship to the cue giver provided the most influence on the ability to follow 

human given cues. The results demonstrate that point cues are an established form of 

communication between humans and domestic dog as cues containing points were 

consistently better performed regardless of breed, cue giver or attachment type. A previously 

established relationship was also a requirement to produce cue following ability above the 

level of chance which could change the way animal-human cognitive research is conducted 

across various species.  
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Chapter 1 

Introduction 

 

This literature review will begin by discussing why humans keep dogs as pets before moving 

onto the evolution of the wolf to the domestic dog. It will then introduce the theory of cue 

following and consider the impact of cue following ability on domestic and non-domestic 

animals, highlighting the impact domestication has on dogs following that process. The 

ability to follow social competences will then be discussed before finally exploring 

attachment.  

 

Why do humans’ own dogs? 

Dogs are often referred to as ‘man’s best friend’ and have been part of human society for 

hundreds of thousands of years (Vila et al., 1997; Messent & Serpell, 1981). As far back as 

14 thousand years BP, humans and dogs have been seen to share burial sites (Nobis, 

1979), with bones of ‘pets,’ believed to be domesticated dogs being buried with their owner. 

The burial of pet bones with their owners suggests an ancient, strong mutual bond of 

attachment existed (Benecke, 1987; Morey, 1992, 2006). Fossil evidence recovered from 

Natufians, a tribe of hunter-gathers who populated the Earth 12,000 years ago, shows a 

puppy buried with a human (Davis & Valla, 1978).  

 

There are two types of dog ownership - dogs as pets and working dogs. In the current 

research, a pet is defined as any domesticated or tamed animal that is kept as a favourite or 

treated with indulgence and fondness. A working animal is defined as an animal used for a 

commercial or practical purpose (Stevenson, 2010).  

 

The relationship between pet and caregiver may be viewed as a social symbiosis, (Wilson, 

1975) suggesting a prolonged intimate relation between animals of different species, such 

as, between human and dog. Symbiosis can be viewed as parasitic, mutualistic, or altruistic. 

Pets manipulate the behaviour of their caregiver to gain one-sided social care same as 

young humans, often leading them to be described as social parasites (Archer, 1997). 

However, it could be argued that a dog provides companionship so the interaction is not 

one-sided. Some species, such as the Reed Warbler (bird), are pre-programmed to feed any 

open bill in their nest, even if they do not resemble their own young (Davies & Brooke, 

1988). Other bird species lay eggs in Warbler nests, exploiting the Warbler species to feed 

their young; this is an example of social parasitism.  
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Humans could also be seen as a social parasite, as pets are often sterilised at a young age 

and dogs are often forced to breed to produce specific phenotypic traits. For example, King 

Charles Spaniels are an example of dogs that possess baby-like features (low set large 

eyes) throughout their lifetime compared to other dog breeds that grow out of this. Humans 

have specially bred these characteristics for their visual appeal (Archer, 1997). However, 

there are currently no studies relating to the preference of “baby-like features in dogs” 

compared to other breeds of dogs without such neotenous features beyond the cute 

response (Serpell, 2003).  

 

Pets require extensive care from humans as do their children, making socially discriminating 

between the two more difficult (Dawkins & Krebs, 1979). Pet ownership could also be 

comparable to alloparenting. Alloparenting is where, “care is provided for conspecifics by an 

individual other than the genetic parents” for example, siblings or unrelated helpers (Wilson, 

1975).  

 

In the natural world, alloparenting is often associated with mammals and birds (Cisar & 

Young, 2008). Alloparenting creates a one-sided relationship to the detriment of the 

caregivers’ ability to protect their genetic lineage by reducing the care and resources 

available to the genetic offspring. However, it may fulfil emotional and attachment needs. Pet 

ownership could also be considered a mutualistic relationship, as both the pet and the 

caregiver benefit from the relationship. There is not usually a significant detriment to either 

party involved.  

 

Humans provide an ecological niche for pets in which regular food, shelter and water are 

provided. This environment allows a pet to survive and reproductively thrive. The animal’s 

humans generally choose as pets were other mammals, active at the same time of day, safe 

to keep at home and readily available. Animals living in homes tend to be warm to the touch, 

interactive in human company, and do not present a threat (Serpell, 1986; Messent & 

Serpell, 1981; Archer, 1997). These characteristics of ‘pets’ provide many potential ways 

that keeping animals at home can improve our lives. Owning a pet can provide social and 

emotional support, creating a sense of belonging and intimacy (Cobb, 1976) that the 

caregiver may not have with another human.  

 

It has also been suggested that pet ownership may have reduced the physiological effects of 

stress due to social buffering (Bergler, 1992; Lysons & Hatherly, 1992; Kikusui et al., 2006;). 

Social buffering allows for a reduction in the harmful effects of a stressful event (Kikusui et 
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al., 2006). For example, Liddell (1950) found that a young goat tolerated a new environment 

better when its mother was present. Dogs may also experience acclimatisation from the 

caregiver in a novel situation; the presence of the caregiver reduces the stress created by 

the unknown room. Taylor (1981) suggested that fear is shared between social parties, 

reducing personal impact. The presence of social companions has a physiological effect on 

individuals, reducing the endocrine stress response (Kikusui et al., 2006).  

 

Humans have found productive uses for animals, including for transportation, food, and for 

support such as guide dogs. The value placed on a working animal, and the demands on the 

caregiver are very different from that of a domestic pet (Serpell, 1989) and this produces 

behavioural differences. For example, dogs who were considered companions rather than 

working dogs were found to be more socially reliant on the caregiver during a problem-

solving task (Topál et al., 1997). These findings are concurred with Cunningham and Ramos 

(2014), who also found that familiarity with the cue giver increased cue following abilities, 

mainly when the cues provided were more overt.  

 

Topál et al. (1997) demonstrated that humans influenced the type of relationship with the 

dog, which was reflected in their ability to perform the problem-solving task. Similar to the 

current experiment, the dogs were observed during the strange situation task indicating the 

relationship between the dog and the caregiver. The problem-solving task involved trying to 

get into containers which contained food after watching a human experimenter (unfamiliar 

person or caregiver) open the tubs. The relationship influenced the number of food items the 

dogs were able to open influencing how much was eaten. 

 

Evolution of the Domestic Dog 

Humans and dogs both share a biological drive for food, shelter and a mate (Midgley, 1979) 

while naturally living in a group social environment. Wolves and humans co-existed over a 

large geographical area for a prolonged period (Dressel et al., 2015). Dogs most likely 

integrated socially with humans in an unobstructed fashion (such as food scavenging), which 

allowed humans to provide surplus food (Reid, 2009). Societal change from hunter-gatherer 

to sedentary agricultural population is likely to have been a defining change in the evolution 

of wolves to dogs (Gottelli et al., 1992). The sedentary living style provides an opportunity for 

independent domestication and genetic exchange between wolves and dogs. Dogs and 

wolves were likely to continue to interbreed due to the settled population, explaining the 

cross over in genes (Vila et al., 1997).  
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Evidence to support this comes from genetics inherited from the maternal lineage from one 

place; Vila et al. (1997) that provided a genetic link between domestic dogs and wolf 

species. The strength of the biological link was directly related to the geographic area of the 

samples, highlighting the continued interbreeding between dog and wolf.  Vila et al. (1997) 

suggested that interbreeding would also account for the considerable variation in phenotype 

and highlight multiple sources of origin. 

 

Due to their cohabitation, dogs evolved alongside humans, resulting in social co-evolution. 

Dogs have been known to live in human families for at least the last 100,000 years (Vila et 

al., 1997; Paxton, 2000).  

 

Wolves v Dogs 

Pet dogs that we know today are direct domestic descendants of wolves (Frantz et al., 

2016).  The structural differences between wolves and dogs (Davis & Valla, 1978; Messent 

& Serpell, 1981), allowed the emergence of domestication to be traced.  However, the 

origins of domestic dogs cannot be traced to one specific wolf population within a specific 

period (Messent & Serpell, 1981).  

 

Differences between domesticated and non-domesticated animals may be due to a 

difference in developmental stage rather than an inability to do the task. Frank and Frank 

(1982) highlighted the difference in the developmental stage between dogs and wolves at 

the same chronological stage. A link between the behaviour and physical appearance in 

dogs suggested that dogs which look more like wolves (Siberian Huskies compared to 

Cavalier King Charles Spaniels (CKC Spaniels)) share more similar behavioural 

characteristics (Goodwin et al., 1997). CKC Spaniels only showed two (Growl and Displace) 

of the fifteen behavioural traits associated with wolves (Fox, 1969,1971) compared to 

Siberian Huskies who showed all fifteen (Goodwin et al., 1997). Another breed of domestic 

dog which was similar in phenotype to Siberian Huskies is Malamutes, meaning they were 

also likely to share similar behaviour traits with wolves. Malamute pups took quickly to be 

being bottle-fed, unlike the wolf pups. The wolf pups required a trial and error process to find 

the right nipple and formula type. The wolf pups were also more easily distracted during 

feeding, for example, noticing minor changes in temperature and a slight change in nipple 

stiffness. 

 

Malamute puppies were seen to physically develop slower and reach milestones (such as 

walking and climbing) later compared to wolf pups of the same age (Frank & Frank, 1982). 

The rapid physical development of wolves could be due to being susceptible to predators in 
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the wild which required them to be able to escape. The need to be able to escape predators 

is not required in Malamute pups. Malamute pups would abandon their wolf foster mum to 

seek human contact, unlike foster wolf pups with a wolf foster mum. The Malamute pups 

became physically excited upon seeing the humans, unlike the wolf pups. The abandonment 

of foster mum demonstrates some direct changes in the behaviour despite being similar in 

phenotype.  Humans were more salient as potential social partners as Malamute pups 

abandoned their wolf foster mum to spend time in human company.  

 

Gacsi et al. (2005) demonstrated that hand-reared wolf pups would rather spend time with 

an unfamiliar adult dog compared to an unfamiliar human. Hand-reared puppies of the same 

age, showed the opposite behaviour further highlighting a difference in what is considered 

an acceptable social group by domesticated canids. Gacsi et al. (2005) further supports 

Frank and Frank (1982). 

 

Older dogs showed similar behaviour to wolves. Coppinger and Coppinger (2001) found that 

stray dogs that lived on the edge of human society showed wariness towards humans and 

were less likely to follow human-given cues. Stray dogs were also found to be more likely to 

avoid humans than domesticated dogs (Rubin & Beck, 1982). A reason for this could be due 

to a lack of trust in humans. The lack of trust in humans demonstrates that spending time 

with dogs in the critical time period is essential. 

 

Associative learning has been used successfully to create a type of social relationship with 

caregivers for wolves who had not gone through years of domestication. For example, 

humans would have prepared food for captive animals around the same time every day, 

meaning the wolves knew to attend to the caregiver at this time to gain food (associative 

learning).  If no food were gained, the wolves less likely to approach. Once the wolves 

established the trust to be around humans, this could result in cue following behaviour in 

wolves, however potentially not to the same extent as in domesticated dogs.  

 

Social competences 

Social competences are a collection of social skills that either evolved independently or in 

combination with other social skills that allowed for increased interaction and mating ability 

with others (Arnold & Taborsky, 2010). Social competences developed by dogs co-evolving 

with humans allowed the appropriate social response to be performed in a given situation 

that conforms to the social rules and expectations of others (Liddle & Nettle, 2006). Social 

competences allow optimised social behaviour constructed on available social information, 

thus indicating social flexibility based on environmental interaction.  
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Social behaviour, in contrast to other behaviour types, has infinite possible outcomes, and 

each situation needs to be approached differently. Social competences allow for an 

organism to respond appropriately based on available information and to modify social 

responses based on context. The appropriate reaction may not be the same each time a 

particular social interaction occurs and needs to be based on the other social information 

which is available to maximise each social interaction. 

 

Although most research on social competences has been conducted using humans, non-

human animals have also been known to adapt their behaviour in social situations. For 

example, when a social partner is removed during times of stress (showing a snake), in a 

new environment, squirrel monkeys are shown to be more stressed than if the same 

situation occurs in their home cage with a social partner present (Coe et al., 1982). The 

stress is thought to be shared with the social partner, reducing the impact on one individual, 

potentially increasing survival rate. It, therefore, seems likely that possession of social 

competency is beneficial in a Darwinian sense (Poulton, 1901) and is likely to influence 

survival and reproduction positively.  

 

Evolutionary Social Competencies (ESCs) are species-wide social skillsets that are selected 

through Darwinian processes (Poulton, 1901) to increase genetic fitness and survival (Hare 

et al., 2002; Miklosi & Topal, 2013). ESCs allow animals to control their social group to 

maximise the resources available (i.e., food mates). These species-wide changes selected 

for by a specific environment, result in changes in the ‘normal reactions’ to ensure they are 

modified appropriately to fit the current niche of the animal. These changes can be seen on 

a continuum which is determined by evolutionary factors to optimise the species-specific 

functional behaviour. ESCs are seen to influence the relationships within a group (Mikolsi & 

Topal, 2013). 

 

ESCs develop over long periods; however, other factors may also influence behaviour at the 

individual level. Each individual could be influenced by its environment and experiences, 

shaping their species-specific social skills that result from ESCs to be beneficial in the 

current situation they find themselves in (Miklosi & Topal, 2013), known as the 

Developmental Social Competencies (DSC) theory. ESC and DSC processes can work 

together to produce observable behaviour. For example, the availability of food from humans 

may have positively rewarded closeness and friendliness towards humans in ancestors of 

domestic dogs, shaping acceptable behaviour for the social group and facilitating human-

dog bonds (ESCs) (Cunningham & Ramos, 2014). ESCs could then be intensified through 
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learning at the individual level. As a dog begins to associate their human caregiver as a 

source of food, the ESC is further shaped to produce a closer human-dog relationship as 

seen in modern domestic pets. Thus, individual bonds exploit the ESC but are created by 

DSCs.  

 

Another ESC relevant to this study is that dogs accept humans as a co-species and rely on 

them for information, meaning they are more likely to be paying attention to humans than 

wolves where this ESC seems absent (Gácsi et al., 2009). Dogs from just eight weeks old 

struggled less with their human handler and were quicker to maintain eye contact with the 

human cue giver (Gácsi et al., 2009). The wolves only began to struggle less as they aged 

and were only more accepting of eye contact with maturity and human experience. The 

acceptance of human eye contact later in life could be explained as increased following cue 

behaviour in older, human-reared wolves. The experiment also highlighted that dogs have a 

predisposition to look into the face of a human (ESC), whereas for young wolves did not. 

Wolves ability to look at the face of the experimenter as they aged implies this occurred due 

to a DSC.  

 

Dogs acceptance of humans as co-species from a young age could be due to an 

evolutionary advantage that is present in dogs due to genetic changes that occurred during 

domestication (Gasci et al., 2009). The wolf pups only performed at the level of chance 

providing further evidence that dogs have additional abilities to process the cue cognitively 

and to understand the communicative nature of the cue that could result from ESCs that 

were shaped because dogs spend more time in human company and rely on them for food 

and shelter in comparison to wolves.  

 

Like in humans, there is a window of critical social learning (Moriceau & Sullivan, 2005). 

Humans learn to communicate using appropriate gestures through imitating others; this is a 

form of social learning (Bandura, 1997). Dogs could be following cues by imitating their 

caregiver, suggesting social learning underpins performance.  

 

Engagement with a social partner about an object is defined as joint attention which is a 

precursor to social learning (Bard & Leavens, 2008), and this capacity emerges in humans 

around 9 – 12 months of age. Both human and chimpanzee infants go through the 

developmental stage of intersubjectivity before joint attention (Bard & Leavens, 

2008).  Intersubjectivity is a flexible response to the social environment (Papousek & 

Papousek, 1987) and represents the infant (human or primate) developing an understanding 

that the other person could see the environment they could see.  
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Working dogs such as sheepdogs are often socialised with sheep from a young age, 

allowing the sheep to become part of the dogs’ social group. Often sheepdogs spend little 

time in human contact compared to a companion animal (Lorenz & Coppinger, 1986), and 

this may influence social learning and affect the relationship between dog and caregiver.  

This may also explain why domesticated shelter dogs with little human contact are not as 

good as dogs and wolves with daily contact at following human given cues (Udell et al., 

2008). Dogs who spent time in shelters at a young age may also miss the critical window to 

form bonds with humans making attachment bonds in later life more challenging to form. 

Thus, previous human exposure may impact on domestic social competencies (DSCs).  

 

Similar to wolves, Coppinger and Coppinger (2001) found that stray dogs that lived on the 

edge of human society showed wariness towards humans and were less likely to follow 

human-given cues. Stray dogs were also found to be more likely to avoid humans than 

domesticated dogs (Rubin & Beck, 1982). A reason for this could be due to a lack of trust in 

humans. 

 

Domestication, therefore, could result from a two-stage process that requires human 

interaction during a window of sensitivity that allows acceptance of humans as social 

companions and continues learning about humans as a potential resource that is not 

restricted to that stage. The capacity to form relationships resulting from an ESC may 

provide a reason why the sheepdogs’ ability to herd sheep with little direction or interaction 

from humans (Udell et al., 2008). While DSCs support why shelter dogs with little human 

contact can still be returned into a family setting. 

 

Together, the influence of ESCs and DSCs explain the processes of how humans actively 

shaped dogs over generations allowing an increased sensitivity and understanding in human 

given cues. These cues become particularly prevalent when rewarded with food, suggesting 

learning may also play a part in dogs’ abilities to follow human communicative gestures.  

 

Conditioning 

Many animals, including human children, chimps, orangutans, horses or dogs, favour a 

behaviour which has previously provided a positive outcome. In a similar manner to Skinner 

(1938) boxes where rats were rewarded with food for pressing a lever through operant 

conditioning, wolves have also gained food rewards by being close and friendly towards 

humans (Boitani, 1982). The behaviour is reinforced by providing a reward which 

encourages the behaviour to be repeated (Thorndike, 1898). Conditioning is a tool used to 
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train a behavioural response in animals where the desired behaviour is absent. For example, 

police dogs looking for drugs in search of a house will result in a particular toy reward.  

  

Conditioning can also occur unintentionally. Pavlov (1927) and Skinner (1938) have shown 

how easily animals can be conditioned. Dogs may be conditioned without intention. For 

example, barking for attention can be unintentionally rewarded by the owner paying attention 

to the dog to quieten them (Pryor, 1985, p.43).  

 

The ability to follow cues may not be an intentional learning or training process, but rather a 

simple association passively learned between the cue and a reward that the animal 

becomes conditioned to follow. Simple associative learning could be used to explain the cue-

following behaviour which occurs between humans and dogs rather than higher cognitive 

process. Even so, if the abilities demonstrated by dogs are the result of learning, the ability 

to make such associations highlights a potential predisposition to attend to human behaviour 

that could be more advanced in dogs compared to wolves. Learning can continue throughout 

the dog’s lifetime (Udell et al., 2008), allowing the dog to learn human behaviours through 

classical conditioning or social learning. 

 

Non Domestic Animals  

Cue following tasks allows an insight into animal cognition as they demonstrate the ability to 

process incoming information. The tasks were a series of movements which allowed the 

observers to see if an understanding of communication was established. Cue following tasks 

have been extensively carried out using animals in particular non-human primates, wolves, 

dogs and foxes. Historically, more elaborate cues such as pointing have been more 

successfully followed (Cunningham and Ramso, 2014; Topal et al., 1997).   

 

In almost all research conducted with non-human primates, the evidence suggests that the 

ability to follow human given point cues could be because of enculturation rather than an 

innate ability to follow cues. Monkeys, as well as apes, who spend time in human contact, 

can respond correctly to point gestures (Itakura & Tanaka, 1998). The primates required 

extensive experience with humans in order to perform cue following tasks efficiently 

(Anderson et al., 1995; Tomasello et al., 1997). 

 

It is well documented that captive chimpanzees will use point cues to gesture towards food 

when provided with a human given cue (Leavens & Hopkins, 1998) or to indicate tools 

required to retrieve food (Call & Tomasello, 1994) demonstrating conditioned behaviour 

between the food and action. Leavens & Hopkins (1998) established that one hundred and 
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fifteen chimpanzees raised in captivity used a referential gesture to gain a food reward, and 

forty-seven of them used point gestures. In captive chimpanzees, the ability to use point 

gestures did not require specific training, demonstrating a way of creating joint attention 

towards an object between human and primate spontaneously arises. It has been argued 

that chimps who use whole hands to orientate towards food were attempting to grab the item 

rather than attempting intentional communication. However, this was still a form of 

communicating and created joint attention between chimp and human. Pointing 

gestures with an outstretched hand were only seen in chimpanzees who had been raised in 

captivity. They were more likely to use the whole hand rather than the outstretched index 

finger, which was seen only in chimps with language training. The outstretched index finger 

requires extensive time spent with humans and highlighted that interactions with humans 

might shape the behaviour and understanding of communicative intent in apes (Krause & 

Fouts,1997).  

 

Itakura (1996) also tested eleven non-human primate species (including chimpanzees, 

macaque, orangutans and capuchins) to identify if they were able to follow the visual 

attention of a human experimenter, without an overt hand gesture. The primates were in 

group cages and were given a choice of whether to participate. The number of each species 

varied depending on who chose to interact. Each experimenter stood in front of the cage and 

waited for eye contact with the subject. The experimenter would get the attention of the 

primates by calling, and then delivered the cue. The chimpanzees’ cues were delivered by 

the researcher (Itakura, 1996) or his assistant, both with experience of working with other 

non-human primates, but not these particular subjects. The cues consisted of gazing behind 

the non-human primate and using just a head movement, or head movement accompanied 

by a point to the left or right of the primate’s visual field.  

 

Squirrel monkeys, macaques and capuchins were non-responsive without pointing. 

Chimpanzees had a low response rate at 20% when only head and eye movement were 

used.  The prior relationship between the orangutan and the experimenter could explain why 

the orangutan achieved 100% for the point and gaze condition. The experimenter was the 

orangutan's trainer, which created a close pre-existing bond that may have facilitated cue 

following.  It was observed that the longer the subjects participated in the experiment, the 

better they performed. Lemurs, although not following the point cue, did show interest in the 

outstretched hand or index finger. The results highlighted that with increased interaction with 

a human cue giver, non-human primates were able to do better. Point cues were necessary 

and allowed proper communication of the intended information. Gaze only cues were not 

being sufficiently salient to convey information for these primates (Anderson et al., 1995).  
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Although point cues are often used as a communicative gesture in humans, we also use 

more subtle cues that can be used to interpret our behaviour and cognition. Gaze cues have 

been detected by human infants as young as five months, who adjusted their gaze to follow 

the attention of another human in the absence of more overt, pointing cues (Farroni et al., 

2003).  

 

However, there is limited evidence that more subtle cues, such as head orientation only, or 

gaze only can be understood by primates. Itakura & Tanaka (1998) tested two Chimpanzees 

(aged 18 years old and 13 years), an Orangutan (aged five years) and ten human infants 

(aged 18-27 months). All the primates had lived in captivity in labs at Kyoto University for at 

least five years with considerable human interaction.  Primates were tested using five cues, 

including a gaze cue where only the cue givers eyes moved. All the participants performed 

poorly in the gaze only cue when it was not accompanied by head movement. The subtle 

nature of the cue meant detection was difficult for humans as well as primates, consistent 

with other evidence in non-human primates. However, when the cue was detected, human 

children did not seem to require a learning period to follow the cue, which was different from 

most non-human primates. No training was mentioned for the child or the orangutan 

(Butterworth & Jarrett, 1991). The chimpanzees, however, took a minimum two of sessions 

training to understand gaze cues; this is constant with previous research where these apes 

have needed to learn to follow subtle cues (Itakura & Anderson, 1996). Primates, although 

attending to the cue, may not have ultimately understood the communicative intention 

behind the command, unlike human children. 

 

Itakura and Tanaka (1998) used a familiar experimenter when working with non-human 

primates (orangutans and chimpanzees) as it was easier to deliver the cues. That a prior 

relationship is required to be effective in cue following is implied by experimenter choice in 

Itakura and Tanaka (1998). The requirement for a previous relationship between cue giver 

and participant was also supported by Leavens & Hopkins (1998). Leavens and Hopkins 

(1998) tested 115 chimpanzees on their ability to use referential cues. There was a mixture 

of rearing histories. The results demonstrate that gaze alteration is used as a part of 

communicative techniques. The visual orientation demonstrates a deliberate intention to 

communicate. 

 

The human exposure hypothesis is supported by evidence from non-human primates, who 

on the whole, are significantly worse than dogs when doing human interaction tasks. Bräuer 

et al. (2006) demonstrated the effect of interspecies relationships through the difference 
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between apes and dogs in a cue following task. The experimenter either used 

communicative cues (point, gaze, point and gaze) or behavioural cues (reaching for the 

container, trying to open container, shaking container). The dogs performed significantly 

better than the apes on the communitive cues (point, gaze, point and gaze). Dogs were able 

to follow the reaching cue best out of the behavioural cues. Communitive cues were 

significantly better, followed compared to behavioural cues by dogs. 

 

Interestingly apes were able to differentiate noise cues, meaning they were able to equate 

causality to the noise, unlike dogs who were swayed by the humans' physical actions.  A 

reason for this could be that dogs have accepted humans as communication partners; 

therefore, they rely on similar cues for sharing of resources such as food and shelter and this 

has produced an innate behaviour change. 

  

Hare et al., (2005) used fox cubs which were bred explicitly over generations for their 

friendliness and willingness to be in contact with humans for cue following tasks. The control 

group was wild foxes of the same age. They compared the ability of domesticated fox kits 

and puppies to follow human-given cues. Domesticated fox kit, non-domesticated fox kit and 

domesticate puppies all followed a ‘point and gaze’ cues (where gesture and eye gaze 

oriented towards a marker) to find hidden food. All three groups performed above the level of 

chance, with domesticated fox kits and domesticated puppies performing similarly. Wild 

foxes were able to use the point and gaze cue to locate hidden food, but this was at a 

significantly lower rate than the domesticated fox kits. The ability for all three groups to use 

the cue to find food demonstrated the ability to follow a point and gaze cue may be innate in 

canids. However, the difference in ability seen could be due to the frequency spent in human 

contact. The ability to follow human given cues may not be explicitly a learned ability, 

created due to the animals’ many social experiences, but again seems to be the response of 

both evolved traits and lived experience. 

 

Social development was not considered when Hare et al. (2005) tested domesticated and 

non-domesticated foxes. Domesticated animals develop slower than undomesticated 

animals. The lack of requirement for animals to be independent will delay stages in walking 

and weaning (Frank & Frank, 1982).  The slower development in domesticated animals can 

change the sensitive period, where the animals are more responsive to external cues than 

they are in later life. The sensitive period for both non-domesticated foxes and wolves is 

around 45 days (Trut et al., 2004). Dogs, in comparison, have a sensitive period of around 

84 days (Scott & Fuller, 1965). A possible explanation could be that dogs do not start 

forming social bonds until they start walking, which is unlike wolves (Scott & Fuller, 1965). 
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Therefore, the difference may not be because the domesticated foxes are better at following 

human given cues (Scott and Fuller, 1965).  The domesticated foxes may still be in their 

sensitive period, whereas the non-domestic foxes will have already been through this stage. 

Testing any animals in their sensitive period could cause an increased ability to follow 

human cues due to them being more sensitive to external influences.  

 

The human-given gestures used in both Cunningham and Ramos’ (2014) and Topal et al., ’s 

(2009) research and my previous research findings (Scoular, 2018) used the same 

commands of point, gaze and point and gaze. 

 

Cunningham and Ramos (2014) demonstrated that the level of training did not affect the 

ability of dogs when completing a cue following tasks. The same point, point and gaze and 

gaze only cues were used during the cue following task as the current study. The level of 

training of the 30 dogs tested was determined by if the dogs regularly participated in 

competitive fly ball or agility. Both fly ball and agility require a reliance on human interaction. 

As a control shelter dogs, who had little human interaction were used. The shelter dogs were 

walked for one hour a day and fed twice a day. This was the only human interaction they get 

in a 24 hour period unless walked by members of the public who are interested in rehoming 

the dog. The history of the shelter dogs used in Cunningham and Ramos (2014) was 

unknown, meaning the dogs may have previously had family homes and competed in fly ball 

or agility. To determine attachment type between the dog and cue giver Cunningham and 

Ramos (2014) also used the Topal et al. (1978) adaptation of Ainsworth’s strange situation. 

Cunningham and Ramos (2014) determined impact of attachment type and breed type 

required further investigation. Following the same methods as Cunningham and Ramos 

(2014), Scoular (2018 unpublished) tested 15 pet dogs split into working (7) and non-working 

(8) to evaluate the impact of the relationship on cue following ability. Scoular (2018) 

demonstrated a trend suggesting breed and attachment type was impacting cue following 

ability. The trend in Scoular (2018) suggested that a less secure relationship between 

caregiver and dog would provide better cue following ability due to an increase in vigilance.   

 

The results of all three studies suggested that experience with the cue giver may have 

impacted on cue following ability. Cunningham and Ramos (2014) demonstrated that cue 

following ability could be an innate skill by finding no significant difference in training level, a 

surrogate measure for human experience.  
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Dogs and humans share over 75% in chemical composition and electrical brain patterns 

when presented with cue following tasks (Halpren & Martinez-Marcos, 2003). The similarity 

in brain structure may be why dogs can easily follow human given cues. The ‘point only’ and 

‘point and gaze gestures’ were followed more accurately than the gaze only gesture in all 

studies, in line with previous research that also found more overt cues were followed better 

compared to subtle eye movements (Anderson et al., 1995; Hare & Tomasello, 2005; 

Cunningham & Ramos, 2014). 

 

Cue Following 

The ability of animals to understand and interpret human commands has always been of 

interest to the scientific community. In particular, how animals understand non-verbal 

communication as it offers a window into the cognitive abilities of non-humans’ animals. A 

way of assessing the cognitive abilities within animals is the object choice task. A human 

would give a non-verbal instruction through a movement such as points and head turns to 

indicate an area or object of interest. The animal has to make a choice how to respond to 

this information. The ability for the animal to follow the movement demonstrates an 

understanding to difference in perception of the world and the ability to use information given 

by others to help aid own understanding. Vila et al. (1997), Cunningham and Ramos’ (2014) 

and Topal et al., ’s (2009) are some of many who successfully demonstrate cue following 

tasks as a way of communicating environmental information between dogs and people. 

 

Human exposure Theory would suggest that puppies should do worse at cue following than 

adult dogs as the puppies have spent less time in human company to learn cue following 

ability. Agentta et al., (2000) concluded no difference in cue following ability between 4 

months to 4-year-old dogs searching for food using new, human-given cues never seen by 

the dogs before. The cues included a combination of gazing, body movements and or 

placing a marker in front of the correct tub. Unlike the current experiment, the correct choice 

was rewarded with food. The placement of the food reward was not visible to the dogs. Dogs 

were excellent at finding hidden food as long as humans were orienting towards the 

container. Not seeing the physical placement of the food stops the dogs using memory to 

find the food and also prevents a positive reinforcement loop being created for remembering 

the location. As demonstrated by Macpherson and Roberts (2010), dogs will return to the 

area of most food and will do better in a changing situation.  Instead, the dogs are relying on 

the information in the cue to find the food container, highlighting the dogs’ ability to use new 

cues. The ability to follow the cue suggests it is not just learning from previous memory 

experience. 
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Riedel et al., (2008) also demonstrated that puppies aged six weeks were able to follow 

human give point cues. There was no difference in the puppies performance at 24 weeks. At 

six weeks the puppies had little exposure to human given cues. The results demonstrated 

that little exposure to humans and consistent ability showed an innate skill for human given 

cues (Riedel et al., 2008). 

 

Hare and Tomasello (1999) delivered cues by both humans and other dogs (‘point’ and 

‘point and gaze ‘cues) to ten domestic dogs. The dogs were all regularly boarded at a 

boarding facility and were assumed familiar with both the human and dog cue giver. One 

subject in the study was six months old and was better able to use conspecific information 

correctly to identify the cue than that of a human. The four-year-old dogs were better at 

following the human given commands compared to the younger ones who were better at 

following dog given commands. The sample size was too small to draw a reliable statistical 

result. However, it indicated that the more time spent in a humans’ company; the more dogs 

accepted humans as a conspecific increasing cue following ability. Dogs ability to follow 

human cues could, therefore, be due to their unique history (Vila et al., 1997). 

 

A potential problem of using point cues to evaluate human/dog interaction may be caused by 

unintentional training for specific cues. Historically, an outstretched hand may have been 

used to provide food to wild dogs during the process of domestication. This repeated 

exposure to the pointing movement associated with a form of reward could have 

unintentionally conditioned the dog to follow an outstretched hand. The point cue further 

supported the evidence that dogs would not spontaneously have followed cues with just 

head tilts, eye movements or point gestures without previous reinforcement and training of 

some kind (Udell et al., 2008). Thus, following cues by dogs could be dependent on a 

learned association between the cue and reward (Miklosi et al., 2003). Leavens and Hopkins 

(1998) revealed a potential predisposition for dogs to attend to human behaviour which could 

facilitate learned associations in dogs. 

 

A possible problem to the cue following studies could be animals raised in captivity would 

not produce natural behaviours. Tomasello et al., (2005) rejected the idea of joint attention in 

chimpanzees because the artificial testing and raising environment of the chimpanzees may 

not produce natural behaviour. Thus, any observed joint attention could simply be an artefact 

of the encultured, humanised environment. Tomasello et al. (2005) compared chimps who 

were raised in an artificial environment to children raised in a natural environment which 

could be a reason for the failing of chimps rather than an inability to follow the cue.  In order 

to make the comparison valid, humans would also be required to be raised artificially. 
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However, other research has suggested that intensive daily communication with humans 

does allow shared attention to develop, and chimpanzees learned to use and follow human-

given, non-verbal cues such as ‘point cues’ as a part of everyday communication (Bard & 

Leavens, 2008). 

 

Eye contact has been seen as a way of facilitating communicative intent (Téglás et al., 2012) 

as well as a way of communicating information. The cognitive ability behind following distant 

gaze cues may be innate (Schloegl et al., 2007). Time spent interacting with humans 

regularly allowed the development of the ability to follow human gaze cues around barriers.  

 

The ability to follow human gaze cues around a barrier reliably occurred around six months 

of age in wolves (Range & Viranyi, 2011) compared to 4 months when delivered by a 

conspecific. The results suggested the ability to follow a distant gaze cue is an innate ability 

which is not reliant on a complicated cognitive process. The delayed emergence of following 

human gaze could have been due to the methodology. Wolves were trained with positive 

reinforcement for looking directly into the human’s eyes, which may, in turn, have inhibited 

their ability to follow a gaze cue towards a distant location. No training was required for the 

conspecific condition, which suggested that gazing is a natural form of communication 

between wolves. The learned ability to follow gaze cues for humans demonstrates a 

particular behaviour can be shaped.  

 

At the age of fourteen weeks, wolves had already developed the ability to follow distant gaze 

cues (Range & Virányi, 2011). A plausible explanation could be due to the level of 

independence required from wolf pups at an early age requiring the use of complex 

interaction skills (Range & Viranyi, 2011) in comparison to dog puppies of the same 

age.  The results of Miklosi et al., (2003) demonstrated that dogs would look at the face of 

experimenter after a period of training, actively seeking eye contact, to help them solve a 

novel but similar problem. Wolves would not. Wolves naturally hunted as a group and relied 

on social information from conspecific and prey.   

 

Attachment theory  

The relationship between caregiver and dogs in both the working and pet context are often 

compared to that of parent and child (Bowlby 1969; Ainsowrth, 1973). When questioned, dog 

owners considered their animals as being dependents but also a source of fun and play. The 

questions created a similar list of relationship characteristic, as seen in a positive parent-

child relationship. Like small children, the inability to communicate efficiently was also seen 

as a feature of the relationship. The ability to learn and seek mutual enjoyment from simple 
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interactions has been well documented. People recognised the emotional similarity between 

humans and animals (Lorenz, 1970) that allowed communication through looking, touching 

and pointing (Moschis et al., 1983). Attachment bond formation required the same types of 

communication.  

 

Attachment theory was first proposed by Bowlby (1958) as a pre-determined biological state 

created due to the need for survival between new-born infant and caregiver. Attachment can 

influence the functioning of neurobiological structures (Bowlby, 1958), making it more than 

an emotional bond (Gubernick,1981).  

 

The Strange Situation task (Ainsworth, 1973) provided a way of testing attachment between 

parent and child. The task consisted of eight brief episodes where the child is left in a toy-

filled playroom either with the parent (usually the mother), an unfamiliar person, or both the 

unfamiliar person and parent. The child’s’ behaviour was recorded during each episode 

according to a validated scoring system developed by Ainsworth (1973). The “type” of 

relationship between the parent and child was to be determined. The original attachment 

scale recognised three categories (secure, avoidant, and resistant attachment) (Ainsworth 

1973, 1979). Another category, disorganised attachment, was later added by Main and 

Solomon (1990).   

 

A secure attachment is considered an excellent child-caregiver relationship. The presence of 

the mother allowed the child to interact with the environment positively. The child also 

displayed upset at the absence of the caregiver. The child calmed when the caregiver 

reappeared and is unlikely to be consoled by a unfamiliar person. Close proximity to the 

caregiver was sought after times of distress before the children with a secure attachment 

explored the environment again (Ainsworth, 1979).  

 

An example of a poor child-caregiver relationship is avoidant insecure attachment. The 

mothers’ location within the room created an indifferent response in the child; however, the 

child cried when the mother left. The return of the mother also created an indifferent 

response in the child. Avoidant insecurely attached children were likely to be comforted by a 

unfamiliar person. 

 

Poor attachment is resistant insecure attachment; the child was likely to seek close proximity 

to the caregiver yet still appeared anxious, becoming distressed when the caregiver left. 

Although very distressed, the child was not comforted from the return of the caregiver and 

resisted the caregiver attempts to calm them (Ainsworth, 1973, 1979). 
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A typical trait of disorganised attachment proposed by Main and Solomon (1990) is that 

children who cannot cope with stress are likely to approach the caregiver for comfort without 

looking at them. Disorganised attachment promoted a weak child-caregiver relationship as 

the children appear very dazed in the presence of the caregiver and would not move. 

Children were also likely to resist the return of the caregiver, although not entirely, and would 

not interact or look at the caregiver.   

 

The relationship between dog and caregiver shared similarities with human-child attachment. 

Dogs were also observed to approach owners during times of emotional distress, used the 

caregiver as a secure base to explore from (Ainsworth, 1969), and looked to their human for 

protection and information (Horn et al., 2013; Gácsi et al., 2013). Secure base behaviour 

was not demonstrated by wolves, meaning attachment bonds between human caregivers 

and wolves were not formed. The change in behaviour highlighted the impact of 

domestication. This attachment enabled the use of a complex interspecific communication 

system between dogs and humans. Like human neonates who were unable to communicate 

verbally, dogs responded to vocal interactions, highlighting their attention to the 

communication and an understanding of intent to convey information (Miklosi & Topal, 

2013). Wolves did not develop attachment bonds with human caregivers in the same way 

dogs did. Wolves did not accept humans as social partners and so differed in their 

interaction with human caregivers when compared to dogs of the same age (Gacsi et al., 

2009). It was assumed that the domestication process is responsible for these differences 

between dogs and wolves.  

 

Attachment bonds between humans and their pets are established by this mutual ability to 

communicate. An amended version of Ainsworth’s (1969) scoring system by Topál et al., 

(1998), the Strange Situation task was adapted for use with dogs. Topál et al., (1998) tested 

fifty-one dogs using an interaction task, where the caregiver and unfamiliar person would 

alternate their place within in the room interacting with the dog. The dogs’ behaviour was 

recorded and coded consistently throughout.  Topál et al., (1998) did not find any predictors 

to attachment type due to breed, age of dog or number of members of the dogs family. 

Secure attachment was shown when the dog used the caregiver as a secure base and 

explored a new environment after an unfamiliar person was introduced (Topál et al., 1998). 

Insecure avoidant behaviour presented itself in dogs who failed to seek proximity and 

comfort from the caregiver in times of distress and independence while they explored the 

new environment. Close proximity to the caregiver without engagement was a characteristic 
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displayed by insecure resistant dogs. No equivalent of disorganised attachment has been 

validated with dogs (Topál et al., 1998). 

 

Young animals and humans shared the ability to stimulate caring tendencies due to 

neotenous similarities in facial features. These features include large and low-lying eyes, 

chubby cheeks and clumsy movements that elicit an emotional response (Lorenz & Martin 

1971).  

 

More recently, research has revealed that maintenance of high levels of oestradiol over the 

period shortly before and after birth in human mothers corresponded to higher feelings of 

attachment to their infant compared to mothers where hormone levels dropped (Fleming et 

al., 1997). This research indicated that females with higher levels of oestradiol hormones 

were more likely to fulfil a mothering role that provided a reason for the desire to care. The 

increased hormone level may explain the attachment bond produced between female 

caregivers and their pets potentially being responsible for the initial bond creation. However, 

this rationale would only explain the bond between females and their pets. A more likely 

hormone explanation would be that oxytocin was released. Oxytocin is a peptide hormone 

released during touch and times of comfort. Oxytocin released increased the feeling of trust, 

relaxing the caregiver and allowed a reduction in aggression (Kirsch et al., 2005; Beetz et 

al., 2012).  

 

Oxytocin is an endocrine hormone released during social buffering, which modulates the 

behavioural response to stress (Grossberg et al., 1988). Thus, oxytocin is critical in the 

creation of attachment bonds that would be a Darwinian (Poulton, 1901) advantage. The 

negative impact of stress allowed people to be generally healthier. Miller et al. (2009) found 

that Oxytocin levels in males did not rise when interacting with their pet dog, unlike females. 

A reason for this gender difference could be due to females being more receptive to oxytocin 

due to oestrogen.  Females processed stress differently than males. Males showed an 

increase in diastolic blood pressure compared to females increase in heart rate (Earle, 

Linden, & Weinberg, 1999). Oestrogen combined with oxytocin receptors and allowed the 

body to uptake oxytocin effortlessly (Kendrick, 2000). Testosterone inhibited the release of 

oxytocin (Ježová et al., 1996), providing another explanation for the decrease. An increase 

in oxytocin was also found in dogs while they interacted with their primary caregiver (Handlin 

et al., 2011). Higher concentrations of oxytocin positively correlated to prosocial behaviours 

(Haller et al., 1996), which further evidenced the idea that oxytocin was responsible for the 

attachment bond creation.  
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This reduced production in stress-producing hormones was caused by physical touch. 

Increased oxytocin production during social buffering allowed for a reduction in the 

production of stress-producing hormones (Kirschbaum et al., 1995). The modulation of 

stress hormones reduced the cardiovascular and blood pressure responses to stress, that 

decreased the risk of cardiovascular disease (Kingwell et al., 2001).  

 

Reconsidering the methods used by Cunningham and Ramos (2014) and Scoular (2018 

unpublished) this research project aims to investigate the difference between domestic 

working and non-working dog breeds’ processing of non-auditory communicative cues given 

by humans. The research also aims to investigate if domestic working dog breeds are more 

aware of cues given by their caregiver or an unfamiliar person. It was hypothesised that 

working dog breeds that are selectively bred for responsiveness to human-given cues would 

follow non-verbal cues better than non-working dog breeds.  It was also hypothesised that 

experience with a human caregiver would mediate the relationship between breed and cue-

following ability in that those with a secure attachment to their caregiver will be better at 

following human-given cues (DSCs).  A convenience sample recruited participants from 

Spaniel Aid UK foster chat group as well as friends reached via a social media 

advertisement. The attachment was measured by using “The Strange Situation” (Ainsworth, 

1973) adapted for use with by Topál et al. (1998), and a non-auditory cue following task. 

 

The experiments were all conducted under a timed video condition. Participants were 

required to complete a permission form and asked to complete a demographic questionnaire 

about their dog. A within-subject design was selected to carry out in a within-subjects design.  

 

An indication of the type of relationship between the caregiver and the dog was gathered 

using a demographic questionnaire. The research follows the methodology of Cunningham 

and Ramos (2014). By videoing the strange situation and cue giving trials, it allows for the 

footage to be reviewed by others verifying the coding, providing more reliable results. No 

food baited containers or positive reinforcement were used in the current study. By removing 

baited cups and positive reinforcement, the possibility of odour or learned behaviour being a 

reason for accurate responses is reduced; thus, a correct response is due to attendance to 

the cue provided by the human. 
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Chapter 2 

Method 

 

 Participants 

To be consistent with research conducted by Cunningham and Ramos (2014), healthy 

individual dogs of various breeds were recruited with an age range from 1 to 15 years old. 

The majority of participants were recruited through social media advertising on dog-related 

groups such as Spaniel Aid Foster Chat page, Perthshire Gun Dog Society and Scottish 

Spaniels. Dogs who participated in the study were of good overall health and within the 

specified age requirements of the project. 40  who were friendly and generally happy around 

humans were recruited. 36 dogs’ data were analysed due to the corruption of a memory card 

causing a loss in data from four dogs. Of the dogs analysed there was Working breed 

(Springer x Labrador (1) Collie (2), Spaniel (7), Retriever (2), Alaskan Shepherd (1), 

Pyrenean Sheepdog (1), Spaniel X poodle (2), Cavalier King Charles Spaniel X Poodle (1), 

Pointer (1))  = 21, Non-working breed (Mixed breed (4), Papillon 1, Staffordshire bull terrier 

(3), bichon fries (5), Toy Poodle (2)) = 15. Working dogs were categorised as gun dogs or 

breeds traditionally used in farm work such as collies. Non–working dogs were all other 

breeds. The term ‘mixed breed’ was used when the dogs' specific breed was unknown. The 

owners were asked at the initial point of contact if the dogs had any health conditions and if 

they were happy to be around an unfamiliar person. Dogs that failed to complete all tasks 

were not included in the data analyses. All the owners who took part in the study were over 

the age of 18yrs. None of the human participants had any issues restricting mobility, sight, or 

hearing.  
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Design 

Cue following task. The experiment was conducted in a within-subjects design. The 

caregiver and unfamiliar person were present during both tasks. There were no more than 

two of each cue type in succession. The independent variables were Group (levels; working 

or non-working), Cue giver (levels; Caregiver or unfamiliar person), Attachment type (levels; 

Secure or insecure) and Cue type (Levels; Point, Point and Gaze or Gaze). The dependent 

variable was the number of correct responses to the cues given. 

 

Materials and Apparatus. Two brightly coloured orange cones were also used to mark the 

location to be indicated by the cue. The cones were used as an item of interest in the dogs’ 

visual field. The equipment and material required to record were a standard Sony Video 

camera, a standard lightweight tripod, a stopwatch feature, and audio feature on an android 

mobile. A standard set of headphones and mobile phone were used to provide instructions 

to the cue-giver. A tape measure was used to measure a distance of one meter between the 

subject (dog) and the centre point between the cones. A total distance of one meter was 

measured from the centre point and each cup to the left and right. A participant consent form 

allowing the activity to be filmed and briefly explaining the tasks was signed electronically 

before beginning (See Appendix 1). A demographic questionnaire about the dog and the 

relationship between dog and caregiver which included the sex, age, breed of the dog and 

questions such as ‘how long do you spend with your dog on average’ were also completed 

(See Appendix 2).   The caregiver provided food treats (i.e., dried biscuits or chicken) for the 

dog. 

 

Procedure 

The video camera was set up to give a view of the whole room. The room was either a 

disused classroom at Abertay University or a spacious, uncluttered room within the 

participants’ house. The choice of testing location was based upon the preference of the 

caregiver. Three dogs (Alaskan Shepherd and two mixed breed dogs) were tested at 

Abertay while the other 31 dogs were test at home. Dog and caregiver were asked to 

complete the strange situation task based on the Ainsworth theory attachment (1971). Then 

the cue-following task was explained verbally by the experimenter before beginning.  

 

Strange Situation Task. Participants (dog and caregiver) entered a disused classroom at 

Abertay University or a standard room within the participants’ house. They were allowed to 

settle for two minutes with the camera and tripod set up before filming began. A diagram 

demonstrating the steps of the strange situation can be found below (Figure 1).  A verbal 

instruction was given for the caregiver to engage the dog in play. The experimenter is the 
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unfamiliar person in this experiment. There was a maximum of five minutes of interaction 

between the dog and the experimenter before the experiment begins. After two minutes of 

play, the unfamiliar person entered the room but did not interact with either the dog or 

caregiver. After a further thirty seconds, the unfamiliar person initiated a simple conversation 

with the participant and asked, “the name of the dog, the age of the dog and how long the 

caregiver had owned the dog”. This conversation lasted about one minute.  

 

After the conversation, the caregiver left the room. The unfamiliar person and the dog are 

alone, and the unfamiliar person tried to play with the dog for one minute. If the dog did not 

engage in the play bout, then petting the dog was encouraged. After a minute, all play 

stopped, and only petting was allowed if initiated by the dog.  

 

The caregiver then re-entered the room after 2 minutes and stood at the door allowing the 

dog to respond. The caregiver could then greet and comfort the dog if they approached. 

During this interaction between dog and caregiver, the unfamiliar person left. After two 

minutes, the caregiver was asked to leave the room and use the command, “stay here,”. The 

dog was then left alone for two minutes.  

 

The unfamiliar person then re-entered the room. In the first minute, the unfamiliar person 

tried to keep the dog’s attention away from the door by interacting with them. If the dog did 

not want to play, the unfamiliar person was encouraged to pet the dog. In the second minute, 

no interaction occurred unless the dog-initiated petting. After two minutes has passed the 

caregiver returned and stood at the door allowing the dog to respond. The caregiver could 

then greet and comfort the dog once the dog initiated the contact. In the interaction between 

dog and caregiver, the unfamiliar person left (See Figure 1 for a visual representation of the 

Strange Task). The dogs and caregiver were given a break where they were encouraged to 

play and have a drink. The experimenter entered the room during this 5-minute break.  
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Figure 1  

 

 

Figure 1:Steps used in the strange situation. The camera is positioned in the corner of the 

room giving view to the door of the room. The green figure represents the caregiver, and the 

blue figure represents the unfamiliar person 
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Cue following task. The second task occurred after a five-minute break. During the break, 

the caregiver was encouraged to take the dog out the testing room.  Upon return the dog 

was walked via a leash to a spot marked on the floor and held by the holder (caregiver or 

unfamiliar person). If the dog was able to sit and wait, unrestrained the leash was reduced.  

The cue-giver (unfamiliar person or caregiver) entered the room and made their way to a 

position marked on the floor. 

 

The cue giver stood in the marked position located in front of the camera equidistant 

between the two cups (see Figure 2). The central position was the cue giver standing facing 

forward, arms by their side, maintaining eye contact with the person standing behind the 

dog.  Headphones delivered all cues. The cue-giver was verbally instructed to not look at the 

dog instead focus on a point behind the dog.  

Figure 2  

 

 

 

 

 

 

 

 

Figure 2: Set up seen in the cue following task.  The cones, cue giver and dog, were 

equidistant from each other. The blue arrows represent a one-meter distance. 

 

The ‘point and gaze’ cue occurred when the participant pointed an outstretched finger using 

the ipsilateral arm towards a cup and turned their head with eyes going directly towards one 

of the cups on either the left or right – both hand gesture and head and eye direction were 

congruent. The ipsilateral arm refers to the arm being on the same side as the direction of 

the cue. The body remained facing forwards. After 5 seconds, the head and arm were 

relaxed, returning the cue giver to the central position.  

 

The ‘point only’ cue occurred when an outreached ipsilateral arm and finger motioned 

towards one of the reference points (Pongra’cz et al. (2013)). The head and eyes remain 

fixed on the wall behind the dog and leash holder. 

 

1 Meter 1 Meter 

1
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The ‘gaze only’ cue was when the cue giver turned their head and eyes in the direction of 

one of the reference points (cones) – no arm movement was made, and the body remained 

facing forwards.   

 

The cues were practised with the experimenter before the experiment began, so the 

caregiver was sure of the cues. All cues were held for 5 seconds before returning to the 

starting position.  

 

The cues were given in four blocks of 12 trials. Each block contained four of each cue type 

(two left and two right for each cue type), and order was randomised to prevent participants 

or dogs predicting direction (See appendix 3). Cues were not given more than twice in the 

same direction or more than two of the same type consecutively. For example, ‘gaze left’, 

‘gaze left’, ‘point left’ would not occur. Each dogs’ performance was individually evaluated 

using binomial tests to determine whether they were selecting the correct cue significantly 

above chance across a total of 48 cues (point, gaze and point and gaze) provided by a 

caregiver, and 48 given by an unfamiliar person. The unfamiliar person went first in 

delivering four blocks of twelve cues. The unfamiliar person went first to reduce the time the 

dog spent in the company of the unfamiliar person, keeping them as close to a unfamiliar 

person as possible. If the dog lost focus with the unfamiliar person, the block was completed 

before switching to the caregiver to give the cues. The caregiver would then complete their 

four blocks of twelve before the unfamiliar person would give their blocks again.   

 

Rewards were not used to re-enforce cue following, and no food was in the hands of the cue 

giver at the time of cue giving to avoid the use of olfactory cues to guide behaviour. Food 

was, however, used during breaks and to regain the attention of the dogs, but was handled 

using both hands to prevent olfactory transfer giving unintentional cues in one direction or 

the other. No pre-training was given to the dogs. None of the dogs tested in the current 

experiment had taken part in the previous cue following research. The caregiver and the 

unfamiliar person followed two different blocks orders also to reduce the opportunity for 

learning associatively. Instructions for cues were delivered via headphones and held for a 

count of 5 seconds. The instructions were pre-recorded and timed by a beep instructing the 

experimenter to return to the central position. The 5-second gap was timed using a digital 

timer producing a sound after 5 seconds.   

 

Between each block, an optional 5-minute break could be provided. If the dog was focused, 

the break was omitted. The caregiver was encouraged to play with their dog during breaks. 

The order the blocks of cues were delivered was determined how many times the caregiver 
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took part. The order the trial was delivered varied to stop the caregiver becoming bored 

when participating with multiple dogs. Breaks within the testing occurred if the dog lost focus. 

Two attempts were made to regain the dogs’ attention before testing was abandoned.  

 

Coding the results 

In line with Topal et al. (1978), the strange situation was coded by the experimenter and 5% 

of the footage checked by a second observer (CC). The recorded variables used were: an 

exploration in the presence of the owner (EXPO) and the presence of the unfamiliar person 

(EXPS), playing in the presence of the owner (PLYO) and in the presence of the unfamiliar 

person (PLYS), passive behaviours (ignoring the human)  in the presence of the owner 

(PASO) and in the presence of the unfamiliar person (PASS), physical contact with the 

owner (CONTO) and with the unfamiliar person (CONTS), and standing by the door in the 

presence of the owner (SBYO) and the presence of the unfamiliar person (SBYS). 

 

Every time behaviour was shown, it was given a tally mark. The total for each specific 

behaviour was established, and totals used to define ‘secure’ or ‘insecure’ attachment.  

Behaviours which favoured positive interaction with the caregiver were determined as secure 

(EXPO, PLYO, PASS, CONTO, SBYS). A dog which favoured negative interaction with the 

caregiver were determined as insecure (EXPS, PLYS, PASO, CONTS, SBYO).  Not showing 

a variable was given a 0. Showing the variable between 1-3 times in total was given a score 

of 1 and showing the variable more than three times was given a score of 2. The total was 

then calculated, allowing the attachment type to be established if the totals for both were the 

same, the attachment which had more points in it.  

 

A correct response in the cue following task was determined by a movement in the direction 

of the cue. The movement included obvious eye movements. The dog did not need to 

specifically look at the cone directly but in the general direction. The dog had to make the 

choice within the 5 second window of the cue being delivered or was considered an incorrect 

response. A no response was also considered an incorrect response and coded as a 0.  
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Results 

 

Analysis  

All participants completed the Strange Situation and cue following tasks (N = 36; Working = 

21, Non-working = 15). Therefore, a total of 96 cues were delivered to each dog. 

Generalised Estimating Equations (GEE) were used to build models to assess the effect of 

cue type, cue giver, dog type and attachment type on the number of correct responses.  

GEE was the preferred method of analysis as it allows for population averages to be inferred 

from estimates (Garson, 2013). The estimates are consistent even if the correlation structure 

is inaccurately specified and data are not normally distributed.  Binomial data (correct or 

incorrect) of a small data set that is non-parametric is best analysed using GEE (Garson, 

2013).  Poisson distribution is preferred for counts of binominal data, such as in the current 

study (Garson, 2013).   

 

A series of models were run to evaluate the effect of cue type on cue following ability. 

Factors used were cue type (3 levels – 'point and gaze'(32), 'point only'(32), 'gaze only'(32)), 

cue giver (2 levels – 'caregiver'(48), 'unfamiliar person'(48), Dog Type (2 levels – 'working 

dog'(21), 'non-working dog' (15)) and attachment type (2 levels – 'secure' (17) and 'insecure' 

(19)).  A model-based estimator was used due to the small sample size (Garson, 2013).  The 

dependent variable was the number of cues followed correctly, and the model specified 

using a Poisson distribution throughout (for counts), with a log link identity function. All 

figures depict mean levels of performance when all other factors and covariates in the model 

are held constant (Garson 2013). 
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General Overview  

This section summarises the results with the statistical tests and further evaluation following 

later.  There was a main effect of Type of Dog ((Working mean (21)=8.09 and CI’s. = 7.47 

and 8.71) and Non-working (15) (mean=7.17 and CI’s. = 6.64 and 7.85) (Figure 3), cue giver 

(Caregiver (48) (mean= 8.29 and CI’s. = 7.66 and 8.91) and (Unfamiliar Person(48) 

(mean=7.12 and CI’s. = 6.45 and 7.79) and Type of Cue (Point (32)(mean=8.46 and CI’s. = 

7.85 and 9.07), Point and Gaze(32) (mean=9.17 and CI’s. = 8.44 and 9.89) and Gaze(32) 

(mean=5.49 and CI’s. =4.67 and 6.30)) (Table 1 Means For The Number Of Correct 

Responses For Each Cue Type (Point And Gaze, Point Only, Gaze Only) And 95% Cis.), 

and on the dogs’ ability to follow the non-verbal cues correctly. Working dogs followed 

delivered by the caregiver were best received overall (Mean = 8.58 and CI’s = 7.70 and 

9.46) and non-working dog cues delivered by the unfamiliar person (Mean = 6.49 and CI’s = 

5.46 and 7.51) were worst received overall (Figure 4). 

 

There was a primary interaction between Dog Type and Attachment type (Figure 5)where 

non-working dogs with insecure attachment (mean = 6.26 and CI’s. = 3.79 and 8.73) were 

significantly impacted by the attachment type to follow non-auditory cues compared to 

working dogs with insecure attachment (mean = 8.01 CI’s = 5.89 and 10.1).  Cue type and 

dog type was another main interaction (Error! Reference source not found.), which 

revealed non-working dogs are better at the more subtle gaze cues (mean = 6.00 and CI’s = 

4.41 and 7.59) than working dogs (mean = 5.12 and CI’s = 3.61 and 6.63), although both 

breed types performed below the level of chance.   

 

A three-way interaction between type of dog, attachment type and cue type were also 

significant (Figure 8Error! Reference source not found.).  Non-working dogs with secure 

attachment performed gaze cues (mean = 7.75 and CI’s = 5.77 and 9.73) better than 

working dogs with secure attachment (mean = 6.11, and CI’s = 3.95 and 8.27). However, the 

dogs did not perform above the level of chance.  

 

There was also a significant four-way interaction between Dog Type, Cue Giver, Attachment 

Type and Cue Type (Table 2). Working dogs with secure attachment and caregiver cues 

produced the best results following point, and gaze cues above chance level (Mean = 10.56, 

and CI’s = 8.22 and 12.90) compared to non-working dogs with secure attachment following 

the same cue from unfamiliar persons (Mean = 7.00, and CI’s = 4.84 and 9.16).  Non-

working dogs, with insecure attachment following unfamiliar person given gaze cues done 

worst overall (Mean 2.29, and CI’s = 1.36 and 3.22). 
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Main Effects 

Effect of dog type. Overall, the ability to follow non-verbal human given commands was 

significantly affected by whether the dog was classed as a "working" or "non-working" breed 

when all cue-types were considered together.  Working dog breeds followed more cues than 

non-working dogs overall (Figure 3). There was significant effect of dog type on the number 

of correct responses given (GEE: β =-0.134, =7.078, df =1, p = .008) (Figure 3).  Figure 3 

shows a higher number of total correct responses for working dogs (Mean = 8.07 CI’s = 7.45 

and 8.70) compared to non-working dogs (Mean = 7.20 CI’s = 6.52 and 7.88) created using 

means. The performance, for both groups, was at chance levels when all cues were included 

in the analyses (Point and gaze, point only and gaze only).  

 

Figure 3 Mean number for the number of correct responses for Dog Type (Working or non-

working). Error bars represent 95% CIs. (* Significant Result) 

 

Effect of Cue giver. Cues delivered by the caregiver (Mean= 8.29, CI’s = 7.66 and 8.91) 

were significantly better received (GEE: β =0.138, =7.921, df =1, p = 0.005) compared to 

cues given by an unfamiliar person (Mean= 7.12, CI’s = 6.45 and 7.79). All cue types were 

considered.  

 

Effect of Attachment. Generally securely attached dogs performed significantly better 

(Mean=8.08, CI’s = 7.47and 8.69) than insecurely attached dog ((Mean= 7.37, CI’s = 6.68 

and 8.05; GEE: β =0.102, =4.290 ,df =1, p =0.038) across all cue types.  

 



 

31 
 

Effect of Cue type. Generally, more overt cues such as point and gaze were better followed 

compared to subtle, gaze only cues regardless of Cue giver, Attachment type or Dog Type 

(Table 1). Dogs were following the overt cues (point and gaze and gaze) around the level of 

chance and gaze cues considerably less. There was a significant effect of cue type on the 

number of correct responses given (Table 1) suggesting more overt cues such as 'point only' 

(GEE:β =0.462., =50.865, df =1, p <0.001) and 'point and gaze' ( GEE:β =:0.536, 

=70.258, df =1, p <0.001) were more easily detected than more subtle, 'gaze only' cues.  

 

Table 1 Means For The Number Of Correct Responses For Each Cue Type (Point And 

Gaze, Point Only, Gaze Only) And 95% Cis. (* Significant Result occurred when Point and 

Gaze and Point only cues were compared in comparison to Gaze only cues) 

  95% Confidence Interval 

Cue Type Mean Lower CI Upper CI 

Point and Gaze* 9.17 8.44 9.89 

Point* 8.46 7.85 9.07 

Gaze 5.49 4.67 6.30 
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Main Interactions 

The interaction between Type of Dog and Cue Giver. There was a significant interaction 

between the Cue Giver and Type of Dog on the number of cues followed (Figure 4) Non-

working dogs did not significantly follow caregiver cues any better than those from an 

unfamiliar person (GEE Non-working/caregiver: β =-.019, =.070, df =1, p =.792). However, 

there was a significant difference in performance between the number of cues followed by 

non-working dogs when delivered by an unfamiliar person compared to working dogs given 

by an unfamiliar person (GEE: β =-.152, =4.248, df =1, p =0.039), with the former 

responding to fewer cues (Figure 4Error! Reference source not found.).  

 

 

 

 

 

 

 

 

 

  

* 

Figure 4 Figure 4 shows the Means of number of correct responses to each cue giver 
(caregiver or unfamiliar person) split by Dog Type (working and non-working). Error bars 
represent 95% Cis. (* Significant interaction occurred when a comparison to working dogs 
receiving cues from an unfamiliar person). 
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The interaction between Dog Type and Attachment type. There was a significant 

interaction between attachment type and dog type on the number of cues followed (Figure5). 

Non-working dogs who were securely attached and working dogs who were securely 

attached did not perform any differently (GEE Non-working/Secure: β =-0.014, =0.045 ,df 

=1, p =0.833; Working/Secure: β =0.024, =0.144 ,df =1, p =0.705). However, there was a 

significant difference in performance between the number of cues followed by insecurely 

attached working dogs (Mean = 6.35, CI’s = 5.32 and 7.38) compared to insecurely attached 

non-working dogs (Mean =7.99, CI’s = 7.09 and 8.88) (GEE: β =-0.241, =10.540, df =1, p 

=0.001). There was very little difference between securely attached non-working dog’s 

performance (Mean = 7.96, CI’s = 7.08 and 8.83) and securely attached working dogs’ 

performance (Mean = 8.19, CI’s = 7.30 and 9.07). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5:Mean number of correct responses between dog type (Non-Working or Working) 
and attachment type (secure, insecure). Error bars represent 95% CIs. (* Significant 
Interaction occurred when compared to working dogs with insecure attchment) 

  

* 
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The interaction between Cue Type and Cue Giver. There was a significant interaction 

between cue type and cue giver on the number of cues followed (Figure 6). Care given cues 

were over all better followed (Point (Mean =8.53, CI’s = 7.63 and 9.42), Point and Gaze 

(Mean = 10.00, CI’s = 9.00 and 11.00), Gaze (Mean =6.33, CI’s = 5.27 and 7.39)) than 

unfamiliar person cues ((Point (Mean =8.39, CI’s = 7.52 and 9.26), Point and Gaze (Mean 

=8.33, CI’s = 7.32 and 9.35), Gaze (Mean =4.64, CI’s = 3.42 and 5.86))(Figure 6).  Point and 

Gaze cues from caregivers were significantly better followed than Point cues from an 

unfamiliar person (GEE Caregiver/Point: β =0.759, =66.628, df =1, p <=0.001; Unfamiliar 

Person/Point: β =0.568, =35.006, df =1, p <=0.001). Gaze only cues delivered by the 

caregiver were significantly better follower than gaze only cues given by an unfamiliar 

person (GEE Caregiver/Gaze: β =0.249 =5.908, df =1, p <=0.001).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 6: Figure 6 Mean number of correct responses by cue type (Point, Gaze, Point and 
Gaze) and for each cue giver (Caregiver, Unfamiliar Person). Error bars represent 95% CIs. 
(* Significant Interaction when compared to an unfamiliar person given gaze only cues) 

* * * * 
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The interaction between Dog type and Cue type. There was a significant interaction 

between the cue type and dog type on the number of cues followed (see Figure 7 ). Working 

dogs were better at more overt cues overall. Working dogs were better at following point and 

gaze cues than non-working dogs (GEE working/point and gaze cue: β =0.632, =57.424, 

df =1, p <.001; Non-Working/point and gaze cue: β =0.460, =24.747, df =1, p <.001). 

Points were better followed by working dogs than non-working dogs (GEE working/point cue: 

β =0.567, =45.196, df =1, p <.001; Non-Working/point cue: β =0.372, =15.510, df =1, p 

<.001).   

 

 

 

Figure 7:Mean number of correct responses for each cue type (Point, Point and gaze or 
Gaze) separated by the type of dog (Working or Non-working). Error bars represent 95% 
CIs. (* Significant Interaction when compared to working dogs receiving gaze only cues). 

 

  

** * *
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The interaction between Attachment Type, Cue type and Dog Type. There was a 

significant interaction between attachment type, dog type and cue type on the number of 

cues followed (Figure 8). Securely attached, non-working dogs following point and gaze 

cues (Mean= 8.25 CI’s = 6.72 and 9.78), performed better than insecurely attached non-

working dogs following point and gaze cues (Mean = 8.00 and CI’s = 5.83 and 10.17) (GEE 

Non-working/Secure/point and gaze: β =.643, =24.993,df =1, p <.001; Non-

working/insecure/point and gaze: β =.575, =18.201,df =1, p <.001).  

Insecurely attached working dogs performed point cues (Mean=9.74 ,CI’s = 8.79 and 10.69 

)marginally better than securely attached working dogs (Mean = 8.56 ,CI’s = 7.35  and 9.76 ) 

(GEE Non-working/Secure/point: β =.643, =26.206,df =1, p <.001; Non-

working/insecure/point: β =.773, =44.17,df =1, p <.001). 

However, there was no significant difference in gaze only cue following performance 

between insecurely attached non-working dogs (Mean = 4.38, CI’s = 3.00 and 5.75) 

compared to insecurely attached working dogs (Mean = 4.00, CI’s = 2.43 and 5.57) (GEE: β 

=-.118, =.512, df =1, p =.474), with the former following fewer cues than the latter.  

The overall trend in the results suggest that attachment has more of an influence on non-

working breeds and is inhibiting their ability to follow more overt cues. 

 

Figure 8 Mean number of correct responses by cue type split by dog type (working and non-

working) and attachment type (secure and insecure). Error bars represent 95% CIs. (* 

Significant Interaction compared to working dogs with insecure attachment receiving gaze 

only cues). 

 *    *    *    *    *    *    *    *    *    *   
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Interaction between Dog Type, Cue Giver, Attachment type and Cue Type. There was a 

significant interaction between attachment type, Dog Type, cue giver and cue types on the 

number of cues followed (Table 2). Estimated marginal means are used, this controls for all 

other variables. The Working dogs with secure attachment provided with point and gaze 

cues by their caregiver followed more cues compared to working dogs with insecure 

attachment provided with the same cue (GEE Point and Gaze /working/ insecure /caregiver: 

β =.835, =21.220, df =1, p <.001; Point and Gaze /working/ secure /caregiver: β =.957, 

=31.771, df =1, p <.001). However, insecurely attached non-working dog types provided 

with gaze only cues from the unfamiliar person is not significant compared to working dogs 

given gaze only cues from the unfamiliar person (GEE Gaze /working/ secure /unfamiliar 

person: β =.368, =3.375, df =1, p=.066). This further supports the suggestion that the type 

of relationship the dog has with the caregiver impacts more on the dog's ability to follow cues 

than their breed. 
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Table 2 Means For The Number Of Correct Responses For Dog Type, Cue Giver, Attachment Type And Cue Type And 95% Cis.(* Significant Interaction for when working 

dogs with insecure attachment given gaze only cues by an unfamiliar person). 

 Confidence Interval 95% 

Group Attachment Type Cue Giver Cue Type Mean Lower Upper 

Working* Secure* Caregiver* Point and Gaze* 10.56 7.81 13.30 

Working* Insecure* Caregiver** Point and Gaze* 10.42 8.61 12.22 

Working* Insecure* Caregiver* Point* 10.09 8.80 11.38 

Non-Working* Secure* Caregiver* Point and Gaze* 9.50 7.77 11.23 

Working* Insecure* Unfamiliar Person* Point* 9.42 7.85 10.98 

Working* Insecure* Unfamiliar Person* Point and Gaze* 9.42 7.76 11.07 

Working* Secure* Unfamiliar Person* Point and Gaze* 9.22 7.80 10.65 

Non-Working* Insecure* Caregiver* Point and Gaze* 9.14 5.96 12.32 

Working* Secure* Caregiver* Point* 9.00 7.04 10.96 

Non-Working* Secure* Caregiver* Gaze* 8.50 5.71 11.29 

Non-Working* Secure* Unfamiliar Person* Point* 8.25 5.47 11.03 

Working* Secure* Unfamiliar Person* Point* 8.11 6.29 9.93 

Non-Working* Secure* Caregiver* Point* 7.50 5.36 9.64 

Non-Working* Insecure* Unfamiliar Person* Point* 7.14 5.50 8.78 

Non-Working* Secure* Unfamiliar Person* Point and Gaze* 7.00 4.39 9.61 

Non-Working* Secure* Unfamiliar Person* Gaze* 7.00 4.04 9.96 

Non-Working* Insecure* Caregiver* Point* 6.88 4.62 9.13 

Non-Working* Insecure* Unfamiliar Person* Point and Gaze* 6.86 3.18 10.53 

Working* Secure* Caregiver* Gaze* 6.67 4.39 8.94 

Non-Working Insecure Caregiver Gaze 5.71 3.17 8.26 

Working Secure Unfamiliar Person Gaze 5.56 2.70 8.41 

Working* Insecure* Caregiver* Gaze* 5.00 3.20 6.80 

Working Insecure Unfamiliar Person Gaze 3.75 1.43 6.07 

Non-Working Insecure Unfamiliar Person Gaze 2.29 1.13 3.45 
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Table 2 shows working dogs performed better overall with more obvious cues when delivered by the caregiver.  Non-working securely attached 

point and gaze cues delivered by the caregiver (Mean=9.50, CI’s = 7.77 and 11.23) are better received than non-working securely attached 

point and gaze cues delivered by the unfamiliar person (Mean=7.00, CI’s = 4.39 and 9.61).Table 2 also demonstrates that securely attached 

Non-Working dogs perform gaze cues better when given by their caregiver (Mean=8.50, CI’s = 5.71 and 11,38) compared to non-working 

compared to securely attached Working dogs performing gaze only cues given by their caregiver (Mean =6.67, CI’s = 4.39 and 8.94). Non-

Working dogs with insecure attachment perform gaze cues delivered by an unfamiliar person worst (Mean = 2.29, CI’s = 1.13 and 3.45).
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Additional Analysis  

 

No effect found for the correlation between age and total cues followed Pearson =-.405 p 

=.170 and total cue followed and dog walker, Pearson correlation = -.062 and p=.841. 

 

A Mann Whitney U test revealed there was no significant effect of gender on the number of 

cues followed (U=14.5, N1=9, N2=4, p=.589). 

A Mann Whitney U test revealed there was no significant effect of having a dog walker on the 

number of cues followed (U=17.5, N1=6, N2=7, p=.628). 

 

A Mann Whitney U test revealed there was no significant effect of the dog attended training 

classes on the total number of cues followed (U=8.5, N1=7, N2=3, p=.648). 

 

A Mann Whitney U test revealed there was no significant effect of if the dog was rehomed 

from a rescue on the total number of cues followed (U=81, N1=12, N2=1, p=.422). 

All tests above will be discounted, and further analysis will not be considered. 
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Chapter 3 

Discussion 

 

The current research aimed to investigate: (1) if there was a difference between domestic 

Working and Non-Working dog breeds when processing non-auditory communicative cues 

given by humans and (2) if domestic Working dog breeds were more aware of cues given by 

their caregiver or an unfamiliar person. Concurrent with the first hypothesis, the results 

demonstrated that Working dog breeds that are selectively bred for responsiveness to 

human-given cues followed non-verbal cues better than Non-Working dog breeds. Care-

given cues were better received than cues from an unfamiliar person, and 

additionally, securely attached dogs performed better than insecurely attached dogs for all 

cue types. The significant interaction between the cue giver and attachment type supports 

the second hypothesis. A previous relationship with the cue giver mediates the interaction 

between breed and cue-following ability. The ability to follow cues seen in this experiment 

(when considering all cue types) was at chance level with more overt cues (point and gaze 

and point only) being better followed than more subtle ones (gaze only).  

  

Non-Working dog breeds were better at more subtle cues (gaze only) compared to Working 

dog breeds who were better at more overt cues (point and gaze and point only). Besides, the 

Working dog breeds’ drive to fulfil the cue was more influential than the bond created by the 

relationship with the cue giver. The data suggested that Non-Working dogs were affected 

more by the relationship with the caregiver than Working dog types. The efficiency in 

detecting non-verbal cues may be due to generations of selective breeding encouraging the 

following of human cues in the working environment.  Being more aware of cues allowed 

Working dog breeds overall detect cues easier irrespective of whether they knew the cue-

giver, whereas Non-Working dogs performed better when the cue giver was familiar to them. 

This familiarity may also have been responsible for Non-Working dogs being able to detect 

more of the subtle cues (gaze only).  

 

Main Effect of Dog type  

The results support the idea that Working dog breeds were better than Non-Working dog 

breeds at following non-auditory cues from humans (Figure 4), consistent with the first 

hypothesis.  Working dog breed results were found to be marginally above the level of 

chance when all cues were included in the analyses. This could be due to the influence of 

other variable factors, for example, cue type, cue giver or attachment type. These factors will 

be discussed in turn throughout this section.  In this study, only two of the dogs were in 
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training to be active Working dogs; one of the dogs was in training to be a sniffer dog, and 

the other to be a sheepdog.  The training did not cause these dogs to be significantly better 

at following cues than the rest, further supporting Cunningham and Ramos (2014) who found 

training level to be non-significant in predicting cue-following behaviour. The training could, 

however, expose these dogs to human given cues from an earlier age. Police dogs, such as 

sniffer dog, usually begin training around 6-8 weeks, this time is in the critical window for 

social learning (Lorenz, Coppinger & Sutherland, 1986). The sniffer dog used within the 

current study was a rescue and did not begin training until around 18 months. Like an infant 

child, dogs have a window for development where skills are acquired quickly. The other 

nineteen Working dogs were not being actively worked, but all excelled in the more overt cue 

following tasks. The ability to perform as well as the actively worked dogs suggest a genetic-

based consideration to cue following. The early exposure of actively worked dogs over 

generations will have likely made them more aware of human given commands through 

Darwinian processes (Poulton, 1901) to increase genetic fitness (Hare, Brown, Williamson, & 

Tomasello, 2002). The Darwinian processes, as stated by Poulton (1901) have enabled 

quicker acquisition through learning which is then combined with daily use of skills allowing 

cue following behaviour to become a natural species-wide skillset. The ability to quickly 

acquire cue following behaviour as a species-wide skill explains why Working dog breeds 

who were not actively worked still excelled in their ability to perform cue following tasks.   

  

Working dogs may have been initially suited to a role which required cue following due to 

their phenotype. The change to sedentary living for humans is likely to have been the 

original reason for the shift from wild wolf to the domesticated dog as we know today 

(Gottelli & Sillero-Zubiri, 1992).  The static living conditions allowed for genetic exchange 

between wild and human-friendly wolves producing a genetic acceptance of humans.  This 

continued interbreeding between early domesticated dogs and wolves also provides a 

reason for the variation in phenotype in dog breeds, thus supporting Vila et al. (1997). 

Working dog breeds have similar phenotypes to wolves (long snout, central eye position, 

long tails) unlike Non-Working dog breeds (flat snouts, less central eye position).  The 

central eye position may make it easier to detect the cue initially as a wider peripheral vison 

may occur. However, in the current experiment eye position of the dogs was not measured 

to test this theory.  

 

Although Working dog breeds did better overall, regardless of breed type, all of the dogs 

demonstrated the ability to follow the cues provided by a human cue giver. This ability has 

been harnessed over generations suggesting an Evolutionary Social Competency (ESC) 

(Goodwin et al., 1997).  From an evolutionary standpoint, humans provide the dog with food, 
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shelter and protection from predators meaning that being able to understand their 

communication through cue following would be advantageous for survival.  

Main Effect of Cue Giver  

Overall, dogs were better at following carer-given cues than those from an unfamiliar person 

(see Table 1), therefore highlighting that a previous relationship to the cue giver is 

significant. Care given cues were received at slightly above the level of chance, 

demonstrating that dogs were more aware of care-given communication than that presented 

by an unfamiliar person. Per Cunningham & Ramos (2014) and Topal et al. (1997), the 

results advocate the second hypothesis; carer-given cues were better received. The 

familiarity between the cue-giver and domestic dog can augment the results of a cue 

following paradigm.  A possible reason for a previous relationship being significant could be 

that it allows social buffering to occur. The stress of the unfamiliar situation and the presence 

of the unfamiliar person would be shared between the dog and caregiver. Therefore, social 

buffering enabled by the caregiver could enable the dog to be more accepting of social 

cues. This study evidences that similar to Liddle (1950) where a kid goat tolerated a strange 

room better with greater ease when the mother was present. The dogs also reacted 

positively when being able to see a familiar cue giver.  

  

However, to base cue following ability purely on previous experience to the cue giver would 

be naive. Dogs displayed the ability to follow cues from both their caregiver and the 

unfamiliar person, highlighting more than time spent in the company of the cue giver is 

required. The ability to generalise non-auditory human given commands regardless of the 

previous relationship to the cue-giver highlights a species-wide ability to generalise cue 

following behaviour to all humans.  

 

Main Effect of Attachment type 

Securely attached dogs performed best overall regardless of cue type or cue giver (Table 2); 

however, the interaction was significant when all dogs were considered together regardless 

of Working or Non-Working breed, cue giver or cue type. This corroborates part of the 

second hypothesis; that those with a secure attachment to their caregiver will be better at 

following human-given cues consistent with Scoular (2018) data.  

 

The ability to form an attachment bond is similar to that of human infant and their mother 

suggesting a level of social acceptance furthering Paxton (2000). The ability to form an 

attachment bond demonstrates a non-verbal communication link is already established 

between the dog and the caregiver. This already established link is what will be exploited 
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during the cue following tasks allowing a better understanding of the information provided by 

the communication. The secure attachment would suggest a more effective communication 

link explaining why securely attached dogs do better.  

 

Secure attachment (Ainsworth 1969, and Palmer & Custance, 2008) allows the secure base 

effect to be exploited. The secure base theory would allow a reduction in anxiety when faced 

with an unfamiliar person's cues, due to the close proximity of the caregiver. Thus, 

increasing concentration allowing for a higher number of cues to be followed despite no prior 

relationship.    

 

Main Effect of Cue type   

Generally, more overt cues (point and gaze and point only) were better followed than the 

subtle (gaze only) cue (Table 1) regardless of attachment, cue giver or dog type. Point and 

gaze was the best-followed cue; this was likely because it was the most noticeable with a 

change in head and body position. The current evidence supports the idea that cue following 

is an innate skill. The change in body orientation, similar to that delivered in a point and gaze 

cue is seen naturally between wolves when communicating about danger or food (Mezel, 

1973 and Reid, 2009). Naturally occurring wolf behaviour may have been 

adapted for use across species between dogs and humans.  Further strengthening the 

support for Paxton (2000), this coevolution has influenced the ability of cross-species 

communication.  

  

The results in the study are consistent with other cross-species communication studies 

highlighting that prior training is not required to be able to follow point cues, demonstrating it 

is an innate ability, shaped over many generations (Leavens et al. 1996; Leavens and 

Hopkins 1998 and Itakura and & Anderson 1996).  No prior training was given before 

undertaking the current cue following task strengthening the findings of Cunningham and 

Ramos (2014) that prior training level does not influence the results of nonverbal cue 

following tasks. 

  

Both "point only" and "point and gaze" cues have the joint movement of a point. Point cues 

are deemed an established form of communication between dogs and people corroborating 

the findings of Gácsi et al. (2009); Udell et al., (2008) and Shapiro, et al., (2003). Historically 

an outstretched hand may have been used to provide food initially, then comfort or a toy 

during play. This repeated exposure to this outstretched hand movement with a form of 

reward could have unintentionally conditioned the dog to follow an outstretched hand (or 
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finger) (Skinner and Thorndike 1898).  The conditioning would not necessarily require an 

understanding of the intention behind the command.  

 

Concurrent with previous research, the specific level of training of the individual dog did not 

seem to affect the ability to perform the task (Cunningham and Ramos 2014).  The idea that 

a practised skill is better than an unpractised skill may also explain why domesticated shelter 

dogs with little human contact are not as good as dogs in homes or wolves with daily human 

contact, at following point cues (Udell et al. 2008). The previous human exposure 

demonstrates that priming is required to be able to transfer the skill across species quickly.   

  

Another potential reason why cues containing points were better followed was that pointing 

produces a smaller gap between the item of interest and the cue giver. The smaller gap 

allows joint attention to be more easily created (Leavens and Hopkins 1998).  The reduction 

in the gap between the item of interest and the outstretched hand accommodates local 

enhancement by drawing the attention of the dog to the item of interest (Box 1984). 

However, it was unclear if the intention behind the cue was being understood or if it was just 

the new item in the dog’s visual field which caused the dog to look towards the cone (Lordo 

& Ross 1990).   

  

A possible explanation of why gaze cues were poorly followed could be due to the physical 

distance between the end of the head, and the cone. The cone is further away than the end 

of the finger in either the "point only" or "point and gaze condition" (Argyle, 1978).  

  

The inability to rely solely on head turns to provide information could be caused by 

habituation to head movements in human conversation such that their salience in a cue 

giving context is ignored (Povinelli & Eddy, 1996). Another possible explanation for gaze 

only cues being the least detected type of cue could be that the eye and head direction are 

also not always consistent in everyday interactions (Bethell et al., 2007).  Due to the lack of 

coordination between the head and eye movement, joint attention is not able to occur 

between dog and cue giver, meaning the intent of the cue may not be established. During 

the current study, the cue giver was explicitly instructed not to make direct eye contact with 

the dog, making it difficult for joint attention to be established. The subtle nature of the cue 

may also mean that gaze monitoring did not occur as a noticeable change in the cue givers 

behaviour and was not observed by the dog (Anderson et al., 1995 and Itakura & Anderson, 

1996).  Therefore, unlike the more overt cues (point only and point and gaze), the gaze only 

cues were unlikely to have produced a positive feedback loop of reinforcement (Udell et al., 

2008).   
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Effect of The Interaction Between Dog type and Cue Giver  

A significant difference in performance between the number of cues followed by Non-

Working dogs when delivered by an unfamiliar person compared to Working dogs given by 

an unfamiliar person demonstrates that the breed of dog is essential when a pre-existing 

relationship was not already established. Attachment type was not a factor controlled for in 

this model. Working dog breeds followed care-given cues best regardless of cue giver.  

However, a significant interaction was not seen for Working dog breed delivered by the 

caregiver when compared to Working dog breeds cues given by unfamiliar person given 

cues. Working dog breeds are classified as breeds which would be used for a commercial or 

practical purpose compared to Non-Working dog breeds domesticated or tamed animal that 

is kept as a favourite or treated with indulgence and fondness.   

  

The impact of the cue-giver on Non-Working dogs further demonstrated 

the behaviour changes between Non-Working dogs, Working counterparts and wolves.  

Non-Working dogs may traditionally been bred specifically for their phenotype rather than 

behavioural characteristics (Archer, 1997 and Goodwin et al., 1997).  Non-Working dogs are 

deemed as a companion. The relationship dynamic created in the companionship could 

provide a reason for Non-Working dogs paying more attention to the caregiver rather than 

the unfamiliar person. Non-Working dog breeds share fewer behaviour traits in common with 

wolves (Fox, 1969,1971). For example, Fox (1969, 1971) findings propose that Non-Working 

dog breeds would be more tolerant of direct eye contact, and less likely to perceive this as 

aggressive which would concur with Gacasi et al. (2005), demonstrating a significant shift in 

these breeds from the behaviour of wolves.  

  

Working dog breeds traditionally spend a considerable amount of time outside consistent 

with natural wolf behaviour in comparison to Non-Working dog breeds. Non-Working breeds 

spend less time outside than Working dogs which would cause a reduction in some natural 

abilities, such as reliance on pack communication for information on surroundings. Non-

Working dog breeds have no reason to retrain the ability to hunt or search for food as it is 

provided entirely by the caregiver. Working dog breeds also have no reason to retain the 

ability to hunt, but skills for hunting have been refocused by humans allowing the skill to 

remain in Working dogs. These natural behaviours are harnessed to benefit 

humans, shaped by their interactions (DSC). For example, the Spaniel's natural searching 

ability once used to search for prey is refocused to search for drugs alongside the police 

requiring a combination of human given commands and natural behaviour.  
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Some trust may be established in the Strange Situation between the dog and the unfamiliar 

person. The human to human interaction in a calm manner during the Strange Situation 

shows the dog that the unfamiliar human is not deemed as a threat to the dog or caregiver. 

This interaction is not enough time for Non-Working dog breeds to have established enough 

trust to generalise non-verbal cues but may have had an effect on the Working breeds, 

where there is already a greater tendency to rely on humans for comfort.   

  

The current research suggests a caveat to the human exposure hypothesis suggested by 

Stafford, (2007) and Coppinger and Coppinger, (2001). If only human exposure were 

needed, it would be expected that all the dogs would perform similarly regardless of the 

human providing the cues as they were all exposed to humans for at least six hours of their 

day. The lack of support is furthered by the results suggesting no difference for ability based 

on the age of the dogs tested (Agentta et al., 2000). Presumably, as a dog ages, they would 

have more exposure to humans and would become better at following human-given cues the 

current evidence does not support this theory.   

  

Effect of The Interaction Between Dog Type and Attachment Type  

Data highlights that dog type has more of an impact on cue following ability than attachment 

type when dog type and attachment type was controlled for. The current result provided 

support for both the first and second hypothesis demonstrating that Working dogs with 

secure attachment are best at following cues. A variation in genetic make-up could provide 

an explanation for increased cue following ability which is more influential than the type of 

bond created with the caregiver.  

  

However, securely attached, Non-Working dogs performed similarly to Working dogs in 

general highlighting that attachment helps to facilitate a dogs' ability to follow cues.  

 

If the secure base theory were the only thing influencing the results, it would be expected 

that dogs in closer proximity to their caregiver would have done better with an unfamiliar 

person giving the cues as the dog was in closer proximity to the caregiver at this time. 

However, the opposite effect was seen. As expected, the close presence of the caregiver did 

not calm insecurely attached dogs during the unfamiliar person given cues, potentially 

causing less focus.  

 

A potential reason for insecurely attached dogs not being calmed by the caregiver could be 

that they have similarities to stray dogs living on the edge of society who are aggressive to 

humans generally (Stafford, 2007 and Coppinger & Coppinger, 2001). The close proximity to 
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any human increases fight or flight responses, reducing the ability to focus and follow 

commands.  This highlights that the previous establishment of a positive bond is required to 

calm the dog and bring out their best performance—the stronger the bond, the better the 

dogs' ability to follow human given cues.  

 

Attachment is more than just a social construct produced by the time spent in the animals’ 

company (Bowlby, 1958). The attachment bond creates behavioural changes explaining as 

to why securely attached dogs are more aware of cues regardless of dog type (Working or 

Non-Working) further supporting Bowlby, (1958) and Gubernick, (1981).  The ability for dogs 

to be close to humans shows they no longer perceive humans as predators suggesting an 

evolutionary change highlighting a change to neurobiological structures has occurred. The 

development of an attachment bond strengthens the argument that dogs accept humans as 

part of their social circle (Paxton, 2000). The ability to no longer perceive humans as 

predators allowed for non-verbal communication like that seen between mother and human 

infant (touching and looking) to occur. Non-Working dogs being bred for human 

companionship may make them more accepting of the initial human contact, explaining why 

the bond has more impact on the cue following ability. The difference in behavioural 

acceptance of Non-Working dogs strengthening the idea that the bond has an impact on the 

physical structures of the brain (Gubernick, 1981) which leads to an evolutionary change in 

behaviour.  

  

As looking is considered as a way of building attachment bonds, facial expression of the cue 

giver should be taken into consideration as a factor influencing the results. Merola et al. 

(2012) suggested that a change in facial expression may have only influenced the results of 

cues when given by the caregiver. The previous relationship may allow the dogs to relax 

enough to pay attention to the facial expression of the caregiver influencing the results. It is 

important to note that human expression in the current experiment was not 

controlled (Merola, Prato-Previde & Marshall-Pescini, 2012). There was no direct instruction 

to keep a natural expression.  Naturally, the caregiver may have changed their expression 

due to the behaviour of the dog unintentionally affecting the results.  There is no way in the 

current data to see the face of the cue giver, and therefore, it cannot be ruled out as a factor 

influencing the results. This is a methodological consideration for the future.  

  

  



 

49 
 

 

Effect of the interaction between Dog type and Cue Type  

Working dogs were better at more overt cues (point only and point and gaze) compared to 

Non-Working dogs who were better at the less salient gaze only cue (see Figure 4) in 

keeping with the first hypothesis. The ability for Non-Working dog breeds to look into human 

faces suggests that they do not have the tendency to avoid direct eye contact.  A reason for 

this predisposition is consistent with the idea that Working dog breeds are more like wolves 

in behavioural traits (Goodwin et al., 1997).  The ability to deem eye contact as non-

threatening could come from seeing eye contact used as part of typical, non-threatening 

everyday human interaction and thus emerge as part of a DSC.   

  

Bandura (1997) would consider the ability to follow a cue as a form of social learning, 

allowing information to be gained about the environment, and underpinning understanding of 

the intention behind the cue information. This would provide a Darwinian explanation as to 

why cue following is a behaviour all dogs are able to do regardless of breed. The ability to 

attend a cue to gain environmental information creates joint attention.   The joint attention 

created when the dog followed the cue to the cone demonstrates a dogs’ ability to 

understand intersubjectivity. The intersubjectivity demonstrates that dogs understand that 

humans have a different view of the environment from them, allowing them to share 

information about possible threats.  Non-Working dogs retaining less natural behaviours 

(searching/hunting) could explain why they have an increased ability to exploit social 

learning, allowing them to use the cue giver to give them additional information about the 

environment.  Generally, gaze only cues were the least salient, being followed considerably 

less than the level of chance overall. Naturally, direct eye contact in wolves can be seen as 

threatening behaviour and requires training in dogs to be able to accept direct eye contact 

(Butterworth & Jarret, 1991). Concurrent with Cunningham and Ramos (2014) training level 

did not impact on the ability to detect gaze cues. The data does suggest that Non-Working 

dog breeds do not have as strong a disposition to avoid direct eye contact demonstrating a 

behavioural change which differs from natural wolf behaviour. This change illustrates the 

potential for a genetic basis for cue following. 

  

Effect of The Interaction Between Cue Type and Cue Giver   

Overall, there was a significant interaction between cue type and cue giver. Supporting the 

second hypothesis, caregiver cues were better received than cues given by an unfamiliar 

person for Non-Working dogs. The subtle nature of a gaze cue makes it difficult to detect 

even when a previous bond was established.   
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Cunningham and Ramos (2014) findings are concurrent with the research; in that gaze, only 

cues were poorly followed by all dogs tested regardless of training level. 

The resulting combination suggests that the DSC effect created by training is not enough to 

make dogs more aware of eye contact suggest that an ESC is also required.   

  

The interaction between Attachment Type, Cue type and Dog type  

There was a significant interaction between dog type, attachment type and cue type. 

Working dogs with secure attachment followed point and gaze cues the 

best.  The results supported the first and second hypothesis that the breed of dog and 

previous relationship to the cue giver impacts the ability of the dog to follow cues. Non-

Working dogs with insecure attachment following gaze only cues compared to Working dogs 

with insecure attachment following gaze only cues was the only non-significant interaction. 

This indicates that attachment type moderates breed influence on cue following ability; 

however, all breeds struggled with gaze only cues. 

  

The Type of Dog and type of cue are the overall interaction as working dogs generally do 

better on more overt cues regardless of attachment type. The genetic changes have resulted 

in a reduction in the fight or flight response, allowing dogs to be more accepting of humans 

(Cagan & Blass, 2016). This has potentially resulted in a secondary behavioural change 

seen in Non-Working dog breeds in the ability to tolerate direct eye contact from a young 

age without it being seen as threatening. Secure attachment may also further encourage a 

reduction in fear as it is shared between the parties, allowing for more nuances in human 

behaviour to be detected.   

 

By having less trust in the cue-giver as demonstrated by insecure attachment, Non-Working 

breeds were being inhibited in their ability to follow more overt cues because of the type of 

relationship they have with the caregiver.   

  

The interaction between Attachment Type, Cue Type, Cue Giver and Dog type  

There was a significant interaction between dog type, attachment type, cue type, and cue 

giver. Working dogs with secure attachment followed point and gaze cues better when 

delivered by the caregiver supporting the first and second hypothesis. The significant 

interaction demonstrates that there is a difference between domestic Working and Non-

Working dog breeds’ processing of non-auditory communicative cues given by humans. 

Non-Working breeds followed subtle cues by their caregiver better than Working dogs. 

Working dogs followed overt cues at a similar level regardless of cue-giver. The ability to 
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generalise human given cues supports Paxton (2000) suggestion that humans and dogs 

have co-evolved allowing an understanding of communication intention between the 

two. The ability to use social competences allowed the dogs to respond appropriately based 

on available information. Thus, showing the ability to understand the cross-species, 

communicative intention.   

  

Working dog breeds were less affected by the impact of the main caregiver relationship or 

familiarity with the cue giver. A possible explanation for this is that Working dog breeds could 

retain more of the fight or flight instinct than Non-Working breeds (Cagan and Blass 2016). 

The increased fight or flight awareness will make dogs more susceptible to information about 

their surrounding environment meaning they are more attentive to cue following information 

regardless of cue giver or cue type (Goodwin et al., 1997). Working dog breeds also appear 

to be less affected by the individual experience of the dog than Non-Working dogs, 

strengthening the evidence that attachment bonds can impact on the neurobiological 

structures (Bowlby, 1958 and Gubernick, 1981), changing the cognitive abilities of dogs. A 

Working dog’s ability to accept an unfamiliar person with little difference to the primary 

caregiver could be like a peripheral pack member providing cues. The unfamiliar person, 

having been deemed not a threat by the caregiver, allows Working dogs to ease some of the 

anxiety and follow cue information.   

  

This research aimed to investigate whether domestic Working dogs correctly process non-

auditory communicative cues given by humans and if dogs are more aware of cues provided 

by a caregiver or unfamiliar person. The results in combination suggest Working dog breeds 

have an increased ability to follow human given cues. The basis for non-auditory cue 

following in domestic dogs is deemed to be a conditioned behaviour that is modulated by the 

dog type and attachment of the dog to the caregiver. Point gestures are more overt cues 

used in every day interactions which lead to rewards, explaining increased cue following 

ability when a point action is involved in cue giving.   
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Chapter 4 

 

Future replications and considerations 

The dogs did not perform as well as dogs have done previously on these tasks. A possible 

reason for this could be not all the dogs were tested within a home environment. The dogs 

did perform similarly during the cue following task, meaning the unfamiliar environment is 

unlikely to have had an impact on the results. However, it is worth confirming. A 

consideration for future study could be to investigate the impact of doing the strange 

situation in a novel environment vs a familiar one and comparing the results.  In future 

replication, it would be best to ask the cue giver and the person holding the dog to wear a 

body-mounted camera, either being mounted at the chest or head. The camera mounted on 

the cue giver would give a frontal view of what the cue giver is being, allowing the possibility 

of eye-tracking of the dog to be used. It would also reduce the risk of the dog not being in the 

shot. The camera on the person holding the dog would allow the facial expression of the cue 

giver to be monitored. When screening participants, it would be worth documenting any 

physical or communication difficulties which could affect the presentation of the cue.  

 

Another reason the dogs did not perform as well as previous studies could be a possible flaw 

in the current experimental methodology is the cue-giver was not gaining eye to eye contact 

before giving the cue, nor shouting the dogs' name between cues to make sure the dog was 

staying focused. By not drawing direct attention to the cue-giver, the dogs could have 

completely missed the cue rather than not understanding it. The non-cue-giver holding the 

dog could ask the cue giver to shout to the dog if it was not looking at the experimenter as 

the cue was given to limit missing the cue as a factor. Unlike other studies the dogs’ 

attention was not gained first by calling the dog’s name before giving the cue meaning they 

may have completely missed the movement rather than not understanding it. Another 

methodological flaw could be the use of an ipsilateral arm movement and flat palm was used 

rather than an ipsilateral arm movement with an extended index finger. This may have made 

the area of reference too large not allowing a particular point of focus to be obtained. The 

participant also pointed in the direction of the cone and not directly at the cone which also 

could have caused the lack of joint attention to be achieved. 

 

When studying non-human primates, the cue giver would require a previous relationship with 

the animal or extensive learning period to allow familiarity to develop. Whether Working with 

non- human primates, wolves or dogs, it would be interesting to see the length of time and 

type of interaction required to impact on the cue following ability.  Another point for 

consideration would be how much of an impact does caregiver being in the room impact on 
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cue following ability. In order to test the impact of the cue givers presence, first attachment 

type would need to be established and then the cue following tasks done with the caregiver 

present but not involved, and also not present. An interesting point for future study could be 

to compare the length of the critical period between non-human primates and dogs to see 

the overall impact on cue following ability. The provision of reward may not be intentional 

when Working with animals which can shape behaviour which should be taken into 

consideration in cue following tasks.    

 

Another avenue to pursue would be the evaluation of the genetic basis for social 

competences. This would require finding reliable, comparable animal sources that have had 

no contact with humans. For example, dogs and wolves have very different ecological 

backgrounds. It is also challenging to find a domestic dog that does not have a mixed breed 

background when trying to determine different breed-type competencies.  

 

Real World Implications 

The current research demonstrates that Working dog breeds perform similarly to non- 

auditory cues regardless of cue giver or attachment type. The results could have an impact 

on the way dogs within the police and military are housed and worked. Currently, most police 

and military dogs are required to live and work with the same handler; however, the current 

research suggests this does not have to be the case. As long as the dog has a previous 

positive relationship with a person, they should perform similarly in a cue driven task to their 

primary caregiver/handler. Based on the current results, dogs who have failed the training 

could be swapped to another handler and retested potentially saving thousands of pounds 

every year.   

 

Charities such as Bravehound use dogs to help in the rehabilitation of soldiers who often 

suffer from mental health conditions such as PTSD. The Non-Working dog breeds were 

better at detecting more overt behavioural cues such as a change in gaze which may make 

them more suited to the role.  

 

The research showing a difference in cue following ability based on the relationship could be 

used to help rescue charities such as Spaniel Aid or Perthshire Gundogs who are having 

dogs returned due to disobedience. Doing a strange situation task could help determine the 

best pair or relationship type before leaving the centre to manage the expectations of the 

potential rehomes.  
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The results in combination emphasise how a previous relationship will mediate the dogs cue 

following behaviours. Itakura and Anderson (1996) results may be a false negative due to 

the Orangutans having a previous relationship to the cue giver. A factor for consideration for 

future research using animals. 
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Appendix 1  

Consent for Participation in Video Research 

 

I volunteer to participate in the Post Graduate Research Project conducted by Corrie Scoular 

from Abertay University. I understand that the project is designed to gather information about 

social interactions in domesticated Working dogs.  

 

1. My participation in this project is voluntary. I understand that I will not be paid for my 

participation. I may withdraw and discontinue participation at any time without penalty. If I 

decline to participate or withdraw from the study, no one on will be told.  

 

2. I understand that most participants will find the tasks simple and thought-provoking. 

If, however, I feel uncomfortable in any way during the task, I have the right to end the task. 

 

 

3. Participation involves the interaction between myself, an unfamiliar individual and my 

dog being videoed while completing a strange situation task and cue following task. The 

tasks will last approximately 60 minutes in total. The video recording will aim to record from 

the waist down, trying to minimise identifying features. However, it is not guaranteed that 

identifying features such as your face or tattoos will not be in the footage. All the footage will 

be stored on a secure server provided by Abertay University. The footage will only be viewed 

by the experimenter or Dr Clare Cunningham. Once analysed, the video footage will be 

deleted. Some footage without identifying features may be kept for the purpose of the 

conference. If I do not consent to being videotaped, I will not be able to participate in the 

study.  

 

4. I understand that the researcher will not identify me by name in any reports using 

information obtained from this footage, and that my confidentiality as a participant in this 

study will remain secure. Subsequent uses of records and data will be subject to standard 

data use policies which protect the anonymity of individuals and institutions.  

 

5. I understand that this research study has been reviewed and approved by the Ethical 

Committee at Abertay University. For research problems or questions regarding subjects, 

the project supervisor may be contacted by the information at the end of this sheet. 
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 7. I have read and understand the explanation provided to me. I have had all my questions 

answered to my satisfaction, and I voluntarily agree to participate in this study. 

 

 8. I have been given a copy of this consent form.  

 

Privacy notice and legal basis for processing: 

 

Abertay University (the "University"/" we") is committed to protecting the privacy and security 

of your personal data in accordance with the Data Protection Act 2018 (or any successor 

legislation) and (EU) 2016/679 the General Data Protection Regulation ("GDPR") (and any 

other directly applicable EU regulation relating to privacy) (together "Data Protection Law"). 

This research has been approved by the Ethics Committee of Abertay University. The 

research team adhere to the Ethical Guidelines of the British Psychology Society (and/or the 

principles of the Declaration of Helsinki, 2013) and the principles of the General Data 

Protection Regulations (GDPR). General information on Data Protection law is available 

from the Information Commissioner's Office. 

 

For research involving living humans, the Data Controller adheres to, and collects, 

processes and handles/archives data in compliance with: 

 

Article 6 (1) e: processing is necessary for the performance of a task carried out in the public 

interest or in the exercise of official authority vested in the controller 

Article 9 (j): processing is necessary for archiving purposes in the public interest, scientific or 

historical research purposes or statistical purposes in accordance with Article 89(1) based 

on Union or Member State law which shall be proportionate to the aim pursued, respect the 

essence of the right to data protection and provide for suitable and specific measures to 

safeguard the fundamental rights and the interests of the data subject 

Where applicable, this form is prepared in consultation with Article 13 of EU GDPR 

legislation, detailing the information to be provided where personal data are collected from 

the data subject. 

 

If you have any complaints/queries as a result of taking part in this research, you may 

address them to the Researchers in the first instance (contact details above) or 

researchethics@abertay.ac.uk if necessary. 
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I consent for Corrie Scoular to video her experiment allowing her to collect and process data 

on my dogs' interaction with myself and unfamiliar persons and the dogs' ability to follow 

non-verbal cues. 

______________________ 

Initial and date required 

 

I consent to footage without any of my own identifying features to be kept for the purpose of 

demonstration at the conference. 

______________________ 

Please put your initials and the date. If you do not wish for your footage to be used for the 

conference, please write N/a 
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Debrief  

This study was an investigation into the social cues between dogs and humans. It aims to 

investigate whether domestic dogs process non-auditory cues given by humans correctly 

and if they are more aware of them when given by their caregiver or an unfamiliar person. 

 

  The first task was based on a theory developed by Ainsworth (1973) around attachment 

seen between human infants and their primary caregiver. Attachment theory was first 

proposed by Bowlby (1958) as a pre-determined biological state which was created with the 

need for survival between the new-born infant and caregiver.  Attachment is more than just 

an emotional bond between two individuals (Gubernick,1981) but neurobiological structures 

that function best in a particular environment (Bowlby, 1958). This idea was heavily 

influenced by imprinting. This idea of attachment was continued by Ainsworth (1973). To test 

by observation, the influence of attachment to the caregiver the strange situation task was 

used. The behaviour displayed by the infant in the strange situation allowed Ainsworth 

(1973) to provide a scoring system. Secure attachment is shown when the dogs return to the 

owner and use them as a secure base to explore the environment after the unfamiliar person 

has been introduced.  Insecure avoidant behaviour shows independence while exploring the 

new environment, and close contact of the caregiver is not sought in times of distress. 

Finally, insecure resistant behaviour shows the dog is likely to seek close proximity while not 

engaging with the caregiver. These dogs are more likely to take cues from the unfamiliar 

person. 

 

 By completing the first task, it allowed us to measure the attachment of your dog using this 

scale devised by Ainsworth. Research suggests that the more reliable the attachment 

between you and your dog are the better the dog will be at following cues. The second task 

allowed us to test this hypothesis.  

 

It is hypothesised that dogs with secure attachment will perform better at the gaze task than 

those who have insecure attachment. Dogs with insecure attachment are predicted to not 

differ in their following ability from owner and unfamiliar person. 

 

The research is hoped to provide an insight into cue giving in dogs. This may help to 

influence how dogs are treated in kennels and provide an insight into bonds between 

humans and rescue dogs. This could help to change the opinion of how rescue dogs are 

perceived and reduce the opinion that bonding is not possible after puppyhood. 
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Please contact myself or Dr.Clare Cunningham if you have any questions regarding this 

study.  

 

Thank you again for your co-operation. 

 

Contact information: 

Researcher: Corrie Scoular (email):-  

Project supervisor: Dr Clare Cunningham (email):-  
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Appendix 3 

Ethical approval  
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Appendix 4 

DATA MANAGEMENT PLAN  

 

Corrie Scoular 

Proposal name 

Effect of social bond strength on responses to human-given cues in domestic working dogs 

 

Types of study 

To follow on from Honours Project Research looking at attachment type in domestic  working 

dogs by using the Strange Situation adapted for dogs (Topál et al. 1998) and looking at how 

this effects this non verbal cue following ability (Cunningham and Ramos 2014).  

Briefly list/describe the type of research you are engaged in. Good practice to briefly outline 

whether you will generate new data and/or if existing datasets on this topic already exist. 

Types of data   

Quantitative data collected from cue following task  

Demographic data about dog and time spent with owner 

Attachment score generated from video analysis footage. 

Above data stored in SPSS files or excel spread sheet. 

Video footage (.mp4) will be stored on the secure university Abertay server.  

Demographic questioners will be collected on paper stored in locked drawer in graduate 

school until input electronically and then paper copies destroyed. 

Consent forms will be paper and scanned into and stored on the Abertay university server. 

The paper copies will then be destroyed.  

Briefly list/describe the type of data you will collect (e.g., quantitative, qualitative, 

demographic data, anthropometric data, scores on psychometric tasks, responses to 

computer based experimental tasks). Also good practice to detail file types (e.g., .tiff, .csv, 

.wav) and (if applicable for larger projects) costs/space required for storing/archiving the 

data. 

Method for data collection/generation 

The strange situation and cue following task will be collected using a standard tripod and 

Sony video camera. This will provide the data for the attachment type. Demographic 

information will be collected via a paper questionnaire.  

Briefly describe the interface used to collect/generate data (if digital) or other measures if the 

research is face-to-face. 

Managing, storing and curating data 

Once the videos are taken they are uploaded from the video camera onto a secure server 

space provided by Abertay University. Dr Clare Cunningham, Dr Lara Wood and Corrie 
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Scoular are the only people who have access to the data at the time of collection and for 

analysis purposes. The footage will be analysed anonymising the data. Once the video 

footage is anonymised it will be destroyed with the exception of videos that has no 

identifiable features of the human participant which may be used for conference purposes. 

The paper demographics will be destroyed once input electronically  

Briefly describe whether data are anonymous, personal/sensitive, where it is stored and how 

it is backed up. Who has access to the data? 

Every step has been taken to keep identifiable features out of the video footage. Participants 

are made aware the video footage may not be anonymous. The video footage is coded. 

Consent forms will be electronically scanned back into the system. Paper copies will be 

destroyed. 

7. Data preservation strategy and standards 

Researchers are obliged to retain research data for up to 10 years’ post-publication, 

however anonymised research data may be retained indefinitely (e.g., so that researchers 

engage in open practice and other researchers can access their data to confirm the 

conclusions of published work). Researchers retain consent forms for as long as we 

continue to hold information about the data subject. Also outline how any personal 

information will be kept separate from the data, if applicable. 

Security and confidentiality of disclosed personal information 

Complete only if you collect personal data related to human participants in research. This 

should be consistent with information provided in your ethics document. 

Main risks to data security and how they will be mitigated 

 

Briefly outline whether there are any risks and how they will be mitigated (e.g., 

anonymity/confidentiality, providing informed consent and the understanding of these issues 

by the participant when giving consent). 

The paper consent forms will be scanned and stored electronically on the secure Abertay 

Server. The paper copies will kept in a locked drawer in the graduate school. Every attempt 

is being made to keep the video footage anonymous, by recording from the waist down, 

however if identifying feature do appear in the footage it will not be used for conference. The 

data taken from the footage is anonymous. The data collected from the questionnaire 

contains only the dogs name and once input into SPSS becomes anonymous  

9. Suitability of data for sharing with third parties 

Is the data suitable for sharing? How will consent be obtained for sharing (if applicable to the 

project)? 

The data once coded and anonymised can be shared with third parties, being published on 

open science sites. 
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10. Any responsibilities of third parties who use this data 

Note IMPORTANT guidelines in the policy document for sharing outside the EU (must be 

fully anonymized if shared outside). Note policy guidelines on best practice, where data are 

fully anonymized at the earliest possible opportunity in the research project. 

 

11. Responsibilities of researchers  

Note the responsibility of the PI (if at Abertay) to comply with Abertay’s policy on GDPR and 

that supervisors of students act as data controllers in research. All researchers involved in 

data collection are responsible for ensuring anonymity of data and accuracy of recording. All 

named researchers who work with the data are responsible for its secure storage. 
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Appendix 5 

Confirmation of Recruitment  

 

 

 

 

 

 

 

 

 

 


	Declaration
	Acknowledgements
	Abstract
	Table of Tables
	Chapter 1
	Introduction
	Why do humans’ own dogs?
	Evolution of the Domestic Dog
	Wolves v Dogs
	Social competences
	Conditioning
	Non Domestic Animals
	Cue Following
	Attachment theory

	Chapter 2
	Method
	Participants
	Design
	Procedure
	Figure 1
	Figure 2
	Coding the results

	Results
	Analysis
	General Overview

	Main Effects
	Main Interactions
	Additional Analysis

	Chapter 3
	Discussion
	Main Effect of Dog type
	Main Effect of Cue Giver
	Main Effect of Attachment type
	Main Effect of Cue type
	Effect of The Interaction Between Dog type and Cue Giver
	Effect of The Interaction Between Dog Type and Attachment Type
	Effect of the interaction between Dog type and Cue Type
	Effect of The Interaction Between Cue Type and Cue Giver
	The interaction between Attachment Type, Cue type and Dog type
	The interaction between Attachment Type, Cue Type, Cue Giver and Dog type

	Chapter 4
	Future replications and considerations
	Real World Implications

	References
	Appendix 1
	Consent for Participation in Video Research
	Appendix 2
	Debrief

	Appendix 3
	Ethical approval

	Appendix 4
	DATA MANAGEMENT PLAN

	Appendix 5
	Confirmation of Recruitment




