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 2 

 

1 Summary 

During the course of time, artificial selection has given rise to a great 
diversity among today's dogs. Humans and dogs have evolved side by 
side and dogs have come to understand human body language relatively 
well. This study investigates whether selection pressure and 
domestication could reveal differences in dogs’ skill to interpret human 
directional cues, such as distal pointing. In this study, 46 pet dogs were 
tested from 27 breeds and 6 crossbreeds for performance in the two-way 
object choice task. Breeds that are selected to work with eye contact of 
humans were compared with breeds that are selected to work more 
independently. Dogs of different skull shape were also compared, as well 
as age, sex and previous training on similar tasks. No significant 
differences in performance were found between dogs of various age, sex 
or skull shape. There was a tendency for significant difference in 
performance if the dog had been previously trained on similar tasks. 
When dogs that made 100% one-sided choices were excluded, a tendency 
appeared for there to be a difference between the cooperative worker 
breeds compared to the other breeds for the time it took for dogs to make 
a choice. There is a correlation between the number of correct choices 
made and the latency for the dogs from being release to making a choice 
(choice latency). All groups of dogs, regardless of my categorization, 
performed above chance level, showing that dogs have a general ability 
to follow, and understand, human distal pointing. 

Keywords: behaviour, dogs, domestication, gesture, human pointing, 
selection, skull shape 

2 Introduction 

Dogs (Canis familiaris) have been domesticated for the last 15 thousand 
years (Pongrácz et al., 2001) so they have been living in close association 
with humans for a very long time. The relationships that exist between 
humans and dogs are diverse, and in the modern world, dogs are present 
in almost every human society, whether it is as a companion or working 
dog. In the animal kingdom, dogs are quite unique in their ability to 
interpret human forms of communication (Kaminski and Nitzscher, 
2013). Dogs can use human directional gestures (such as pointing) to find 
hidden food and they can also show humans where food is hidden by 
altering between gazing at the location and gazing at the human subject 
(Miklósi et al., 2003).  
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The wolf (Canis lupus) is the closest relative to the dog, nevertheless, 
there are differences in how they communicate when e.g. faced with an 
insolvable problem. Dogs make eye contact with humans and asks for 
help, whereas socialized wolves do not (Miklósi et al., 2003). During the 
time of domestication, dogs have been selected for improved adaption to 
human social setting (Miklósi et al., 2003). The by-product hypothesis 
(Hare and Tomasello, 2005) and the adaptation-hypothesis (Miklósi et al., 
2003) are the two main hypotheses about how dogs’ social skills were 
affected by selection occurring during domestication. The first theory is 
that as a result of selection against fear and aggression, superior social 
cognitive skills in dogs are achieved as a by-product (Kaminski and 
Nitzscher, 2013). The adaptation hypothesis instead argues that humans 
have actively bred dogs for specific purposes (hunting, herding) and 
therefore dogs have been selected for their ability to read human 
directional gestures (Kaminski and Nitzscher, 2013).  

To investigate communication skills in dogs, several studies have been 
using the two-way object choice task test, where a human experimenter 
hides food in one of two containers. The human then indicates the target 
location to the dog by giving a social cue, most often pointing (Miklósi 
and Soproni, 2006).  

Artificial selection of dogs has given rise to brachycephalic (“short-
nosed”) and dolichocephalic (“long-nosed”) dog breeds, and McGreevy 
et al. (2004) found a correlation between skull shape and visual acuity. 
Short skulled dogs have a small area on the retina with an unexpected 
high resolution, while long skulled dogs, just as the wolf, have their best 
visual resolution in a horizontal streak on the retina. Given this 
information, I hypothesize that brachycephalic breeds might perform 
better in the two-way choice task because they might be less distracted by 
events going on in their peripheral visual field. This is consistent with a 
recent study by Gácsi et al. (2009b), which showed that performance in a 
cognitively challenging task might be affected by the dogs’ ability to 
watch the human directional signal more intensely. Hence, short-skulled 
dogs would then have an increase probability of making correct choices 
because the attention span affects the performance (Gácsi et al., 2009b). 
Gácsi et al. (2009b) also showed that dogs bred for different purposes 
showed differences in their performance in the two-way object choice 
task test. I therefore hypothesize that cooperative working dogs, that have 
been bred for understanding human visual cues, will perform better in the 
two-way choice task test, compared to other breeds that has not been bred 
to work in cooperation with humans. 
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It is a disputed question whether there are any sex differences in human 
contact behaviors in dogs (Dorey et al., 2010, Kis et al., 2014, Kosfeld et 
al., 2005). Oxytocin, which is mostly known as a female hormone 
(Kosfeld et al., 2005), has recently been shown to be related to human 
directed social behavior in dogs (Kis et al., 2014). It would be interesting 
to investigate if there are sex differences in social behaviors in dogs, due 
to different amount of oxytocin in females and males, and to see if 
oxytocin might affect the ability to understand human directional 
gestures. I therefore wanted to compare the responses of the female dogs 
in my data to the response of the males in the number of correct choices 
they made in a two-way object choice task test. My hypothesis is that 
females would perform better in the to-way object choice task test 
compared to the males. 

A study by Dorey et al. (2010) shows that puppies performance improve 
as they get older, and puppies between 21–24 weeks were more 
successful in finding hidden food by following momentary proximal 
pointing than puppies that were 17–20 weeks old. This is consistent with 
what Riedel et al. (2008) found when reanalyzing the data originally 
obtained by Wynne et al. (2008). There they used a black marker, which 
the experimenter first showed the dog and then placed on top of the bowl 
with food. This test with the marker revealed that older puppies were 
more successful in their ability to use a black marker as social cue than 
younger puppies. I investigated whether the dogs’ age affects the 
outcome or not, hypothesizing that adult dogs will perform better than 
young dogs in the to-way object choice task test.  

To test my hypotheses I performed a two-way object choice task test and 
the aims of this project were (1) to investigate dogs’ ability to follow and 
understand a human distal pointing gesture, (2) to evaluate if this method 
is suitable for evaluating dogs’ understanding of human pointing 
gestures, (3) to investigate whether there are differences between 
different categories of dogs. 

3 Material & methods 

The two-way object choice task test took place at Hundens & Djurens 
beteendecenter in Linköping on four occasions. Here I worked in 
cooperation with dog owners and their dogs. The experimenters 
performing the pointing gesture were all female. All tests were video 
recorded (Canon Legria HF M52) for later behavioural scoring.  
A questionnaire was given to all attending dog owners, to achieve 
information about the dogs’ background and at the same time, give their 
consent to be videotaped. 
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3.1 Procedures 
As a first step, I performed a motivation test to test the dogs’ willingness 
to take a treat from a small plastic bowl (6 cm high, ∅ 12 cm). The dogs 
were allowed to observe the human experimenter drop a familiar treat 
(e.g. a Frolic) in the bucket before it was asked to receive it. The 
motivation test consisted of letting the dog take the treat three times out 
of a bowl placed right in front of the dog. If the dog took the treat three 
times, the dog passed the motivation test and proceeded to the actual test. 
The procedure of the test, arrangement of the bowls, experimenter and the 
owner is similar to a comparative study of Gácsi et al. (2009a) (Figure 1).  

Two plastic bowls were used to hide the treat. Frolic was used as bait. 
Both bowls were scented with liverwurst before the experiment to try to 
mask the scent of the frolic. Baiting the bowls was done semi-randomly 
so that no bowl had the treat more than two times in a row, but the bait 
was five times in the right bowl and five times in the left. The human 
experimenter placed the two bowls two meters and stood 50 cm behind 
them in the middle (Figure 1). The dog and the owner were placed at a 
distance of three meters from the bowls. The experimenter took the 
bowls, put the bait in one of them and then shuffled them around in front 
of her. The owner makes the dog face the experimenter, while the 
experimenter puts the bowls back in place (always placing the right bowl 
on its place before the left). 

Figure 1. Distal pointing test for dogs. The dog was allowed to make a choice 
between two bowls after the experimenter had performed a pointing gesture 
and had put her hand back to her chest. 
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The experimenter then had her arms bent in front of her chest with her 
hands close together. She established contact and attention with the dog 
prior to signaling by making a squeaking sound with her mouth. When 
the experimenter had the dog’s attention, she made a distal pointing 
gesture toward the baited bowl with her outstretched fingers. The 
pointing gesture was held for less than two seconds, after which the 
experimenter put her hand back to her chest. The dog was then released 
to make a choice (according to Gácsi et al., 2009a). When the dog 
crossed an imaginary vertical line in the middle of the test arena, it was 
considered to have made a choice. Immediately after the dog had chosen 
a bowl and eaten the treat, both bowls were picked up from the floor. The 
test session included ten trials for each dog tested. 

If the dog did not perform as expected and move towards the bowl when 
released, an additional pointing was performed after five seconds, for a 
total of three times before the trail was marked as a failure. Also, if the 
experimenter did not gain the attention from the dog within 60 seconds, 
the trail was marked as a failure. I excluded four dogs because they did 
not perform according to expected in the test setup. 

3.2 Subjects 
All in all, 50 pet dogs were tested (27 males and 19 females) from 27 
breeds (and 6 crossbreeds). The subjects were acquired from a post in a 
Facebook-group and via an email that was sent to dog owners attending 
dog courses at Hundens & Djurens beteendecenter, inviting them to 
participate in my study. In addition, I also invited and tested dogs owned 
by friends.  

To test for age differences I divided the dogs into juvenile (0–2 years old) 
and adults (>2-year old). The time where a dog becomes an adult varies 
and depends on the dog's size and breed, and small dogs tend to mature 
faster than larger breeds (The Daily Puppy, 2014). Taking into account 
the breeds that were included in my study, I have chosen to define an 
adult dog at 2 years of age. 

With the two-way object choice task test I also tested if there were any 
differences between females and males in understanding the human 
pointing gesture, as well as between different breed group constellations 
(cooperative working dogs, independent working dogs and others) 
(Svenska Kennelklubben, 2014), and if previous training in human 
directional gestures had any effect on the number of correct choices the 
dog made.  
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To test whether dogs of different skull shape differed in performance in 
the two-way object choice task test, brachycephalic and dolichocephalic 
dogs were divided into groups based on their cephalic index (the ratio 
between the cranial width and cranial length). Breeds were categorized 
into three groups: (1) independent working dogs, (2) cooperative working 
dogs and (3) the others, which consist of non-working dogs and 
mongrels. 

3.3 Data analysis 

From the videotapes I recorded two behavioural variables: number of 
correct choices from the 10 trails from each individual dog, and the 
latency for the dogs from being released to making a choice (i.e. choice 
latency). For the first variable, the dogs’ result was analysed against the 
probability of making correct choices by chance (e.g. if the number of 
correct choices were higher than 50% of the trials), comparing the 
number of correct choices to the hypothesized median (50%), and for 
this, a non-parametric Wilcoxon signed-rank test was used as a statistical 
method. A non-parametric Mann-Whitney U test was used to compare the 
different groups’ performance. For the second variable recorded, the 
different categories of dogs’ performance with regards to choice latency, 
was tested using a non-parametric Mann-Whitney U test. 

The dogs were divided into the 10-group system configured by the FCI 
(Fédération Cynoloique Internationale), categorizing dogs that were bred 
for a specific purpose. I tested the groups that contained five or more 
dogs, namely group 1 (Sheepdogs and Cattle Dogs), group 2 (Pinschers 
and Schnauzers, Molossoids and Swiss Mountain Dogs), group 3 
(Terriers), group 8 (Retrivers, Flushing Dogs and Water Dogs) and group 
9 (Companion and Toy Dogs). Using an independent-sample Kruskal-
Wallis 1-way ANOVA, I tested whether there were any differences in 
number of correct choices made, and the choice latency, depending on the 
FCI groups. 

For some calculations the dogs with a strong side preference (i.e. choose 
either side to 100%), and data for the these dogs were removed. This was 
done because these dogs did not seem to make an active choice based on 
the human distal pointing but rather on the order in which the bowls were 
put in place. Either the dogs chose the bowl that was first put down or the 
one that was last put down. In total, thirteen dogs were removed, and out 
of these dogs, seven individuals choose only the right bowl (put down 
first), and six individuals choose only the left bowl (put down last) 
despite the experimenter giving the pointing gesture towards the opposite 
bowl. 
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The dogs were also categorized into three groups: (1) independent 
working dogs, which consist of breeds that are bred to work while being 
separated from humans, including hounds, earth dogs, livestock guard 
dogs and sled dogs (N = 5 from 5 breeds, 4 females and 1 male), (2) 
cooperative working dogs, including breeds bred to work with visual 
contact with humans, such as sheepdogs and gundogs (N = 28 from 14 
breeds, 14 females and 14 males), and (3) the others breeds, consisting of 
non-working dogs and mongrels (N = 13 from 10 breeds, 4 females and 6 
males). I used an independent-sample Kruskal-Wallis 1-way ANOVA to 
test whether there were any differences in number of correct choices 
made, and the choice latency, depending on this grouping. 

Data obtained were divided into brachycephalic and dolichocephalic 
breeds according to McGreevy et al. (2013). Results from brachycephalic 
(N = 10 from 5 breeds, 3 females and 7 males) and dolichocephalic (N = 
6 from 5 breeds, 2 females and 4 males) individuals were compared using 
a non-parametric Mann-Whitney U test. A nonparametric Spearman’s rho 
correlation was used to identify if there are any correlations among the 
different parameters in our obtained data (for example between a dogs 
age and the number of correct choices made in the test). All analyses 
were performed using IBM SPSS Statistics 22 and the significance level 
was set to 0.05. 

4 Results 

4.1 Number of correct choices 
All dogs as a group, performed above chance (T(46) = 446, N = 46,  
P < 0.001) in the two-way object choice task test. Males performed 
significantly above chance and females had a tendency to do so (Figure 
2a). Both young and adult dogs made more correct choices than was 
expected by chance (Figure 2b), as well as both previously trained and 
not previously trained dogs (Figure 2c). Brachycephalic dogs performed 
significantly above chance, and dolichocephalic showed a tendency to do 
so (Figure 2d). 

I did not observe any difference in the mean performance of number of 
correct choices made in the test with regards to sex, age or skull shape 
(Table 1). There was a tendency for previous training on pointing 
gestures to have a positive effect on the outcome, e.g. the trained dogs 
made more correct choices in the test (Table 1).  

When comparing differences among the 5 breed groups (H(4) = 3.72,  
N = 38, P = 0.445) as well as in the three groups of independent working 
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dogs, cooperative working dogs and other dogs (H(2) = 0.146, N = 46,  
P = 0.930), I found no differences in their performance in the two-way 
object choice task test in the number of correct choices made.  

Figure 2. Mean number of correct choices (%) of dogs in a two-way object 
choice task test, and the potential effect of variation in: a) sex, b) age, c) 
previous training in similar tests, and d) skull shape. Females showed a 
tendency of conducting more correct choices than by chance (T(19) = 71,  
P = 0.070) which also the dolichocephalic dogs did (T(6) = 14, P = 0.074).  
The remaining groups all performed significantly above chance level: males  
(T(27) = 162.5, P = 0.01), young (T(15) = 66.5, P = 0.029) and adult (T(31) = 
176.5, P = 0.010), previously trained (T(20) = 114.5, P = 0.002) and not 
previously trained (T = 111, P = 0.024), and brachycephalic dogs (T(10) = 26,  
P = 0.040). Columns show the group results compared to chance level. 
Dotted line = chance level; * = significantly above chance performance  
(P < 0.05). The mean percent of correct choices is shown with  
whiskers ± 1 SE. Data collected during four test days in 2014, Linköping. 
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Table 1. Mean number of correct choices of dogs in a two-way object choice 
task test for the groups: sex, age, skull shape and previously trained (Mann-
Whitney U test). Data collected during four test days in 2014, Linköping. The 
significance level is 0.05. 

 

 

 

 

4.2 Latency for the dogs to make a choice 
I found that the choice latencies is similar across categories of sex (U(19,27) 
= 280.5, N1 = 19, N2 = 27, P = 0.592), age (U(15,31) = 238.5, N1 = 15, N2 = 
31, P = 0.888), skull shapes (U(6,10) = 27, N1 = 6, N2 = 10, P = 0.792), and 
regardless if the dogs had been previously trained or not (U(20,26) = 236, 
N1 = 20, N2 = 26, P = 0.602). 

No differences were found in choice latency when comparing the five 
breed groups (H(4) = 3.987, N = 38, P = 0.408) or between the 
independent working dogs, cooperative working dogs and other dogs 
(H(2) = 2.112, N = 46, P = 0.348) When dogs that made 100% one-sided 
choices were excluded, there was a tendency for there to be a difference 
between cooperative worker breeds and other dogs in their choice latency 
(Mann-Whitney U test; P = 0.062) (Figure 3), where the cooperative 
worker breeds had shorter latency to make a choice.  

Figure 3. The mean latency for dogs to make a choice in a two-way object 
choice task test. The mean values are shown with whiskers. Cooperative 
working dogs show a tendency for being different from other breeds (U(9,20) = 
130, N1 = 9, N2 = 20, P = 0.062). Data collected during four test days in 2014, 
Linköping. 

Group N U P 

Sex (female/male) 19/27 292.5 0.373 

Age (young/adult) 15/31 224.5 0.848 

Skull shape (brachycephalic/dolichocephalic) 10/6 31 1.000 

Previous training (yes/no) 20/26 175 0.054 
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A negative correlation was found between the number of correct choices 
a dog made, and the choice latency it had (Figure 4). It seems that the 
dogs that knew what to do took shorter time in choosing, increasing its 
probability to choose the right bowl (Figure 4). Dogs with a strong side 
preferences (i.e. choose either side to 100 %) was excluded in this 
correlation. 

Figure 4. Non-parametric Spearman’s rho correlation between the mean 
number of correct choices made by the dogs and the average latency for the 
dogs to make a choice in a two-way object choice task test (ρ(32) = -0.363,  
P = 0.038, N =33). Correlation based on dogs that did not show a strong side 
preferences (i.e. choose either side to 100 %). Data collected during four test 
days in 2014, Linköping. 

5 Discussion 

In this study, I investigated dogs’ ability to follow and understand a 
human distal pointing gesture, whether there are differences between 
different categories of dogs (sex, age, breeds) and evaluate whether this 
method is suitable for evaluating dogs’ understanding of human pointing 
gestures. 

All groups of dogs, regardless of my categorization, significantly 
performed above chance level (i.e. conducting more correct choices than 
by chance), showing that dogs have a general ability to follow, and use, 
human distal pointing. These findings support previous findings by Hare 
et al. (2002). In addition, I found two interesting tendencies: the first 
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revealing a difference in performance in the two-way object choice task 
test of breeds selected for working in cooperation with humans compared 
to other, non-working breeds, and second, that previous training in human 
directional cues affects the success of dogs in tests investigating dogs’ 
use of humans’ distant cues. 

Variation in visual acuity is highly correlated with skull shape in dogs 
(McGreevy et al., 2004). I therefore investigated whether there were 
differences in number of correct choices made, or in the choice latency 
among the dogs I observed. When testing brachycephalic dogs against 
chance and the number of correct choices they made in a two-way choice 
task test, they performed significantly better than if they made choices by 
chance. Dolichocephalic dogs on the other hand did not perform better 
than chance in this test. However, when comparing the mean number of 
correct choices made and choice latency of these two groups, I found no 
significant difference. According to a study by Gácsi et al. (2009b), the 
brachycephalic breeds are more successful than the dolichocephalic 
breeds in using human pointing gestures. The authors suggested that the 
brachycephalic dogs, with a high acuity in the central visual field, 
focused more on objects in front of them than dolichocephalic dogs. 
However, I found no significant difference between brachycephalic- and 
dolichocephalic dogs in number of correct choices made or in the choice 
latency. This could be because I had a very small sample of both 
categories and the role for skull shape and visual acuity in human-dog 
interactions therefore warrant further investigations. 

My hypothesis that cooperative working dogs should perform better in 
the two-way choice task than other breeds not selected for intense visual 
contact with humans, was not supported when comparing the two groups 
with each other. Gácsi et al. (2009b) found that individuals in the 
cooperative worker group were more successful in understanding the 
human distal pointing, than both the independent worker- and the 
mongrel group. My contradictory results could be explained by my 
relatively small, and uneven, sample sizes, and also this therefore needs 
further investigations.  

When testing for differences in choice latency in the two-way object 
choice task test, I excluded the dogs with a strong side preferences (i.e. 
choose either side to 100 %). When doing so, I found a tendency for 
cooperative working dogs to have a shorter latency than the other 
categories of dogs. Dogs working in close cooperation with humans have 
been selected for enhanced cooperative ability and enduring attention 
since the domestication of the dog begun (Gácsi et al., 2009b). This could 
have provided today’s cooperative working breeds with a better 
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understanding of human visual cues. They might be more observant when 
the human carries out the distal pointing than other breeds, which could 
explain why they tend to be quicker in my test in making a choice. This 
finding supports the findings of a study of individual differences in 
pointing comprehension of dogs by Gácsi et al. (2009b). 

According to my hypothesis, females should perform better than males in 
the ability to understand human directional gestures. This prediction is 
based on the assumption that females have higher levels of the hormone 
oxytocin, which in turn may affect socio-cognitive capacities. Oxytocin 
has recently been shown to be related to human directed social behavior 
in dogs (Kis et al., 2014). Female dogs in my study did not perform better 
than males. In fact, males actually performed above chance level whereas 
females only had a tendency of doing so. When comparing females and 
males to each other, no significant difference was detected. This is 
supported by Gácsi et al. (2009a), which came to the conclusion that sex 
did not have any effect on the success in the two-way object choice task 
test. Potential sex differences and the role of oxytocin in human-dog 
relationships are therefore still unclear.  

It is a disputed question whether the dog’s age affects its performance in 
a two-way choice task or not (Dorey et al., 2010, Kis et al., 2014, Kosfeld 
et al., 2005). Both young and adult dogs in my test sample performed 
above chance level in the number of correct choices made in a to-way 
object choice task test, but when comparing their mean performance of 
correct choices made, there was no significant difference. This result is 
supported by a study by Gácsi et al. (2009a), which found no evidence of 
there being any difference between different age groups during ontogeny. 
However, it is not consistent with the study by Dorey et al. (2010) which 
showed that puppies performance in the two-way object choice task test 
improve as they get older, or what Riedel et al. (2008) found when 
reanalyzing the data obtained by Wynne et al. (2008) where older puppies 
were more successful in their ability to use a black marker as social cue 
than younger puppies. 

Gácsi et al. (2009a) also investigated and found no evidence of previous 
training affecting the dogs’ success in the two-way object choice task. 
However, I found a tendency for previous training having an effect on the 
number of correct choices made, which contradicts their result. It seems 
reasonable to think that having been previously trained to cooperate and 
communicate with humans, dogs’ would be more likely to rely on the 
human pointing in the two-way object choice task as well as in other 
situations. The role of previous training on dogs’ performance in this type 
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of test can easily be explored further, but comparing previously trained 
and un-trained dogs. 

My results clearly support that the method used here is suitable for 
evaluating dogs’ use of human pointing gestures, although there are a few 
things that might have given a different outcome for my results. In this 
test, the dogs were allowed to watch when the experimenter put the bowls 
in place after shuffling them around in front of her. The experimenter 
always placed the right hand side bowl down first. This might have 
affected some dogs in thinking that the bait was in either the bowl that 
was put down first, or in the bowl that was put in place last. The equal 
number of dogs making unilateral left and right choices suggests that the 
order in which the bowls were put down overall might not have affected 
the choice for the dogs, but that some dogs used the order of when a bowl 
was put down as the cue underlying their choice. What might have given 
a different result is if the dogs had been prohibited from seeing the bowls 
being put in place altogether. If that had been the case, the dogs making 
the unilateral choices might have chosen differently, maybe relying more 
on the distal pointing, than on what order the bowls were put down. 

One other aspect that might have generated a different result was if the 
experimenter had sat on her knees for small dogs (perhaps the ones <45 
cm in height). That way the eye contact and pointing signal would have 
been in better view for small dogs which might have affected the results. 

Overall, dogs in general have an ability to use human pointing gestures to 
locate hidden food. Further investigations might reveal if artificial 
selection on dogs over time have given different breeds different 
conditions for understanding human pointing gestures. 

5.1 Social & ethical aspects 
Humans and dogs have evolved side by side and over time dogs have 
come to understand human body language relatively well. Dogs are an 
important part of our society and many are already in our service, for 
example as police- and service dogs, where a mutual understanding of 
communication is important. This study is a behavioral study and might 
enhance the understanding of dogs’ abilities to interpret human 
directional gestural and also provide a basis for further studies in the field 
of dogs’ communicative skills. Potentially, and of interest for future 
studies, the dogs that are skilled in the two-way object choice task test 
may also be quicker to turn to humans for help in a problem-solving task. 

I have been working with family dogs in a behavioral study and it did not 
involve any particularly negative ethical aspect other than that it might be 
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a stressful environment for the dogs. However, no signs of stress were 
observed. 

5.2 Conclusion 
In the two-way object choice task test, my observed dogs’ made the 
correct choice in choosing the bowl with a treat in it significantly more 
often than expected by chance. There were no significant differences 
among different phenotypes, sex, age or previous training, even though 
previous training seemed to have an impact on the dogs’ performance. 
Few significant results could be a result of limited variation in responses 
of the breeds here used, small sample sizes or uneven groups. 
Nevertheless, this study shows that dogs in general are able to follow and 
understand human distal pointing, which is supporting earlier findings by 
Hare et el. (2002). 

6 Acknowledgment 

I would like to thank my supervisors, Lina Roth and Per Jensen, for all 
their help and support, to Elin Andersson, my partner throughout the 
experiment, and to Hanne Løvlie who has read and provided comments 
on my thesis. I also thank Annelie Andersson at Hundens & Djurens 
beteendecenter in Linköping for letting me use her premises for my study 
and I am grateful for all the people that have contributed with their dogs. 

7 References 

Dorey NR, Udell MAR, Wynne CDL (2010) When do domestic dogs, 
Canis familiaris, start to understand human pointing? The role of 
ontogeny in the development of interspecies communication. Animal 
Behaviour 79, 37-41 

Gácsi M, Kara E, Belényi B, Topál J, Miklósi Á (2009a) The effect of 
development and individual differences in pointing comprehension of 
dogs. Animal Cognition 12, 471–479 

Gácsi M, McGreevy P, Kara E, Miklósi Á (2009b) Effects of selection 
for cooperation and attention in dogs. Behavioral and Brain Functions 
5:31 

Hare B, Brown M, Williamson C, Tomasello M (2002) The 
domestication of social cognition in dogs. Science 298, 1634–1636 

Hare B, Tomasello M (2005) Human-like social skills in dogs? Trends in 
Cognitive Sciences 9, 439–444 



 16 

Kaminski J, Nitzschner M (2013) Do dogs get the point? A review of 
dog–human communication ability. Learning and Motivation 44, 294–
302 

Kis A, Bence M, Lakatos G, Perge E, Turcsán B, Pluijmakers J, Vas J, 
Elek Z, Brúder I, Földi L, Sasvári-Székely M, Miklósi Á, Rónai Z, 
Kubinyi E (2014) Oxytocin Receptor Gene Polymorphisms Are 
Associated with Human Directed Social Behavior in Dogs (Canis 
familiaris). PLoS ONE 9, e83993 

Kosfeld M, Heinrichs M, Zak PJ, Fischbacher U, Fehr E (2005) Oxytocin 
increases trust in humans. Nature 435, 673–676 

McGreevy P, Grassi TD, Harman AM (2004) A Strong Correlation Exists 
between the Distribution of Retinal Ganglion Cells and Nose Length in 
the Dog. Brain Behavior and Evolution 63, 13–22 

McGreevy P, Georgevsky D, Carrasco1 J, Valenzuela M, Duffy DL, 
Serpell JA (2013) Dog Behavior Co-Varies with Height, Bodyweight and 

Skull Shape. PLoS ONE 8, e80529 

McKinley J, Sambrook TD (2000) Use of human-given cues by domestic 
dogs (Canis familiaris) and horses (Equus caballus). Animal Cognition 3, 
13–22 

Miklósi Á, Kubinyi E, Topál J, Gácsi M, Virányi Z, Csányi V (2003)  
A Simple Reason for a Big Difference. Current Biology 13, 763–766 

Pongrácz P, Miklósi Á, Kubinyi E, Gurobi K, Topál J, Csányi V (2001) 
Social learning in dogs: the effect of a human demonstrator on the 
performance of dogs in a detour task. Animal Behaviour 62, 1109–1117 

Riedel J, Schumann K, Kaminski J, Call J, Tomasello M (2008) The early 
ontogeny of human-dog communication. Animal Behaviour 75, 1003–
1014 

Svenska Kennelklubben (2014) Hundrasguiden. 
http://www.skk.se/sv/hundraser/ (accessed 22nd of June 2014) 

The Daily Puppy (2014) At What Age Is a Puppy Considered an Adult? 
by Todd Bowerman, Demand Media, http://dogcare.dailypuppy.com/age-
puppy-considered-adult-2929.html (accessed 5th of May 2014) 

Wynne CDL, Udell MAR, Lord KA (2008) Ontogeny’s impacts on 
human–dog communication. Animal Behaviour 76, e1–e4 




