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Abstract 

The modern dog, Canis familiaris, comes in all shapes and sizes but for thousands of 

years has served one main purpose, as man’s best friend. This bond, established between human 

and dog, dates back tens of thousands of years, and established a relationship of mutualism, both 

giving and receiving care from one another. Archeological, genetic and genomic studies 

provided insight into how the modern dog evolved from their ancestral origin dating back to the 

gray wolf. Evolution is defined changes in heritable characteristics over time, giving rise to 

biodiversity in all living things. These changes over time are driven by mutation, alteration of a 

gene; natural selection, a varied path resulting in survival of the current fittest; and genetic drift, 

random variation of genotypic frequencies in small populations. However, through thousands of 

years of domestication, Canis familiaris has been further sculpted to fit individual needs whether 

it be cosmetic, accessory, working or protection purposes. Sharing the same newly adapted 

environment as humans with similar medical care makes them models for genetic research. 

Given that humans, Homo sapiens sapiens, are just a small notch on the evolutionary tree, it 

should be of no surprise the extraordinary similarities we have to all vertebrates (and even 

invertebrates). Ongoing research of early development, molecular biology, genetics and 

genomics bridges gaps in what is known about the animal kingdom. My study focused on the 

lateralization of Canis familiaris in comparison to other vertebrate lateralization, specifically on 

preferential pawedness.  
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Introduction 

“Seen in the light of evolution, biology is, perhaps, intellectually the most satisfying and 

inspiring science. Without that light, it becomes a pile of sundry facts -- some of them interesting 

or curious but making no meaningful picture as a whole (1972),” said Ukrainian-American 

geneticist, evolutionary biologist and founder of the modern synthesis, Theodosius Dobzhansky . 

In today’s society, Darwin’s theory of evolution is scientifically undeniable and undoubtedly the 

single greatest advancement in any field of biology.  Evolution is defined as changes in heritable 

characteristics over time, giving rise to biodiversity in all living things. Over time, these changes 

are driven by mutation, alteration of a gene; natural selection, a varied path resulting in survival 

of the current fittest; and genetic drift, random variation of genotypic frequencies in small 

populations. Discoveries paint the path to our history with fossilized records and DNA analysis, 

telling us a story of how our modern world came to be. Elegant examples of historical evolution 

have been found in the form of transitional fossils, displaying forms as intermediates between 

ancestor and progeny. Some examples of these transitional fossils include Archaeopteryx and the 

Tiktaalik, two of the first transitional fossils ever found (Hecht, 2013). However, evolution isn’t 

just shown in fossil form. There are plenty of profound examples such as the comparison of finch 

beaks (Uppsala University, 2015), endosymbiosis of bacteria (Nowack and Melkonian, 2010), or 

the more common, relatable subject, domestication of canines.  

 The bond established between human and dog dates back tens of thousands of years, an 

established relationship of mutualism, both giving and receiving care from one another. In 

addition to emotional benefits, a bond shared between human and dog improves one’s physical 

and mental health by reducing stress, lowering blood pressure, helping prevent heart disease, 
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helping fight depression and more (Dotson and Hyatt, 2007). Scientific studies suggest 

domestication began approximately 18,800-32,100 years ago (Thalmann, et al., 2013) with 

genetic evidence collected from East Asia, Europe and Siberia. Early on, dogs have been 

considered ‘man’s best friend,’ acting as companions both at home and work, and even as lap 

dogs, such as seen with Roman’s (O’Neill and Packer, 2016). Furthermore, archeological 

evidence shows dogs being buried next to respective humans; and according to chemical 

analyses of dog bones, some dogs also shared the same diet. During the first Canine Behavior 

and Genetics Conference in London, 2015, US geneticist Heidi Parker was quick to point out 

that modern dogs are considered good models for human genetics because of their common 

environments and similar medical care (O’Neill and Packer, 2016).  

Given that humans (Homo sapiens sapien) are just a small notch on the evolutionary tree, 

it should be of no surprise the extraordinary similarities we have to all vertebrates (and even 

invertebrates). The ongoing research of early development, molecular biology, genetics and 

genomics bridges gaps in what is known about the animal kingdom. Symmetry/lateralization is 

hereditary, passed down to progeny, grouping species onto phylogenic trees. Connections have 

been studied and “over the last decade, it has become clear that behavioral lateralization is not 

restricted to humans, but a fundamental principle of the organization of behavior in 

vertebrates…its knowledge is important in understanding developmental plasticity, function and 

evolution of lateralization, and its relationship with developmental disorders” (Schaafsma, 

Riedstra, Pfannkuckem, Bourma and Groothuis, 2008). 

I have focused my senior project, on motor lateralization of Canis familiaris, specifically 

concentrating on preferential frontal pawedness. This phenomenon is well studied in humans but 

less so in the canine species; however, there is a “growing body of literature on canine motor 
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lateralization, focused mainly on behavioral lateralization in the form of forelimb preferential 

use…[Furthermore,] motor lateralization in dogs is [considered to be] stable between 

breeds…but variable between sexes…There have [also] been several recent studies that revealed 

an interesting association between emotional functioning and limb preference” (Siniscalchi, 

d’Ingeo and Quaranta, 2017). “It is well established that there is a complementary specialization 

of the two sides of the brain in terms of spatial attention, so that the right hemisphere processes 

information from the left visual field, and the left hemisphere processes information from the 

right visual field…In addition, paw preferences in canine species has also been associated with 

functional differences at both behavioral and physiological levels,” (Siniscalchi, d’Ingeo, 

Fornelli and Quaranta, 2016). Assessments of limb/paw preference in the canine species involves 

observing specific tasks, such as the widely popular Kong test, which involves the stabilization 

and retrieval of food inside a round toy; the removal of tape from the ventral surface of the nose; 

paw shaking; and the advancing paw and also considered factors such as age, weight, sex, breed, 

and reproductive status.  
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Materials 

• 73 Domestic dogs of varied breeds 

• Dog treats 

• Classic Kong ® Dog Toy 

• Peanut butter 

• Blue Masking Tape 
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Methods  

Participants included a pool of 73 dogs and their owners who were approached through a 

local apartment community. Owners were given information about this study, provided consent 

and demographic backgrounds of their dog, including ages, weights, sex, breeds and 

reproductive statuses. Tests were performed in an apartment or at a quiet local park steps from 

the veterinary office. Tests include a tape test, where a piece of tape was placed on the anterior 

part of the muzzle and observations of preferred paw to attempt to remove the tape were tallied 

and recorded; the Kong ® test, where a treat was placed inside the rubber cone and observations 

of the preferential paw used to stabilize the toy were tallied and recorded; and lastly, the 

advancement of paw/limb from the seated position were tallied and recorded. All tasks were 

performed for a short period, no longer than 10 minutes per each test, upon the dog’s discretion.  

Examination of each dog was done only once and determination of paw preference 

differed for each task. During the tape test, a tally of which paw was used to try and remove the 

tape was taken. Distinct discretion was used to determine whether the movement of the paw was 

used to remove the tape or simply to step, walk or roll. Only movements for tape removal were 

tallied. The Kong ® test was tallied by the leading paw. For example, the first paw to be used to 

stabilize the Kong ® would be tallied, and if a second paw followed, resulting in both paws used 

stabilize the toy, the second paw would not be taken into consideration. Once both paws were 

removed or adjustments to the Kong ® were made, the next leading paw would be tallied. 

Observations of sit to stand were determined by the leading paw from the seated position. In 

some cases, dogs would use their hind legs, keeping their front paws stationary. These 

circumstances were not taken into consideration. After all data was collected, tallies were then 

calculated into frequencies and compared.  
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Results  

 

Table	1.	

Breed Neutered

<	1	

y

1	to	

3

3	to	

6 6	y	<	

Left	

Total

Right	

Total

Left	

Freq

Right	

Freq

M	 F Left Right Left Right Left Right

Bermese	Mountain	Dog Yes 2 x 0 4 0 0 2 1 2 5 0.29 0.71

Boston	Terrier Yes 1 x 1 4 3 7 3 9 7 20 0.26 0.74

Boxer Yes 2 1 3 2 4 0 9 3 16 0.16 0.84

Boxer Yes 1 x 3 0 2 0 5 2 10 2 0.83 0.17

Boxer Yes 2 x 0 1 3 3 0 7 3 11 0.21 0.79

Brittney Yes 2 x 0 3 2 5 4 4 6 7 0.46 0.54

Brittney Yes 2 x 0 3 1 3 1 7 2 13 0.13 0.87

Bulldog Yes 1 x 0 2 5 4 3 0 8 6 0.57 0.43

Chinese	Crested Yes 1 x 1 0 0 0 8 5 9 5 0.64 0.36

Chiuahuah Yes 1 x 2 3 4 4 6 10 12 8 0.60 0.40

Dachshound Yes 1 x 0 0 1 1 0 4 1 5 0.17 0.83

Dachshound Yes 1 x 2 0 2 3 1 2 5 9 0.36 0.64

Dachshound Yes 1 x 0 0 3 0 5 4 8 4 0.67 0.33

Frenchie Yes 2 x 3 4 5 3 6 8 14 15 0.48 0.52

Frenchie Yes 1 x 2 1 4 2 6 4 12 10 0.55 0.45

Frenchie Yes 1 x 0 0 1 2 2 2 3 4 0.43 0.57

Frenchie Yes 1 x 3 2 4 1 8 5 15 8 0.65 0.35

Frenchie Yes 1 x 0 0 1 0 3 5 4 5 0.44 0.56

Frenchie Yes 1 x 4 0 0 0 2 6 6 11 0.35 0.65

Frenchie Yes 2 x 2 0 3 4 9 2 14 6 0.70 0.30

German	Sherpard Yes 1 x 3 0 2 2 3 0 8 2 0.80 0.20

German	Shorthaired	Pointer Yes 1 x 6 9 3 7 1 7 10 23 0.30 0.70

German	Shorthaired	Pointer Yes 1 x 0 2 3 4 2 4 5 12 0.29 0.71

Golden	Doodle Yes 1 x 0 3 2 1 6 1 8 10 0.44 0.56

Golden	Doodle Yes 2 x 0 3 2 4 0 3 2 10 0.17 0.83

Golden	Doodle Yes 1 x 2 1 2 3 3 1 7 5 0.58 0.42

Golden	Doodle Yes 2 x 2 3 3 4 0 4 5 11 0.31 0.69

Golden	Retriever	 Yes 1 x 0 6 3 7 9 8 12 11 0.52 0.48

Golden	Retriever	 Yes 1 x 3 0 2 1 6 0 11 1 0.92 0.08

Golden	Retriever	 Yes 2 x 1 4 2 1 3 2 6 7 0.46 0.54

Golden	Retriever	 Yes 2 x 0 2 0 1 0 8 0 11 0.00 1.00

Golden	Retriever	 Yes 2 x 2 0 1 0 2 5 5 12 0.29 0.71

Great	Dane Yes 1 x 3 1 1 3 4 1 8 5 0.62 0.38

Husky Yes 1 x 2 2 4 6 3 4 9 12 0.43 0.57

Husky Yes 1 x 2 3 4 1 2 1 8 10 0.44 0.56

Husky Yes 1 x 2 2 4 6 3 4 9 12 0.43 0.57

Husky No 1 x 3 1 2 3 5 1 10 5 0.67 0.33

Husky No 1 x 2 3 4 1 2 1 8 11 0.42 0.58

Husky Yes 1 x 1 1 1 1 5 0 7 2 0.78 0.22

Lab Yes 2 x 3 6 1 2 0 5 4 13 0.24 0.76

Lab Yes 2 x 5 2 2 4 3 3 10 9 0.53 0.47

Lab Yes 1 x 0 4 2 1 6 0 8 12 0.40 0.60

Lab Yes 1 x 2 0 3 2 3 0 8 2 0.80 0.20

Maltese Yes 2 x 3 4 0 4 2 3 5 11 0.31 0.69

Sex

Stand	from	

sit

Kong	

stablization Tape
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Maltese Yes 2 x 1 2 3 5 6 8 10 15 0.40 0.60
Maltipoo Yes 1 x 1 0 2 1 2 2 5 8 0.38 0.62
Mastiff Yes 2 x 0 2 1 1 1 3 2 6 0.25 0.75
Pitbull Yes 2 x 2 4 0 1 1 3 3 10 0.23 0.77
Pitbull Yes 1 x 2 5 7 4 6 1 15 10 0.60 0.40
Pitbull Yes 2 x 0 2 3 1 3 4 6 7 0.46 0.54
Pitbull No 1 x 1 2 6 2 2 1 9 5 0.64 0.36
Pitbull Yes 1 x 2 2 2 3 5 2 9 11 0.45 0.55
Pitbull Yes 1 x 3 0 1 2 1 1 5 3 0.63 0.38
Puggle Yes 1 0 3 2 2 3 0 5 5 0.50 0.50
Samoyed Yes 1 x 3 1 2 3 5 1 10 5 0.67 0.33
Samoyed No 1 x 1 1 1 1 5 0 7 2 0.78 0.22
Shitzu Yes 1 x 0 0 0 1 4 5 4 6 0.40 0.60
Shitzu Yes 2 x 2 5 0 0 0 7 2 12 0.14 0.86
Vishla Yes 1 x 4 0 1 3 4 0 9 3 0.75 0.25
Unknown Yes 1 x 1 0 3 2 4 0 8 12 0.40 0.60
Unknown Yes 2 x 3 0 2 5 0 6 5 11 0.31 0.69
Unknown Yes 1 x 1 2 5 3 2 7 8 12 0.40 0.60
Boxer	mix Yes 2 x 1 2 3 4 4 4 8 10 0.44 0.56
Cattle	mix Yes 1 x 4 1 2 1 1 4 7 6 0.54 0.46
Chiuahuah	mix Yes 1 x 1 2 1 1 2 3 4 6 0.40 0.60
Dachshound/Lab Yes 1 x 1 1 2 1 3 0 6 2 0.75 0.25
pitbull	mix Yes 2 x 0 3 1 3 0 4 1 10 0.09 0.91
Pitbull/Lab Yes 2 x 1 2 3 1 2 5 6 8 0.43 0.57
Pointer/Lab Yes 2 x 0 2 2 4 3 4 5 12 0.29 0.71
Sharpee	mix Yes 1 x 3 0 0 0 9 1 12 10 0.55 0.45
Sharpee	mix Yes 1 x 4 0 2 3 3 1 9 4 0.69 0.31
Terrier	mix Yes 1 x 0 0 2 2 6 2 8 11 0.42 0.58
Terrier	mix Yes 1 x 0 1 3 3 2 7 5 11 0.31 0.69
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Table	2.		 	  

Parameters	 Paw	Preference	
		 Left	Paw	 Right	Paw	
Male	 25	Subjects	(52.1%)	 22	Subjects	(45.8%)	
Female	 2	Subjects	(8%)	 23	Subjects	(92%)	
<1	years	 3	Subjects	(33.3%)	 6	Subjects	(66.7%)	
1-3	years	 17	Subjects	(43.6%)	 22	Subjects	(56.4%)	
3-6	years	 4	Subjects	(22.2%)	 14	Subjects	(77.8%)	
>6	years	 3	Subjects	(60%)	 2	Subjects	(40%)	
Sit	to	Stand	 113	Subjects	(45.2%)	 137	Subjects	(54.8%)	
Kong	 161	Subjects	(47.5%)	 178	Subjects	(52.5%)	

Tape	 236	Subjects	(48.8%)	 248	Subjects	(51.2%)	
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Discussion 
 

My study focused on the lateralization of Canis familiaris in comparison to other 

vertebrate lateralization, specifically on preferential pawedness. The modern dog, Canis 

familiaris, comes in all shapes and sizes but for thousands of years has served one main purpose, 

as man’s best friend. This bond, established between human and dog, dates back tens of 

thousands of years, and established a relationship of mutualism, both giving and receiving care 

from one another. Archeological, genetic and genomic studies provided insight into how the 

modern dog evolved from their ancestral origin dating back to the gray wolf. Evolution is 

defined changes in heritable characteristics over time, giving rise to biodiversity in all living 

things. These changes over time are driven by mutation, alteration of a gene; natural selection, a 

varied path resulting in survival of the current fittest; and genetic drift, random variation of 

genotypic frequencies in small populations. However, through thousands of years of 

domestication, Canis familiaris has been further sculpted to fit individual needs whether it be 

cosmetic, accessory, working or protection purposes. Sharing the same newly adapted 

environment as humans with similar medical care makes them models for genetic research. 

Given that humans, Homo sapiens sapiens, are just a small notch on the evolutionary tree, it 

should be of no surprise the extraordinary similarities we have to all vertebrates (and even 

invertebrates). Ongoing research of early development, molecular biology, genetics and 

genomics bridges gaps in what is known about the animal kingdom.  

 This study of Canis familiaris was to determine statistical evidence of apparent trends in 

lateralization. 73 domestic dogs were studied using a series of tasks to determine their preferred 

paw focusing on specific parameters such as gender and age. Figure 1, 1a and 1b above are 

graphs of the canine population which focused on average laterality frequencies of all tasks 
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performed. Male calculations, showed 25 out of the 48 of the male population (52.1%) used their 

left paw and 22 out of 48 of the male population (45.8%) used their right paw.  Female 

calculations showed 8% of the tested population preferred the left paw (2 out of 25) and 92% (23 

out of 25) of the population preferred the right. Furthermore, female right paw frequencies were 

between 0.30 and 1.00 (Figure 1b) and left paw frequencies were between 0.00 and 0.70 (Figure 

1a). Male right paw frequencies were between 0.08 and 0.83 (figure 1b) and left paw frequencies 

were between 0.17 and 0.92 (Figure 1a).   

 Figure 2 shows the variation of frequencies between age groups. The tested population 

was divided into four groups: Ages less than one year, one to three years, three to six years and 

ages greater than six. There was a total of 9 dogs under one year of age; three (33.3%) preferred 

the left paw and six (66.7%) preferred the right. 39 dogs were between the ages one and three 

years of age; 17 (43.6%) preferred the left paw and 22 (56.4%) preferred the right. 18 dogs were 

between the ages three and six years of age; four (22.2%) preferred the left paw and 14 (77.8%) 

preferred the right. Lastly, a total of 5 dogs were over the age of six; 3 (60%) preferred the left 

paw and 2 (40%) preferred the right.  

  



	 17	

Conclusion 

This study of Canis familiaris was to determine statistical evidence of apparent trends in 

lateralization such as preferred handedness in humans. 73 domestic dogs were studied using a 

series of tasks to determine their preferred paw focusing on specific parameters such as gender 

and age. Dogs and their owners were approached through a local apartment community and 

surrounding parks. Owners were given information about this study, provided consent and 

demographic backgrounds of their dog, including age, weight, sex, breed and reproductive status. 

Tests performed include a tape test, where a tally was taken of each paw used to try and remove 

the tape; the Kong ® test, where there was a tally of the leading paw used to stabilize the toy 

when retrieving the treat; and lastly, the advancement of paw/limb from the seated position.  

Most dogs did not show clear paw preference during tasks, appearing to be ambidextrous, 

although in some cases, data shows usage of one paw more than the other. Observations based on 

gender showed possible evidence of preferred pawedness in females. 25 out of the observed 73 

dogs were female and calculations showed 92% (23 out of 25) of the population preferred the 

right paw. The other 8% of the female population preferred the left, which accounted for 2 out of 

25. Other studies suggest that lateralization is variable between sexes, where females show a 

right-paw preference and males show a left-paw preference (Siniscalchi, d’Ingeo, and Quaranta, 

2017). In this study, males did not show evidence of a preferred paw (see Figures 1, 1a and 1b).  

This study also focused on laterality based on age. In humans, “asymmetries in 

movement patterns have been observed as early as the tenth week of gestation,” (Kinsbourne, 

2009). Although, in contrast, the hypothesis was Canis familiaris would show a trend in 

development where ages below one year would show symmetry, or an even frequency of left and 

right pawedness opposed to those who were older, who would have a higher frequency of left or 
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right pawedness, showing asymmetry. The population was divided into four age groups: Ages 

less than one year, one to three years, three to six years and ages greater than six. Although, 

shown in Figure 2, the data shows higher frequencies of right paw usage in ages less than one 

year, three to six years and ages greater than six, and an almost even frequency of left and right 

paw usage between the ages of one to three. Therefore, data did not support the hypothesis in this 

study.  

Additional observations were made based on specified tasks and breed cohorts but no 

conclusive evidence was determined. Through thousands of generations of inbreeding and 

manipulation, true evidence could be difficult to obtain. However, the continued study of 

laterality in all species is important to better understand the intricacies of life today and still 

provides information in conjunction with neural, cognitive and emotional studies. To elaborate: 

Neural asymmetry shows that the function of the nervous system in behaviorally simple 

organisms is distributed across two domains: regulation of internal environment and the control 

of behavior oriented in space. However, more sophisticated vertebrates feature higher mental 

function shown in areas such as communication, memory and problem solving (Kinsbourne, 

2009). It is important to fill in these gaps to better help understand how enhance these skills. 

Furthermore, studies of tail wagging in Canis familiaris have been connected with cognition 

which could possibly lead to improvements in canine welfare and the relationships between dog 

and human. Which means, understanding lateralization could give us more insight on their 

emotional state (Siniscalchi, d’Ingeo, and Quaranta, 2017). 

In conclusion, it was difficult to determine whether or not the data suggested true 

laterality in Canis familiaris. Positive results were found in females, where an extremely high 

frequency of right preferential pawedness was obvious and also consistent with other studies. 
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However, newer research questions pawedness in dogs, suggesting that paw preference is task-

specific and not to be considered true pawedness (Wells, Hepper, Milligan and Barnard, 2018).  
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