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Abstract

In a previous study of canine temperament (Hsu and Serpell 2003), a digtinct
“trainability” factor was identified, characterized by a dog's willingness to
attend to its owner and obey smple commands, combined with a high * fetch”

motivation, and low levels of digractibility and/or resistance to correction.
This paper explores the digribution of this trait in a large sample of dogs in
relation to breed, sex and neuter status. The owners of 1,563 dogs belonging
to 11 common breeds were invited to assess them for “ trainability” using a
standardized questionnaire (C-BARQ®). Highly significant breed differences
in trainability were detected. In two breeds with digtinct field and show bred
lines, show bred dogs obtained significantly lower trainability scores. Although
no overall sex differences in trainability were detected, male Dachshunds and
West Highland White Terriers were found to be sgnificantly more trainable
than females. Neutering was not associated with any differencesin trainabili-
tyinfemaledogsin any breed, but wasassociated with positive effectson train-
ability in male Shetland shegpdogs. The findings suggest that thereis scope for
improving trainability in most breeds of dog, and emphasize the dangers of
generalizing among breeds with respect to sex differencesin trainability or the
benefits of neutering. The biological bads of the trainability trait is also dis-
cussed in light of recent research on the evolution of canine social cognition.
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Ithough consistent breed differences in behavior and temperament are
Nenerd ly acknowledged in popular literature on dogs, there have been
surprisingly few quantitative studies of the nature and extent of these

differences. In their pioneering work on canine behavioral genetics, Scott
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and Fuller (1965) investigated the genetic basis for temperament differences
among five breeds. Basenjis, Cocker Spanids, Beagles, Shetland Sheepdogs
and Wire-haired Fox Terriers, using abattery of behaviord tests. Analysis of
variance in test scores by individud, litter and breed revealed strong and ste-
titically significant effects of breed on the expression of many of the traits
measured. Inter-breed differences on both test scores and overall working
performance have aso been noted in quantitative comparisons of some hunt-
ing and livestock guarding breeds (Coppinger et a. 1988; Willis 1995;
Brenge et d. 2002). Consistent breed-specific behavioral profiles have also
been found in surveys that invited knowledgeable “experts” such as dog
handlers and veterinarians, to rank breeds according to their behavior in spe-
cific dtuations (Hart and Hart 1985; Hart 1995).

One explanation for the paucity of research on breed differences in
behavior isthe scarcity of valid, reliable, and standardized methodsfor meas-
uring behaviora phenotypesin the canine population. Temperament and per-
formance tests tend to be relatively laborious to conduct, and in most cases
their reliability and vaidity are uncertain (e.g., Scott and Fuller 1965). In
comparison, evaluations derived from surveys save considerable time and
effort but suffer from smilar reliability and validity issues (Hart 1995). To
overcome some of these problems, the present study made use of arecently
developed survey instrument—the Canine Behavioral Assessment and
Research Quedtionnaire (C-BARQO)—that accesses quantitative informa-
tion on the behavior of individua dogs from their owners or from other per-
sons familiar with the dog's typica responses to common ernvironmental
events and stimuli. The C-BARQ has been shown previoudy to have ade-
quate rdliability and validity characteristics (Hsu and Serpell 2003).

C-BARQ assessments provide quantitative scores for severa distinct
behaviora traits or factors. Only one of these factors—trainability—is
addressed in the present paper. Although not alwayswell defined, “trainabil-
ity,” or the ability and motivation to attend and respond in a positive way to
human cues or signds, is clearly acrucid aspect of successful task perform-
ance in the mgjority of working dogs. Information on dogs relinquished to
anima sheltersby their owners aso suggeststhat aspects of trainahility, such
as obedience to commands, are important in maintaining healthy relations
between companion dogs and their owners (Salman et al. 2000).
Egtablishing the reasons why some individuals and breeds of dog are more
or less trainable than others therefore has implications both for the utility
vaue of dogs asworking and/or socid partners, and for their welfare.

Depending on how “trainability” is defined, the issue of breed differ-
ences is dso interesting from an evolutionary perspective. It has often been
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observed anecdotally that wolves, even when tamed, are relatively difficult
to train compared with dogs (Crider 1958; Fentress 1967; Woolpy and
Ginsburg 1967; Frank 1980; Frank and Frank 1982; Coppinger and
Coppinger 2001). Recent experimenta studies have confirmed that domes-
tic dogs exhibit heightened sengtivity and responsiveness to human socia
cues and communication signas, and that they perform consistently better
than either hand-reared wolves or chimpanzees on human-guided tasks
(Agnetta, Hare and Tomasdllo 2000; Hare et d. 2002; Cal et d. 2003,
Cooper et d. 2003; Miklés et a. 2003; Hare et d. 2005). Such findings sug-
gest that this trait is a product of human selection under domestication.
Understanding inter- and intra-breed variation in trainability may therefore
help to shed further light on the evolutionary mechanisms that gave rise to
the dog's specidized socia cognitive skills.

Methods

Data Collection and Survey Methods

Behavioral data on trainability were collected from dog owners using the
Canine Behavioral Assessment and Research Questionnaire (C-BARQP).
The C-BARQ isagtandardized survey instrument designed to measure var-
ious aspects of behavior and temperament in dogs. The current version con-
sstsof 101 questionsthat address the ways in which dogs typically respond
to common events and stimuli in their natural environment.1 Sixty-eight of
these items were originally condensed by factor anadysis into 11 distinct
factors that together accounted for 57% of the common variance in ques-
tionnaire item scores (Table 1). With the exception of “touch sengitivity,” all
of these factors were found to be reliable (i.e. internaly consistent,
Cronbach’'s alpha > 0.7), and the first seven were found to be valid in the
sense that they discriminated effectively between dogs independently diag-
nosed as either displaying or not displaying corresponding behavior prob-
lems (Hsu and Serpell 2003). The construct validity of the remaining four
factors, including trainability, could not be assessed by this method.

The trainability factor used in the present study consisted of eight ques-
tionnaire items scored from 0-4, with factor loadings in the range of
0.55-0.77, and a Cronbach’s dpha coefficient of 0.8 (Table 2). Theseitems
encompassed various aspects of traingbility: eg., a dog's willingness to
attend to the owner, obey smple commands, fetch objects, respond positive-
ly to correction, learn quickly, and ignore distracting stimuli. Each individ-
ual dog's trainability score was calculated as the average of the eight item
scores. Previous andyses demonsirated that there is little cross-loading
between trainability and any other C-BARQ factor (Hsu and Serpell 2003).
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Table I. Descriptions of main C-BARQ factors.

C-BARQ Factors Description Cronbach’s
Alpha
Stranger-directed ~ Responds threateningly or aggressively to 0.93
aggression strangers approaching or invading the dog’s
(10 items) or owner’s personal space, territory, or
home range.
Owner-directed Responds threateningly or aggressively to the 0.84
aggression (8 items) owner or other members of household
when challenged, manhandled, stared at,
stepped over, or when approached while in
possession of food or objects.
Stranger-directed ~ Responds fearfully or warily when 091
fear (4 items) approached directly by strangers.
Nonsocial fear Reacts fearfully or warily to sudden or loud 0.74
(6 items) noises, traffic, and unfamiliar objects and
situations.
Dog-directed fear/ Responds fearfully and/or aggressively when 0.8l
aggression (5 items) approached directly by unfamiliar dogs.
Separation-related  Vocalizes and/or engages in destructive 0.80
behavior (8 items)  behavior when separated from the owner,
often accompanied or preceded by behavioral
and autonomic signs of anxiety including
restlessness, loss of appetite, trembling, and
excessive salivation.
Attachment or Maintains close proximity to the owner or 0.74
attention-seeking other members of household, solicits affection
(8 items) or attention, and becomes agitated when the
owner gives attention to third parties.
Trainability Shows willingness to attend to the owner, 0.80
(8 items) obeys simple commands, fetches objects,
responds positively to correction, learns
quickly, and ignores distracting stimuli.
Chasing (4 items)  Pursues cats, birds, and other small animals 0.83
given the opportunity.
Excitability (6 items) Reacts strongly to potentially exciting or 0.80
arousing events, such as going for walks or
car trips, doorbells, arrival of visitors, and the
owner arriving home.
Touch sensitivity Reacts fearfully or warily to potentially 0.67
(3 items) painful procedures, including bathing,
grooming, claw-clipping, and veterinary
examinations.
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Table 2. Trainability items as presented in the C-BARQ (item factor loadings shown
in parentheses). Items 1—4 and 8 are scored as Never = 0,Always = 4; items 5-7 are
scored as Never = 4, Always = 0.Total trainability factor score is calculated as the
average of the individual item scores.

Preamble: Some dogs are more obedient and trainable than others. By
checking the appropriate boxes, please indicate how trainable or obedient
your dog has been in each of the following situations in the recent past:
Never Seldom Some- Usually Always
times

I.When off the leash, [1 [ o o 0O (0.67)
returns immediately
when called.
2. Obeys the “sit” o O o o O (0.73)
command immediately.
3. Obeys the “stay” 0 O 0o o O (0.77)
command immediately.
4.Seems to attend/listen [] l 0 l 0 (0.55)
closely to everything you
say or do.
5. Slow to respond to l U l l l (-0.59)
correction or punishment;
“thick-skinned.”
6.Slow to learn new 0 0 [l 0 0 (-0.61)
tricks or tasks.
7. Easily distracted by 0 0 [ l 0 (-0.59)
interesting sights, sounds
or smells.
8.Will “fetch” or attempt [1  [J O O 0O 061)
to fetch sticks, balls,
or objects.

Participants

Study participants consisted of members of 11 AKC-recognized nationd
breed clubs. Mogt of these clubs were chosen due to the relative popularity
of their breeds, adesireto include adiversity of breed types, and willingness
on the part of the clubsto participate in the survey and either digtribute ques-
tionnaires to their members, or provide access to their membership lists.
C-BARQ questionnaires were distributed to breed club members by
ordinary mail, together with an explanatory letter and pre-paid return enve-
lope. To “randomize’ the samples, most C-BARQ recipients were sdected
from either thefirst or last 300 memberslisted aphabetically in each club’s
membership directory. The Labrador Retriever club elected to distribute the
C-BARQ toitsown members, and sent questionnairesto thefirst 488 mem-
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Table 3. Sample characteristics (breeds listed in ascending order of trainability based
on C-BARQ scores)

n % % Age C-BARQ
Female Neutered in years trainability
(mean t SD) score

Breed (mean £ SD)
|. Labrador

Retriever 291 53.6 26.1 5.74 + 2.89 324 £ 039
2. Golden

Retriever 179 464 50.0 529 +283 3.14 £ 0.55
3. Shetland

Sheepdog 117 479 479 742 £ 383 3.12+£0.50
4. Rottweiler 94 464 404 6.00 +2.92 3.09 £ 046
5. English

Springer Spaniel 254  51.6 284 5.04 +2.44 3.06 £ 0.50
6. Poodle 71 60.6 338 6.87 + 343 3.05 £ 0.57
7 Yorkshire Terrier 93 59.1 44.6 6.15 + 341 2.76 + 0.64
8.West Highland

White Terrier 93 61.3 46.1 6.66 + 3.64 2.59 + 0.64
9. Dachshund 122 484 45.1 6.67 + 3.60 246 + 0.68
10.Siberian Husky 96  42.6 41.7 7.19 £4.13 2.17 £ 0.66
I'l.Basset Hound 153 533 51.3 5.74 £ 3.29 2.06 £ 0.65
ALL BREEDS 1563 51.8 392 6.00 + 3.27 290 + 0.66

berslisted alphabeticaly initsdirectory. The English Springer Spaniel Field
Trial Association also choseto distribute the C-BARQ itself and in a some-
what different fashion: 187 (100%) members with field (working) bred
Spaniels were sent questionnaires, and the Trinity College online random
number generator (http://random.org/) was used as the basis for sampling
300 out of atotal of 367 memberswith conformation (show) bred Spaniels.

In addition to the C-BARQ assessments, information was aso collect-
ed on each dog's age, sex and neuter status. For Labradors and English
Springer Spaniels only, owners were also asked to state whether the dog
was field or conformation (show) bred, if known.

To ensure datistical independence, each respondent was asked to
assess only one dog—preferably one that was well known—that was at
least one year old at the time of assessment. Respondents with more than
one dog were asked to write dl of their names on scraps of paper, put them
in asuitable container, and draw one at random for eval uation.

Analyses

Datawere analyzed using StatView 5.1 software (SAS Systems ) and non-
parametric tests: Chi-square tests for comparing nominal variables, and

Serpell & Hsu Anthrozods, 18 (3) - 2005 201



Figure |. Box plots of trainability in eleven breeds of dog (showing medians, and
10th, 25th, 75th and 90th percentiles).
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Mann-Whitney and Kruskal-Wallis tests for between-group comparisons
of ordina C-BARQ data.

Results

Descriptive Statistics

A tota sample of 1,563 owners completed useable C-BARQ returns. Return
rates ranged from 35% (Poodle) to 58% (Labrador Retriever), with an aver-
age of 49%. The main descriptive characterigtics of the sample, including
breed-specific C-BARQ scores, are provided in Table 3. Breeds did not dif-
fer agnificantly from each other in terms of sex ratio, although there were
marked breed differencesin theratio of intact to neutered dogs (x2 = 60.3, p
< 0.0001). Post hoc cdll contributions suggested that Labradors and English
Springer Spaniels were datistically over-represented in the intact group
while Basset Hounds and Golden Retrievers were under-represented.

Breed Differences in Trainability

Asshown in Figure 1, the eleven breeds investigated in this study differed
significantly from each other in trainability (Kruskal-Wallis H = 377.342,
p < 0.0001). In general, high scoring breeds were less variable for thistrait
than low scoring breeds, and the distribution of their scores showed evi-
dence of a*“ceiling effect”—i.e., scores skewed toward the upper ranges.
This effect is readily seen in Figure 2, in which the frequency distribution
of scores for the highest (Labrador Retriever) and lowest (Basset Hound)
scoring breeds are compared.
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Figure 2. Frequency distribution (percentages) of “train- For the two
ability” scores for Basset Hounds and Labrador Retrievers, breeds—L abradors and

the lowest and highest ranking breeds, respectively. - )
a0 - English Springer Span-

B2 Basset Hounds iels —for which this
7207 [5] Labrador Retrievers 7] information was avail-

60 o able, field bred (work-
ing) dogs typicaly

obtained significantly
higher (better) trainabil-
ity scores than confor-
mation (show) bred
dogs (Mann-Whitney U
= 4706.0, p < 0.01 and
o o s - U = 24290, p < 0.000L,
Trainability Score respectively). As illus-

Figure 3. Frequency distribution (percentages) of C- trated in Figure 3, this
BARQ “trainability” scores in field and conformation effect was most marked

h d English i iels. . . .
(show) bred English Springer Spaniels in the English Springer
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= 60 Spaniel breed ranked
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30 4 English Springer Span-
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0 mean score (3.38 +
. 7 0.31) than the Labrador,
| |

the highest ranking

01 12 breed in this study.
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Influence of Sex and Neutering on Trainability

When C-BARQ scoresfor either the entire sample, or just neutered or sex-
ually intact dogs were analyzed, no statistically significant sex differences
in trainability could be detected. However, some breed-specific sex differ-
ences were noted. Male Dachshunds and West Highland White Terriers
were found to be significantly more trainable than females (M-W U =
713.0, p< 0.05, and U = 255.0, p = 0.037, respectively). This effect per-
sisted in the terrier when only sexually intact animals were included in the
analysis (U = 48.5, p = 0.039), but disappeared in the Dachshund.
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Neutering was associated with significantly higher trainability scores
intwo breeds: the Shetland Sheepdog (M-W U = 625.0, p < 0.001) and the
Rottweiler (U = 702.5, p = 0.029). When male and femal e dogs were con-
Sidered separately, neutering was not associated with any significant
effects on female trainability in any breed (although group sizes were
sometimes too small to render these results reliable, e.g., female Poodles,
n = 10), but was associated with significantly higher trainability scoresin
male Shetland Sheepdogs (U = 160.5, p = 0.0035).

Discussion

Among the eeven breeds surveyed, the study detected highly significant inter-
breed differences in trainability, as measured by the C-BARQ ingrument. If it
isassumed that systemétic, breed-specific biasesin owner reporting are unlike-
ly, these phenotypic differences presumably reflect ether underlying genetic
differences and/or the effects of non-shared environmenta factors such as dif-
ferencesin socidization and formd training during ontogeny. For two breeds—
the Labrador Retriever and the English Springer Spanid—the sudy dso
detected line differencesin trainability between field bred and show bred strains,
with the latter obtaining significantly poorer scores. Thefact that this effect was
most marked in the Spanid pointsto agenetic basisfor thisdifference, sncethe
field and show bred linesin this breed in the USA have been genetically isolat-
ed from each other for much longer (£ 70 years) then is the case with the
Labrador.2 This exaggerated within-breed effect in the Spaniel compared with
the Labrador would be more difficult to explain in terms of environmentd fac-
tors such as differentid training or socidization. Overadl, such findings tend to
support the claims of some authorities that selective breeding of dogs for con-
formation traits—as opposed to working performance—may have ddeterious
effects on their behavior (eg., Coppinger and Coppinger 2001).

The rdlative rankings of breeds on trainability in the present study were
somewhat similar to those obtained for the factor “obediencetraining” in the
study by Hart and Hart (1985) based on a survey of “experts” In the latter
survey, which used a system of decile ranks to compare breeds, the Basset
Hound was a so one of the lowest ranking breeds, the West Highland White
Terrier, Yorkshire Terrier and Dachshund tended to be ranked toward the
lower end of the range, and the Labrador, Golden Retriever, Poodle and
Shetland Sheepdog were among the highest ranking breeds. Although the
two studiesare not strictly comparable dueto different approaches and meas-
urement techniques, they do provide some evidence of cross-validation.

The overal lack of statigtically significant sex differences in trainability
found in this study was unexpected, given the widespread belief that female
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dogs are generaly eader to train than maes (Hart and Hart 1985). This may
reflect a mismatch between the present study’s definition of “trainability”
and the colloquid definition, or the possibility that the breeds assessed in this
study happen to be relatively sexualy monomorphic for thistrait.

Thelimited effects of neutering on trainability need to beinterpreted with
caution, giventhat some owners may have e ected to neuter their dogsin order
to improve their trainability, despite the lack of empiricd evidence for aben-
efit of neutering in this regard (Hart and Hart 1985). The postive effects of
neutering observed in the present study were breed-specific and more pro-
nounced in mae dogs. Breeders and owners of dogs in which a high degree
of trainability is desired should therefore be wary of assuming that neutering
will invarigbly enhance this trait. The possible neuroendocrine and genetic
basis for such breed differences would probably repay more detailed study.

From an evolutionary standpoint, the distribution of breedswith respect to
the C-BARQ trainability factor supportstheview that at least some of the exist-
ing variation in thistrait is related to human sdection for enhanced socia cog-
nitive skillsin certain breeds. The Labrador sandsout in thisrespect, but al of
the sx high-scoring breeds (English Springer Spanidl, Golden Retriever,
Labrador, Poodle, Rottweller and Shetland Sheepdog) tend to be somewhat
clustered (see Figure 1), and dl of them originate from working lines asociat-
ed with the performance of speciadized cooperative tasks such as sport hunt-
ing/retrieving (English Springer Spanid, Golden Retriever, Labrador, Poodle)
or herding/protection (Rottweiler and Shetland Sheepdog). Such complex
tasks require dogs that are exceptiondly responsive to verbd and non-verba
sgnas and cues provided by their human partners. In contrast, the three mid-
die-scoring breeds (Dachshund, West Highland White Terrier and Yorkshire
Terrier) are small, moderately independent dogs that were devel oped origind-
ly for the tenacious pursuit of small prey species underground where human
cues and sgndswere largely redundant. The lowest scoring breed, the Bass,
isascent hound that traditionally hunted in packs with little human guidance.
Indeed, the short legs of the Basset Hound enable humans to follow them on
foot without losing track of them atogether in the hest of the chase. The low
score of the Siberian Husky concurs with the obsarvation that huskies, as a
breed, tend to exhibit relatively “wolfish” behavior (Bradshaw and Nott 1995),
and the fact that this breed appears to be more “primitive’ or wolf-like geneti-
cdly than the other breedsincluded in this study (Parker et d. 2004).

These reaults suggest that existing breeds of dog exhibit variable socia
cognitive skills depending on the working roles they were originally select-
ed to fulfill. These findings contrast with the results of Pongracz et d. (in
press) who found no statistically significant breed differences in the ability
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of dogsto derive cues from human demongtrators in experimentd trias. It
is possible that this discrepancy reflects the difference between “trainabili-
ty” asmeasured by C-BARQ and the ability to follow human guidance cues
in experimental trials. It may also be the case that the present sudy includ-
ed agreater diversity of breed types and was therefore more likely to detect
breed differencesin thistrait.

The present findings do not necessarily suggest that human selection for
trainability contributed to the observed socia cognitive difference between
domestic dogs and wolves (Hare et d. 2002; Call et d. 2003; Miklds et dl.
2003). Indeed, recent work on captive foxes (Mulpes sp.), implies that this
difference between dogs and wolves may be an unexpected by-product of
early selection for tameness (Hare et d. 2005). The resultsdo, however, indi-
cate that subsequent selection for more specialized and interactive working
skills may have accentuated this ability in some breeds compared with oth-
ers. They also suggest that where sel ection has been relaxed, asin some show
bred lines, deterioration in the expression of these skills may be quite rapid.
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Notes

1. Copiesof the C-BARQ are available from the author on request.

2. For further information on the differences between field and show bred English
Springer Spaniels see: http://www.essft.com/fieldshow.html.
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