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DEVELOPMENT AND VALIDATION

OF A DOG PERSONALITY QUESTIONNAIRE

Amanda Claire Jones, Ph.D.
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Supervisor: Samuel D. Gosling

Many groups, such as rescue and service-dog praegrame interested in
assessing dogs’ personalities. These groups ofted to assess large numbers of dogs
with limited resources (e.g., in terms of facidjerained assessors, time, money). To
meet these groups’ requirements, an assessmenth@&@tomeasures canine personality
rapidly and is demonstrably reliable and valid iseded. The Dog Personality
Questionnaire (DPQ) was developed to fill this gHms dissertation describes a series of
six studies designed to develop and evaluate th@.DP

To ensure that the final instrument built on poeg research and was based on a
comprehensive item pool, 1,200 descriptions werkedufrom the dog-personality
assessment literature, shelter assessments, andexgegts’ input (e.g., researchers,
trainers, veterinarians). Three expert judges madothis list to 360 items. In Study 1,
these items were administered to 152 participartie wave feedback on the items’
applicability and ease of use.

In Study 2, exploratory factor analysis was useddétermine the number of
factors underlying the 360-item questionnaire, dase 3,737 participants’ ratings of
their dogs. Convergent criteria favored five fastdabeled as Fearfulness, Aggression

Vi



towards People, Aggression towards Animals, Adgtitzikcitability, and Responsiveness
to Training. Narrower facets within each factor evafso identified. On the basis of item
analyses, the questionnaire was shortened to é013it

In Study 3, the 102-item questionnaire was admengst to 2,556 new participants
and further exploratory and confirmatory factor Iggas were used to examine the
robustness of the five-factor solution. Items weren evaluated in terms of factor- and
facet-loadings, content validity, internal consist, and other criteria in order to shorten
the questionnaire to a more manageable, 75-item,fand an even briefer 45-item form.

In Studies 4-6, the psychometric properties ofthetem and 45-item DPQ were
further evaluated. The DPQ was shown to have agbkptevels of inter-rater reliability
(Study 4), test-retest reliability (Study 5), anekgictive validity (Study 6). Discussion

focuses on evaluating how well the DPQ meets ther@a that guided its development.
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CHAPTER 1

Introduction

It is now widely accepted that non-human animals loa characterized in terms
of personality (Gosling & Vazire, 2002). One spscia which personality has been
examined extensively is the domestic dGaifis familiarig. It is easy to understand why
dogs and their personalities have garnered extemesearch attention. Not only are they
the most common pet in the United States (Humarmge§oof the United States, 2007),
ubiquitous wherever humans live, but they are aksed to realize a number of essential
applied goals, such as guiding visually impairedgbe and searching for explosives. As
a result, many groups of people are interestedssessing the dogs’ personalities
efficiently, reliably, and accurately. These groupslude: (a) potential pet owners
wanting to find a dog suitable for their particuldrcumstances (e.g., family dog vs.
guard dog), (b) shelters seeking to identify suéatbomes for dogs, (c) service-dog
programs (e.g., guide dogs, hearing dogs), andv(aking-dog programs (e.g., patrol
dogs, detection dogs). Many of these groups muatuate dogs using very limited
resources. They may have little time with each dew trained evaluators, minimal
facilities, and other limitations. However, a wedlidated, reliable, effective instrument
for measuring dog personality that is easy andkguaise and widely applicable has yet
to be developed. The goal of the research deschbezlis to develop such an instrument
and evaluate its psychometric properties, inclu@isigects of reliability and validity.

Before a tool for assessing the broad constructay personality could be
developed, the construct to be studied had to péottky defined (e.g., DeVellis, 2003).
For the term “personality” to be used to charazeemon-human animals, and dogs
specifically, “personality” must be defined and hdwr whether) it differs from
“temperament” must be determined. “Personalitydfien reserved for discussing adult
humans, and “temperament” for discussing humanntafand non-human animals.
However, these uses are not consistently maintaiaed the terms tend to be used

interchangeably (McCrae et al., 2000). | use thentépersonality” because the
1



distinction between the two terms is not maintairsedficiently, nor is a distinction
between them generally useful for the current psepgo

Finding a definition of personality to suit all applications of the term is
challenging. The phenomena studied by personadifichmologists include temperament
and character traits, dispositions, goals, persprigécts, abilities, attitudes, physical and
bodily states, moods, and life stories (John & &gsI2000). Only a very broad (and
thus somewhat vague) definition could satisfy mapgrsonality psychologists
simultaneously. For examplg@ersonality can be defined as those characteristics of
individuals that describe and account for constsgmtterns of feeling, thinking, and
behaving (Pervin & John, 1997), a definition bra@awbugh to capture most phenomena
studied by personality psychologists. | adopt brgad definition, and my use of the term
personality includes personality in all non-humaninels as well as humans. The dog
personality assessment tool developed in this désen will assess personality in terms
of traits (also called factors or dimensions). dbpidGosling’s (1998) definition of traits
as “aggregate summary trends in behavior”. An ildial’s traits are also consistent and
reflected in the individual’s feeling, thinking, dubehaving across time and situations.

In order to ground the current studies in the exgstiterature, in Chapter 2 |
summarize the dog personality literature publispedr to the onset of the current study
and providing the basis for the current study. @ra@ includes a summary of my
published review (Jones & Gosling, 2005) of therature, supplemented with four
studies published between the review’s completiod #he onset of this study (April,
2004-June, 2005). In Chapter 3, | define and dstlus criteria that guided my selection
of an assessment method, and which | attempt isfysatith the design of a new tool for
assessing personality in dogs. In the next six telngpl describe Studies 1 through 6,
detailing the development of a questionnaire f@easing personality in individual dogs,
from initial item generation to validation of theol. Studies 1, 2, and 3 lay the
groundwork for the latter three. Each study isioat in greater detail below.



STUuDY 1: PILOT TESTING THE INITIAL ITEM PooL
In Chapter 4, | describe Study 1, in which my geak the development of an

initial questionnaire for assessing dog personalitys study had two parts. First, |
generated a pool of potential items for use in doestionnaire. The pool of items
generated was intended to be as comprehensivesabigg representing as many aspects
of dog behavior and personality as possible. Ireotd compile a very comprehensive
list of descriptors, | drew together descriptomnir multiple sources, including the dog
personality and temperament research literaturetamld used in applied settings (e.g.,
shelters); these sources were supplemented witisiggenerated by dog experts. This
process resulted in an initial list of 1,284 dgstonis. These 1,284 descriptors served as
the starting point for the process of sorting poédntems based on content, eliminating
items that did not fit my criteria (e.g., were apgable to very narrow contexts or only
certain types of dogs, like guide dogs), and ongedi list of 360 questionnaire items.

In the second part of the study, | administeredittms to a small sample of
participants in order to attain feedback that woillen help me to identify and revise
guestionnaire items that were difficult for panpiants to understand or that described
situations participants’ dogs did not encountetthis part of Study 1, the 360 items were
piloted online with a sample of 152 dog owners wimunteered to fill out the

guestionnaire, and the questionnaire items werdfraddased on their feedback.

STUDY 2: FACTOR STRUCTURE | DENTIFICATION
Study 2 (described in Chapter 5) had two goalsddgtermine the number of

factors underlying the behaviors and descriptorshan 360-item questionnaire, and to
begin developing a more concise and coherent stadministered the questionnaire
online to dog owners who volunteered to participaben | used exploratory factor
analysis (EFA; principle components analysis [PG#ith varimax rotation) of the

responses from 3,737 participants to the lengthgsgonnaire. Convergent criteria
indicate that both the four- and five-factor sala8 were robust. For reasons of

interpretability, the five-factor solution was seled.



Once the five factors (or traits) had been confameéems loading on each trait
were analyzed using EFA (PCA, oblique [promax] tiotg in order to determine the
number of facets within each trait. Fifteen facetse identified. In addition to other
criteria (e.g., item univocality), the results béttrait and facet analyses provide guidance
for creating a new, briefer and more manageableite®d2 form of the questionnaire to be
administered in Study 3.

To assess the fit of the five-factor solution te ttevised list of 102 items, I
divided the participant set into two randomly s&ddchalves, then repeated the EFA
procedure on one half of the data (N = 1,868). Agtie five-factor solution was found
to be robust and interpretable. | then confirmesing structural equation modeling
(SEM) to perform confirmatory factor analysis (CEFAhat the five-factor model
adequately fit the second half of the data (N 62)8

StuDY 3: FACTOR STRUCTURE CONFIRMATION
In Chapter 6, | describe Study 3, in which my priyngoal is to determine how

well the five-factor structure model found in Stu@yreplicates in the new, shorter
guestionnaire and a new sample of participantslié¥jon of the factor solution in a
new sample is key to establishing the solutionisegalizability; if the solution does not
generalize to the new sample and questionnaira,itheay be idiosyncratic to Study 2. |
administered the 102-item questionnaire online toea online sample of volunteer
participants, who each rated a single dog (N = &,5b then used SEM to perform
confirmatory factor analyses (CFA) to test theofitthe hypothesized five-factor model
(derived in Study 2) to the newly collected data.

Next, | examined the replicability of the five-factmodel in the data from Study
3. | used the same procedure as in Study 2. Fidsyjided the participant set into two
randomly selected halves. Then | repeated the E6Aedure on one half of the data (N
= 1,278). Again, the five-factor solution was found be the most robust and
interpretable. Finally, | verified, using SEM torfiem CFA, that the five-factor model
adequately fit the second half of the data (N 7&)2
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| also examined psychometric properties of the tjniesaire. In addition to the
CFA results, examination of the psychometric propsr(e.g., content validity, construct
validity, including discriminant and convergentiddly; internal consistency) guided the
creation of two final forms of the Dog PersonaliQuestionnaire (DPQ). The
guestionnaire from Study 2 was shortened to a “liengn” of five items per facet (or 75

items) and a “short form” with three items per fia@e 45 items).

STUDY 4: INTER-RATER RELIABILITY
The goal of Study 4, described in Chapter 7, wasddress another type of

reliability: inter-rater reliability. If a tool hakigh inter-rater reliability, then the ratings
different observers ascribe to a target when utsiegool are highly correlated. To assess
how well the ratings of dogs’ personalities madéngishe DPQ generalize across
observers, 99 participant pairs in which both peopkre familiar with the same dog
completed the online questionnaire rating that ddlgen examined how highly the pairs
of participants’ ratings correlate on each itencefaand factor of both the long form and
the short form of the questionnaire. The DPQ wasdbto have inter-rater reliability

rates generally comparable to those found in hupeasonality rating studies.

STUDY 5: TEST-RETEST RELIABILITY
The goal of Study 5, described in Chapter 8, wasddress a third type of

reliability: test-retest reliability. For a quegtimaire, test-retest reliability, or reliability
across time, addresses the consistency of a sofxgerver's reports taken at different
points in time. (This differs from a behavioralties.g., a Test Battery or Observational
Test, in which test-retest reliability refers te tbonsistency of the dog’s behavior at two
or more different assessment times.) If a tool high test-retest reliability, then the
scores that are obtained when the test is admiedstat time 1 agree, or are highly
correlated, with the scores obtained when theiseatiministered again (i.e., at time 2,
time 3, and so on). To assess the DPQ’s test-regkability, | administered the online
guestionnaire twice, with approximately four to sweeks between administrations, to
100 participants. | then examined how well the $aif ratings correlate on each item,
5



facet, and factor of both forms of the questiormairhe DPQ was found to have test-
retest reliability rates generally comparable tosth found in human personality rating

studies.

STUDY 6: PREDICTIVE VALIDITY
The aspects of reliability assessed in Studies &eb crucial prerequisites for

predictive validity. Predictive validity is the exit to which scores on a given measure
are related to some external, independent mealsufghapter 9, | describe Study 6, the
goal of which was to address how well participam&ings of their dogs on the DPQ
predict the dogs’ behavior on independent meast@spurpose of this study, | devised
a new Test Battery to assess behavioral traitsgtioto be related to items on the long
form of the DPQ (the five dog personality factonsdatheir facets). One hundred
participant-dog pairs were recruited to take parthe study. Owners and kennel staff
completed the long form of the DPQ on paper, aeddibgs were assessed using the new
Test Battery. Specific behavioral descriptions sssé on the Test Battery were predicted
to be related to and unrelated to specific facémd facets measured on the DPQ); these
relationships were assessed using convergent aodrdinant correlations, respectively.
The DPQ was found to have relatively high convergatidity, as compared with other

dog personality assessments; discriminant vali@iylts were mixed.



CHAPTER 2
Literature Review

INTRODUCTION
Early in the twentieth century, Nobel laureate IMaavlov began a research

program designed to identify the basic types ofire@personality (e.g., Paviov, 1906).
Despite this auspicious start, the study of temperd and personality in animals did not
evolve into a major area of research except, ofsgun humans. Yet pet owners and
practitioners working with dogs have long recogdizthat canine personality is
important. It influences dogs’ behavior and resgsn® their environments. Studies of
dog personality have striven to fulfill many godigm identifying a puppy test that will
predict adult guide-dog behavior (e.g., Goddard @&illigarz, 1984a, 1984b, 1986), to
examining the heritability of personality traitsde Reuterwall & Ryman, 1973; Wilsson
& Sundgren, 1998).

These studies are unified by a common interestdg personality, but the
researchers conducting these studies come frontd@ wariety of backgrounds, bringing
with them assorted perspectives and publishing ibr@ad range of journals. As a
consequence of their distinct disciplinary affilets and research goals, these efforts at
understanding personality in dogs have followeddfr independent paths. The result is
that it is hard to keep track of the various firgin-the studies are scattered across
journals in anthrozoology, psychology, biology, raal behavior, and veterinary
medicine, among others.

Each of these discipline-bound studies is intemgstind valuable in its own right,
but it provides only a relatively narrow glimpse ddg personality. Taken together, the
studies provide broader insight not only into degspnality, but also into the strengths
and weaknesses of the methods used to assess ogglty. The goal of the current
chapter is to describe and discuss the variousadstbsed to assess dog personality, to
summarize the major findings from the dog perstyéterature, to pinpoint major gaps

in science’s understanding of dog personality, daaduse those gaps to inform
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suggestions about the research challenges thahkad.

Specifically, this chapter starts by examining gahé&ends in research on dog
personality. What methods have been used, whatlbrieave been assessed, and what
other trends can be identified? The next issueesded is the specific domains, or traits,
of personality that have been identified in dogsecically, which traits have received
the most cross-study support? Next, meta-analysgmsi work on the reliability and
validity of personality tests are used to evalubéseffectiveness of personality measures.
Finally, the findings are drawn together to off@rldroad conclusions about the field and
identify the major questions that remain to be adsled.

The research reviewed in this chapter should bmtefest both to practitioners
and to researchers. Relevant practitioners incthdse interested in the practical task of
identifying dogs whose personalities are well-sliite working as guide dogs, hearing
dogs, or police dogs, and for various other jobwlwch dogs assist people in their daily
lives. The findings will also be relevant to dogkérs and rescue centers, which often
rely on personality tests as a guide for placingsdim suitable homes, and for individual
pet owners interested in finding a pet suitabletieir lifestyle (e.g., Coren, 1995, 1998;
Hart & Hart, 1985, 1995; Tortora, 1983). With tleeent moves in the United States to
pass breed-specific legislation, intended to liemtd control the ownership of specific
breeds, this work will also be of interest to wasken animal welfare and social policy.
Finally, the review will be useful to the growingdy of research scientists interested in
using animal models to examine basic issues in humsgchology (Gosling, 2001) and
animal behavior (Dugatkin, 2004).

LITERATURE REVIEW
To be certain that | included as many potentiadievant studies as possible, |

searched the PsycINFO, Biosis, and Web of Scieatabdses for articles in which either
personality or temperament in dogs were examind@acliided only those studies in the
published empirical research literature. As such,raview did not include the methods

that are frequently used and well-regarded in appbettings (e.g., Sue Sternberg’s
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Assess-a-Pet and Emily Weiss'’s the SAFER and SAREESts) but for which data are
not yet published.

Included in this chapter are only those dog pei#gnar temperament studies
published prior to the beginning of the developmainthe dog personality assessment
tool that is the focus of the current research.t Taall articles examined in this review

were published prior to June, 2005; articles phigiissince are excluded.

Literature search procedures
The literature search used two basic proceduresiei@gng a large pool of

potentially relevant articles, and selecting a $enaubset of articles for inclusion in the

final review. These two procedures were used itaxlgt such that one cycle generated a
pool of potential articles and selected a subsethei for review, and this subset of

articles provided the starting point for a subsedjegcle.

In the initial search cycle searched PsycINFO, Biosand Web of Science
databases for all articles containing the keywdditsy” and “temperament,” or “dog”
and “personality.” Searches for descriptors suclaggressive” or “fearful” were not
included because almost all behavior can be dextrés related to some domain;
including these articles would have meant captuaimgst number of articles that did not
focused personality constructs but merely inclutbetiaviors related to a personality
domain. For example, the study of dogs’ preferdiocehumans by Topal et al. (1998)
examined attachment behavior, including nervousrelased behaviors, but had no
interest in individual differences in temperameet ge. If an article did not even mention
personality or temperament in the title, list ofywerds, or abstract (i.e., the fields
scanned in a keyword search), it was concludeditiveas highly unlikely the research
would be relevant to this review.

After eliminating duplicates, | examined the abstseof the remaining reports to
eliminate irrelevant articles. Articles varied ihetr relevance to research on dog
temperament; some focused directly on temperanmssgsament but others clearly fell

beyond the domain of this review. For example, aniele examined the personalities of
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people who strongly dislike dogs (Stubbs & Cook99)9 and could therefore easily be
classified as irrelevant. Although most articlesuildobe unambiguously classified as
clearly relevant or clearly irrelevant, there waraumber of borderline reports that were
distantly or obliquely related to temperament bidt mbt fall neatly into the core set of
clearly relevant papers. | retained these bordedinicles for closer inspection.

This review cannot include every vaguely relevafemrence so only the most
important borderline studies were retained. Gilengoals of my review, | selected those
articles that were empirical, that were consisteittt the definitions of temperament and
personality described above, and that had a sulstdocus on temperament or
personality in dogs. Studies with only a cursonklto temperament were excluded. For
example, | did not retain an article that descriltled working requirements for an
Animal-Assisted Therapy dog (Hart, 2000); it exp&d the functional significance and
role of the therapy dog, touching only briefly tre temperament requirements.

Inspection of the references cited in the seleatréidles revealed several studies
that had not been identified in the initial sear€herefore, each time a new article was
identified, | searched its references for othegveht articles. After repeating this process
several times, my leads began to run dry and | satisfied that | had captured the vast
majority of relevant research. Nonetheless, giviengreat diversity of research, | wanted
to make sure my own disciplinary perspective ditdlnas the review. Therefore, | asked
colleagues in other fields and who study dog bedrato check the reference list and
bring to my attention any studies | had missediligyend of these search procedures, |
had identified 55 articles, all but one of whicle aummarized in Table 2.1. This study
(Campbell, 1972) was retained, because it is fretlyeeferenced by and discussed in
other studies, and because it seems to mark thareg of a revival of interest in dog
temperament.

Of course although | took care to identify all kelat articles, no selection
procedure is flawless and | acknowledge that arigevant studies will inevitably have
slipped through my net. Nonetheless, | believe neyiew represents the most

comprehensive summary to date of research on temmasit and personality in dogs.
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A GENERAL SURVEY OF THE FIELD
When reviewing a new field, the first major taskiasstep back and survey the

general state of the field and identify the majentls. To this end, Table 2.1 summarizes
the basic features of the studies included in naiere. The first thing to note is that, with
one exception, there is a great diversity of redearhe one exception comes in terms of
the constructs studied; as in Gosling’s (2001) eevof temperament in all non-human
species, almost all the canine research has bedengmerament traits, with almost no
research on goals, motives, and other constructs.

In other respects, the studies are tremendoushgdiaifhey are drawn from a
wide variety of disciplines, including animal bekay biology, psychology, animal
welfare, and veterinary medicine. The studies hbsge many different purposes, ranging
from assessing temperament in specific breeds, (Beuterwall & Ryman, 1973), to
evaluating the domestic dog as a more general moflenimal personality (e.g.,
Svartberg & Forkman, 2002). To help identify sorpedfic patterns in this fragmented
field, | propose several ways of summarizing therditure. These summaries are based
on the methods of assessment, the breeds exarttieggolirpose of the studies, the age at
which the dogs were tested, the breeding and ig@a&mvironment, and the sexual status

of the animals.

Assessment methods
Table 2.1 is organized in terms of the four mainthmds by which dog

temperament has been assesskgst Batteries Ratings of Individual DogsExpert
Ratings of Breed Prototypesnd Observational Tests\ fifth category was composed of

studies that combined more than one assessmentdneth

Test Batteries
As shown in the table, the most common method eéssmnent was the Test

Battery, which appeared as the primary assessmetttogh in 29% of the 55 studies
reviewed. The core goal of studies using this nettvas to document dogs' reactions to

specific stimuli. The tests were performed by pnéisg various, usually novel, stimuli
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one at a time to a canine subject and recordinge#stion(s). Thus, Test Batteries had
two components: the tests themselves and the systernding the dogs’ reactions to the
tests.

In theory, Test Batteries were the closest of ther fmethods to achieving
objectivity, but in practice the levels of objedtyactually attained varied substantially.
One of the more objective Test-Battery studies emach the relationship between
Fearfulness and breed (Mahut, 1958). After presgmiovel stimuli to target dogs, the
researchers described the dogs' subsequent behagwmely in terms of what was

visually and auditorily observed over the nextsenonds.

Ratings of Individual Dogs
Ratings of Individual Dogs appeared in 18% of $halies reviewed. The goal of

these studies was to gather information about iddal dogs' behaviors and histories
from an informant. One such data-gathering techsigias to have a particular dog’s
owner state whether or not, or how often, his ar deg had engaged in a specified
behavior (e.g., snapping at children). The ownemns warticipated in such studies were
usually preselected on the basis of group memher&hg., owners of a specific dog
breed).For example, Podberscek and Serpell (1996) askgtisBrCocker Spaniel (ECS)
owners how likely, on a 5-point scale, their ECSw@act aggressively towards strange
dogs, when reached for by a person, and in otheatgins. Although these methods are
sometimes described as “subjective” approachegkBItO61) long ago showed that the
combined ratings of observers are largely indepeindéthe idiosyncrasies of any one
observer; therefore, when such ratings are aggrdgahey are not appropriately

characterized as “subjective.”

Expert Ratings of Breed Prototypes
Expert Ratings of Breed Prototypes appeared in &6%e studies reviewed. In

these assessments, informants deemed by the tesesato be experts on dogs (e.g.,

American Kennel Club judges, veterinarians, doinés), described, ranked, or rated

breeds of dogs as a whole rather than specificvighaial dogs. In these studies, the
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experts could also make sex-specific judgmentsr Bbthe nine reports included in this
review are reanalyses of a single data set (Drdf@95; Hart & Miller, 1985; Hart &

Hart, 1985; Hart, 1995). These data were colleckedugh 96 telephone interviews,
conducted by three veterinary students (Hart ¢t1&883; Hart & Miller, 1985). The

students asked 48 obedience judges and 48 smalbkhnreterinarians to compare and
rank a selection of seven breeds on 13 questioienWhe data were combined, this
resulted in the ranking of 56 total breeds on 1Bab®ral traits, with 12 independent

ratings of each breed on each item.

Observational Tests
Observational Tests were used in 13% of the studié® overall goal of

Observational Tests was to assess and describigveblabroad traits discernible in
naturalistic environments, thus drawing broader ctgions about the dogs'
temperaments and behavior patterns than is posafifegy Test Batteries. Like Test
Batteries, Observational Tests had two major corapts the test itself, and the system
for scoring the dogs’ performance on the test. kénliest Batteries, Observational Tests
were usually conducted in carefully selected, bat oontrolled, environments and
involved the fortuitous presentation of naturallscorring stimuli. For example, in one
study, dogs were walked through a shopping cergeause it is an uncontrolled public
area (Goddard & Beilharz, 1984b). Some Observatiorests also included the
presentation of the kinds of experimental stimolingtimes used in Test Batteries. The
target dogs were usually assigned scores on vapoedetermined temperament traits
based on overall observations; for example, inreesef studies, potential guide dogs
were judged on cooperativeness based on all belsadisplayed during videotaped
walks (Murphy, 1995, 1998).

Some of the studies reviewed (16%) did not fittiyeato any one of these
categories because they used combinations of #essment methods. An example of a
study using combined methods was reported by Stephé Ledger (2003). Dog owners

filled out a questionnaire about their dog’s bebayi.e., Ratings of Individual Dogs) and
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in a separate phase, unfamiliar testers put the dogugh a series of situations in a
controlled environment and rated their behavioes,(a Test Battery). In a final step, the

researchers compared the scores derived from thenethods.

Breeds assessed
Another way to summarize the literature is in tewwhshe breeds assessed. Dogs

come in an enormous variety of breeds, with as naany50 breeds officially recognized
by the American Kennel Club (AKC; http://www.akaydreeds/reg_stats.cfm, 2004)
and many others not recognized by the AKC but desdrelsewhere (Morris, 2002;
Wilcox & Walkowski, 1995). Given this variety, | amined whether the breeds assessed
in these dog-temperament studies are representatithee breeds that exist, or whether
there is a bias with some breeds particularly Vikel garner research attention. To
address this question, the breed composition oftilndies is recorded in Table 2.1.

The Labrador Retriever, Golden Retriever, Beagiel &@erman Shepherd Dog
(GSD) are, respectively, the first, second, thadd fourth most commonly registered
breeds in the AKC (http://www.akc.org/breeds/regtstfm, 2004). As purebred pets
and show dogs, they are extremely common. Ove®a@lp of dogs examined were
purebred. Two of these breeds—the Labrador Retriawel the GSD—were studied
particularly frequently. Labradors and GSDs combideminated the research literature,
comprising 30% of the subjects in the studies mgetk The GSD, which has been
surpassed in popularity by the Beagle over the fiast years according to the AKC
registration records (http://www.akc.org/breeds/stgts.cfm, 2004), was the most
frequently tested breed, comprising 24% of the degsed (9,253 dogs). Some studies
examined huge numbers of these dogs. For exampieRall and Ryman’s (1973)
study involved 958 GSDs, tested at the Army Dogniing Center of Sollefteda, Sweden.
The Labrador Retriever, the most commonly registéneeed in the AKC, is the second
most frequently tested breed, comprising 6% ofsthigiects. They too were occasionally
present in large numbers in single studies. Fomgka, 731 Labradors were in Goddard
and Beilharz’'s (1982/83) study of animals with tReyal Guide Dogs for the Blind
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Association of Australia.

As shown in Table 2.1, dog temperament assessshgies did not always rely
on purebred dogs. Some of the dogs studied werplém@ed offspring of two purebreds
of different breeds. In the studies reviewed, itiral crosses included 16 dogs evenly
divided among all possible combinations of Labra@@®D, Boxer, and Kelpie (Goddard
& Beilharz, 1984a, 1986), and 145 Labrador/GoldetriBver crosses (140 in Serpell &
Hsu, 2001; 5 in Murphy, 1995).

Also represented in the studies were less comnuoebped dogs (e.g., Bernese
Mountain Dogs; Roll & Unshelm, 1997), and unintenal or unknown mixes of breeds.
These studies are different from those not repgtireed in that they make clear that the
dogs’ involved are not just purebreds of unrepoliezkd, but are actually mixed breeds.
Only six studies reporting breed examined uninterai or unknown mixes, totaling 856
dogs (Goodloe & Borchelt, 1998; Hsu & Serpell, 20®»oney & Bradshaw, 2004;
Seksel et al., 1999; Wahlgren & Lester, 2003; W&issreenberg, 1997). Of these, 837
of them were in three studies using Ratings ofviddial Dogs (Goodloe & Borchelt,
1998; Hsu & Serpell, 2003; Rooney & Bradshaw, 2084&higren & Lester, 2003). Of
the remaining, ten were in a Test Battery whiclo adsluded 50 purebred dogs (Seksel et
al., 1999), and nine were in a study composed antiof mixed breeds (Weiss &
Greenberg, 1997).

Are some method-breed combinations more commondtiers?The breakdown
of breeds by assessment method is clearly not rand@ibe most salient patterns appear
where huge numbers of dogs are assessed. For exaapproximately one third (8,794
total dogs) of the dogs in Test Battery studies@&Ds (the most commonly assessed
breed overall), tested for their potential as pohnd working dogs. More than 75% of all
dogs in Observational Testing studies are LabraRetrievers (the second most
commonly assessed breed overall), tested for pheential as guide dogs (831 out of
1,089 dogs).
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Purpose of study
Not surprisingly, given the diversity of fieldsidg research on dog temperament

and personality, the studies reviewed varied wideltheir goals. These goals included
determining the suitability of a dog for guide-typ@rk, selecting breeding stock for
police-dog training centers, and assessing pet da@gsfulness levels.

Ten of the studies reviewed focused on determitiregsuitability of a dog for
guide-dog service work. For example, Goddard anith&e (1984a) devised a study to
attempt to predict adult Fearfulness in potentisilg dogs from tests conducted while
they were still puppies.

Five studies aimed to determine suitability for ipelwork and three others
focused on suitability for related tasks, such iaklfwork or tracking. For example, a
Test Battery was developed for predicting adultiggatiog effectiveness from the
performance of approximately two-month-old puppas the South African Police
Service Dog Breeding Centre (Slabbert & Odend&2®9). This Test Battery included
crossing obstacle courses, retrieving objects, Inawe startling visual and auditory
stimuli, and situations attempting to provoke aggiree behavior. High scores on the
retrieval test at two months and the aggressidnatasine months significantly predicted
success as an adult police dog.

Three of the studies focused on determining théofadnvolved in aggressive
behavior. For example, one study used Ratingsa¥ishual Dogs to investigate whether
red and golden ECSs display more aggressive beisatfian do other black and multi-
colored ECSs (Podberscek & Serpell, 1996).

The goal of some puppy-temperament assessment dsetves to help potential
puppy buyers or adopters in selecting a suital@edand a suitable individual puppy for
themselves and their families. There are two tygleassessment for this purpose: the
breed profile created from Expert Ratings of Bréed)., Coren, 1995; Hart & Miller,
1985; Hart & Hart, 1985), and the puppy-behaviat,ta type of Test Battery, to be
performed by the puppy buyer (e.g., Campbell, 18@%2mined in Beaudet et al., 1994).

A handful of other studies have scattered purposesluding developing
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assessment tools for screening dogs for the presengrevalence of behavior and
temperament problems (Goodloe & Borchelt, 1998; EBsserpell, 2003; Serpell & Hsu,
2001), evaluating previous tests (Beaudet et &941 Weiss & Greenberg, 1995),
evaluating the presence of personality traits igsd@raper, 1995; Gosling et al., 2003a;
Royce 1955; Svartberg & Forkman, 2002), predicpogt-adoption behavior problems in
shelter dogs (Hennessy et al., 2001), and detemmitiie relationship between physical
build and temperament traits (Keeler, 1947; Lei883).

Age at testing
As noted above, the goal of many studies has leeretlict adult behavior from

puppy temperament. This implies an age-related imathe studies. To examine the
extent of this bias, it is instructive to organthe studies in terms of the age at which the
dogs were assessed. To facilitate this goal, ingkeand tables | have converted the age
information to a common metric of months. Of thedsts reporting age at testing, over
20% of the assessments in this review were perfdrioethe first time when the dogs
were puppies between .23 months (i.e., 1 week) @indmonths of age. Ten were
performed when the dog was between 10 and 24 mo8tk®f those that first assessed
the puppies at six months old or younger also assethe dogs on multiple subsequent
occasions, with a final test at 12-24 months aldthiese studies researchers tried to use
scores from the puppy tests to predict behaviapbitude when the dog was older (e.g.,
Wilsson & Sundgren, 1998).

The studies that tested dogs only once tendedstotlie dogs when they were
older. Ten of these studies reported the age athathieir first assessment took place as
older than six months, and of these, eight werenbaths or older. Age is reported in
only four of the Ratings of Individual Dogs studigtsu & Serpell, 2003; Podberscek &
Serpell, 1996; Rooney & Bradshaw, 2004; Serpell uH001), and is not discussed in
any of the Expert Ratings of Breeds.

Overall, there is a strong tendency towards tegiiqpies and young dogs. Tests

of adult dogs were typically of dogs who were bam@dlults at just a few years old. A
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single study did examine dogs with a mean age dt 6ibnths (Hsu & Serpell, 2003),
and two other studies report ages ranging up to di 204 months (Mahut, 1958;
Podberscek & Serpell, 1996, respectively). Howetlegse studies have a minimal effect
on the overall mean age, which is still less thdmnths. Thus, one striking pattern to
emerge is the tendency of researchers to examinegydogs, usually no more than a

couple years old.

Breeding and rearing environment
Our review reveals an interesting pattern in teofthe composition of breeding

and rearing environments. More than one-third ef studies in my review focused on
dogs bred and reared for particular programs. Mahyhese programs, such as the
Swedish Dog Training Center (SDTC), Jackson Lalooied, the Australian Guide Dog
Association, and the American Guide Dog Associatiattempted to select dogs for
breeding. The effects of this temperament-basextsed breeding can be seen in various
programs. For example, selective breeding basqulippy-test performance scores at the
Guide Dogs for the Blind training center in San &f California, (Scott & Bielfelt,
1976) lead to an improvement in puppy-test scoresr csuccessive generations;
interestingly, this increase in puppy-test scores wot matched in the rates at which
adult dogs became successful guide dogs, suggekgnmuppy tests may not be an ideal
criterion for selecting guide dogs, at least irs thigh-functioning group of subjects.

Many of the dogs in these studies are purebred tioigg as privately owned
pets or show dogs. Others were bred to be guids, gmiice dogs, other working dogs,
or as research subjects. Only a minority of thesdetudied were from the large
populations of rescued and shelter dogs that hofenefit from temperament research.
A disproportionately large number of the dogs exwdiwere dogs specially bred and
specially trained for specific working programs.id'ts an important point to be borne in
mind by people seeking to use the research on temmeat to understand and predict the

behavior of pet or shelter dogs.
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Sexual status of subjects
As noted above, many of the dogs assessed wereprograms seeking to breed

dogs suitable for specific tasks, such as guidekvaorpolice work, and most of the

privately-owned dogs were intact. Thus, most arnsnve¢re not spayed or neutered and
the effects of castration were addressed in onfeva studies. The rare studies that
assessed the effects of castration indicated thatti male dogs were the most likely to
show aggressive behavior, and intact female doge Wee least likely (Podberscek &

Serpell, 1996; Roll & Unshelm, 1997). Podberscett 8erpell's study also revealed that
neutering an adult dog in reaction to his aggressighavior does not reduce future
aggression. Overall, however, researchers knole l#bout the effects of spaying and
neutering on dog temperament in general, and es&ndbout how the animal’'s age at
castration affects its later temperament. Withitloeeasing prevalence of laws requiring
spay and neuter surgeries before a pet dog caddpteal from a shelter or rescue and the
prevalence of spayed and neutered dogs in peoghly lives, the effects of these

surgeries on temperament is another area needing negearch.

Summary of general survey
To provide some coherence to the enormously vava#t on dog temperament, |

organized the literature in terms of six framewor®sganizing the studies in this way
allowed me to make several observations aboutttie ef the field. First, there is great
diversity in most components of the research, clg such features as the goals and the
disciplinary bases of the studies. Second, theesuchn be usefully categorized in terms
of four assessment methodsét Batteries, Ratings of Individual Dogxpert Ratings of
Breed Prototypesand Observational Tes}sThird, most of the dogs studied (90%) were
purebred, with Labrador Retrievers and GSDs conmgo30% of the subjects. Only six
studies reported examining unintentional or unknawixes, totaling only 856 dogs
(Goodloe & Borchelt, 1998; Hsu & Serpell, 2003; Reyp & Bradshaw, 2004; Seksel et
al.,, 1999; Weiss & Greenberg, 1997; Wahlgren & &esk003). Fourth, there is a
systematic pattern in which certain breeds arecéstsal with particular types of studies;

approximately a third (8,794 total dogs) of the slag Test Battery studies were GSDs,
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and more than 75% of all dogs in Observational ifgsistudies were Labrador
Retrievers. Consequently, very few breeds othen thabrador Retrievers have been
examined by Observational Testing. Fifth, there itendency in the research towards
testing puppies and young dogs, with older adulisd@ver four years old) infrequently
studied and elderly dogs almost entirely neglettgdhe research literature. Sixth, most
of the studies in this review focused on dogs kaed reared for particular programs
while tests selecting dogs as pets (e.g., frontetsebr rescues) were rare. And last, most
dogs involved in these studies were not spayedeatened and the effects of castration

were addressed in only a couple of studies.
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Table 2.1. Summary of empirical research on dogpegament: Study design, breed, sex, age, and assgsgurpose

Breed Composition Sex Age at assessmembifths) Purpose of assessment
Population

Study N GSD Lab Pure Mixed  Unk. M(Neut) F(Spayf' 1 2™ 3¢ 4h sh Guide _ Police _Work _ Pet Other  of Dogs _

TEST BATTERIES

Cattell et al., 101 0 0 101 0 0 NR(NR) NR(NR) .23B 12 0 0 0 0 101 research

1973, Cattell &

Korth, 1973

Lindberg et al., 1,159 0 0 1,159 0 0 NR(NR) NR(NR) NR 0 0 0 0 1,159  privately

2004 (192- owned

972)

Mahut, 1958 230 11 0 230 0 0 96(NR) 134(NR) 7-120 0 0 0 0 230 202
privately
owned show
dogs,

8 research

Netto & Planta 112 NR yes 112 0 0 59(NR) 53(NR) NR 0 0 0 112 0 privately

1997 owned

Reuterwall &, 958 958 0 958 0 0 KRIR) NR(NR) 18 yes yes yes 0 0 working

Ryman, 1973 ddgs

Royce, 1955 53 0 0 53 0 0 20(NR) 33(NR) NR 0 0 o0 0 53 research

Ruefenacht 3497 3497 0 3497 0 0 1,679 1,818 5 21. 0 0 0 0 3,497 privately

et al., 2002 (NR) (NR) owned

Seksel et al., 60 NR NR 50 10 0 32(NR) 28(NR)381. +.46 +92' +4t0@ 0 0 0 60 0 privately

1999 3.91 owned

Slabbert & 167 167 0 167 0 0 NR(0) NR(O) 1.85 772. 3.70 6 9 0 167 0 0 0 police work

Odendaal, 1999

Svartberg, 2002 2,655 2,219 0 2,655 0 0 1,381 1,2742-18 0 0 2655 O 0 privately

(NR) (NR) owned

Svartberg & 15,329 NR NR 15329 O 0 7,878 7,451 19.72X 0 0 0 0 15,329 privately

Forkman, 2002; (NR) (NR) owned

Svartberg et al. 40 2 3 40 0 0 20(NR) 20(NR) 12- +89  +1.17 0 0 0 0 40 privately

2005 23.42 owned

mean=14.9
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Table 2.1. Continued

Breed Composition Sex Age at assessmembifths) Purpose of assessment
Population
Study N GSD Lab Pure Mixed  Unk. M(Neut) F(Spayf' 1 2™ 4h sh Guide _ Police _Work _ Pet Other  of Dogs _
van der Borg 81 NR NR NR NR 81 NR(NR) NR(NR) NR 0 0 0 81 0 shelter dogs,
etal., 1991 adopted
Wilsson & 630 630 0 630 0 0 320(00) 310(0) 1.84 14.8- 0 0 0 0 630 police work,
Sundgren, 1998 19.74 guide work,
Wilsson & 2,107 1,310 797 2,107 0 0 1,073(0) 1(0p414.8- 797 1,310 O 0 0 work/
Sundgren, 1997 19.74 SEVi
breeding _
Total 27,179 8,794 800 27,008 10 81 12,558 12,1586.21" 797 1,477 2,655 253 19,840
0) 0) 19.31
RATINGS OF INDIVIDUAL DOGS
Goodloe & 2,018 NR NR 1,412 588 18 916 1,082 NR 0 0 0 2,018 0 privately
Borchelt, 1998 (613) (896) @aln
show dogs
Gosling & 1,022 NR NR NR NR NR NR(NR) NR(NR) NR 0 0 0 0 1,022 privately
Bonnenburg, owned
1998
Hsu & Serpell, 2,054 48 94 1806 173 75 998 1,047  62.20 0 0 0 2,054 0 privately
2003 (N® (NRY) owned,
show dogs
Ledger, 2003 234 15 0 234 0 0 NR(NR) NR(NR) NR 0 0 0 234 0 privately
owned
Podberscek & 1,109 0 0 1,109 0 0 545(94) 564(1B2p4 0 0 0 1,109 0 privately
Serpell, 1996 mean=32.40 owned,
show dogs
Rooney & 275 2 79 245 28 NR 238(53) 37(29) 13-138 0 275 275 0 0 search dogs
Bradshaw, mean=54
2004
Serpell, 1983 25 NR NR NR NR NR NR(NR) NR(NR) NR 0 0 0 25 0 privately
owned
Serpell & Hsu, 1,087 293 369 926 140 0 NR NR 6 12 14-24 1,067 0 0 0 guide work
2001 (N®)  (NRY
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Table 2.1. Continued

Breed Composition Sex Age at assessmembifths) Purpose of assessment
Population
Study N GSD Lab Pure Mixed  Unk. M(Neut) F(Spayf' 1 2™ 3¢ 4h sh Guide _ Police _Work _ Pet Other  of Dogs _
Stephen et al., 14 NR NR NR NR NR NR(NR) NR(NR) NR 0 0 0 14 0 privately
2001 owned
Wahlgren & 264 <19 37 216 48 0 119(NR) 145(NR) NR 0 0 0 264 0 vately
Lester, 2003 owned
Total 8,082 368 579 5948 977 93 2,816 2,877 38.65 1,067 275 275 5,718 1,022
(760)  (1,112) 41.05
EXPERT RATINGS OF BREED PROTOTYPES
Bradshaw & 49 1 1 49 0 0 0 0 0 49 0
Goodwin, 1998
Coren, 1995 79 1 1 79 0 0 0 0 0 79 0
Draper, 1995 56 1 1 56 0 0 0 0 0 0 56
Hart & Miller, 56 1 1 56 0 0 0 0 0 56 0
1985; Hart &
Hart, 1985; Hart,
1995; Hart et al.,
1983
Keeler, 1947 5 0 0 5 0 0 0 0 0 0 5
Lester, 1983 24 NR NR 24 0 0 0 0 0 0 24
Total 213 3 3 213 0 0 0 0 0 184 85
OBSERVATIONAL TESTS
Goddard & 102 16 16 64 yes 0 51(81 51(0) 2.77 4 6 12 12-18 102 0 0 0 0 guide dogs
Beilharz, 1984a,
1984b, 1985
Goddard & 887 0 731 NR NR 76 436(227) 451(0) 12-18 887 0 0 o0 0 guide dogs
Beilharz, 1982/83
Humphrey, 1934  NR NR 0 NR 0 0 NR(NR) NR(NR) NR 0 0 yes 0 0 working
dogs
James, 1951 11 0 0 11 0 0 5(0) 6(0) NR 0 0 0 0 11 research
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Table 2.1. Continued

Breed Composition Sex Age at assessmembifths) Purpose of assessment
Population
Study N GSD Lab Pure Mixed  Unk. M(Neut) F(Spayf' 1 2™ 3¢ 4h sh Guide _ Police _Work _ Pet Other  of Dogs _
Murphy, 1998, 89 0 84 84 5 0 38(RAR51(NR) 12 89 0 0 0 0 guide dogs
1995
Total 1,089 16 831 159 5 76 530(278) 559(0) 929. 1,078 0 yes 0 11
13.60
STUDIES THAT USED A COMBINATION OF METHODS
Beaudet 39 15 0 0 0 0 15(0) 24(0) 1.61 3.68 0 0 0 0 39 privately
et al., 1994 owned
Goddard & 102 16 16 64 yes 0 5131 51(0) .92 1.15 1.38 1.62 1.85 102 0 0 0 0 guide dogs
Beilharz, 1986
Gosling et al., 78 NR NR NR NR NR 39(NR) 39(NR) NR 0 0 0 0 78 privately
2003a owned
Hennessy et al., 166 NR NR NR NR NR 70(NR) 96(NR)R® +.46' +6" 0 0 0 166 0 shelter dogs
2001
Ledger et al., 120 NR NR NR NR NR NR(NR) NR(NR) NR 0 0 0 120 0 shelter dogs
1995
Ledger & Baxter, 58 NR NR NR NR NR NR(NR) NR(NR) NR 0 0 0 56 0 Beedogs
1996, 1997
Stephen & 40 NR NR NR NR NR NR(NR) NR(NR) NR 0 o0 0 40 0 shelter dogs
Ledger, 2003
Svartberg, 2005 697 41 0 697 0 0 352(NR) 345(NR)1G2 NR 0 0 697 0 0 privately
23.98 owned
mean=16.49
Weiss & 9 0 0 0 9 0 6(NR) 3(NR) 10-24 9 0 0 0 0 shelter dogs
Greenberg, 1997
Total 1,307 72 16 761 9 0 533(51) 558(0) 900 111 0 697 382 117
13.94
Grand 37,873° 9,253 2,229 34,089 1,001 250 16,437 16,149 18.82 3,053 1,752 3,627 6,537 21,075
Total (1,089) (1,112) 22.02
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Note. N indicates the number of subjects in eagtlystGSD indicates German Shepherd Dog. Lab inelscbabrador
Retriever. Pure indicates dogs of specific, unmisegkds including GSDs and Labs. Mixed indicategsdmown to be of
mixed breeding. Unk. indicates dogs’ breeds weikaawn or not recorded, and guesses about mixedi®rgere not made.
M indicates male dogs, and Neut indicates neutéréadicates female dogs, and Spay indicates th&euspayed. Age at
assessment has the sub-groupings'p?f, 39 4" and %' because dogs may be tested more than once, exediiffages.
Guide indicates that these dogs were assesseddsibfe use or utility as guide dogs. Police inddisdhat these dogs were
assessed for possible use or utility as police .ddfgsk indicates that these dogs were assessgubésible use or utility in
other types of work (e.qg., field work, search aescue, tracking, protection work). Pet indicated these puppies or dogs
were assessed for selection as a pet, or thabthesdy were pets at the time of assessment. Tgeiddhe category Other do
not fit into any of the previous categories; thegynbe in studies seeking to learn more about pali$pitself. NR indicates
that the authors did not report that particulaceief information, whereas “yes” indicates thatalhors reported that there
were in fact dogs of that type involved but did regiort a number or percentage. When there is trg,é¢hat calculation or
report of the particular statistic is not approf@iar not applicable for the given study. One Bzgtery in this review
(Campbell, 1972) is excluded from this table beeatuscludes descriptions of how to test dog terapent, not actual
evaluations; other articles in this review (e.gegler, 1947; Roll & Unshelm, 1997) are not includéedause, though they
discuss dog temperament, they do not present assetsof temperament.

8The number of dogs assessed varied (from 192-978)iltest in the Test Battery.
P A total of 1,159 dogs were tested, but some wer®ved from the sample due to issues of identitymedigree.
“Some of these dogs were missing information omr fredigrees, but all were members of the Swediatc&ated Retrievers
club.
9The number of male and female dogs in this studigsdetween analyses.
®The goal of Reuterwall and Ryman’s (1973) artickswo study the genetic components of behavioreim@n Shepherd
Dogs; the test used was the Army Dog Training Gdet which was designed to identify dogs suitaslevorking dogs and
Potentially to breed future generations of workduags.

These studies reported the average age of dogssask
9Ruefenacht et al. (2002) gathered data througswhedish German Shepherd Dog breeding club, whitrestto evaluate
whether dogs are physically and temperamentalipg@mough for future breeding for many purposesd@aevork, guide
work, protection work, etc.).
" The ages at each subsequent testing are reportedhis of number of days or months since the tisting.
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' 5 Dachshunds and 5 Sight hounds were excludedtfieranalyses because their breed groups were-teglessented in the
sample

'The numbers of males and females in these studBesasculated using the percentages given by tties) and are then
rounded to the nearest whole number.

“All dogs were at least 12 months old when tested

'81 dogs took part in the first test, 44 dogs toak n the first and second test, and 40 dogs pawkin all three tests.

™ The averages are calculated by adding togethéreafiges in one particular category (e.g. TeseBas) and then dividing
by the number of studies that reported age infaonathus, studies that did not report an N doskaw (shrink) the average
age. When the age in a given study is reportedrasge (e.g. Cattell et al., 1973), the midpoiniged in calculating the
overall average.

"Weighted average, weighted by number of dogs ih saaly.

° The authors note that the sex of 18 dogs is njgsom the surveys they collected.

P The authors report 2,054 dogs total, but alsorteq88 males and 1,047 females, for a total of 2 @dgs.

9 Hsu & Serpell (2003) report that 59% of the dagthieir study are neutered (castrated) but doeymirt how many of these
dogs were male and female.

'The authors surveyed 244 dog handlers and traigairsing information about 275 dogs; the breed®7& dogs were
reported.

86.4% of 275 dogs were reported as male. 22.4ftatd dogs were reported to have been neutered.

'13.6% of 275 dogs were reported as female. 78#f#nmle dogs were reported to have been spayed.

Y Assessing differences in specialty search dogsingfior the Ministry of Defense Police, HM Prisoar@ice, HM Customs
and Excise, the UK Army, the Royal Air Force, andlian police forces.

¥ The authors report the total number of dogs is $tiidy is reported inconsistently as both 1,0671a697 without
explaining the discrepancy. | am reporting an N,067 because this is closer to the sum of theoasitreport of dogs when
broken down by breed (1,066).

" All but 10 dogs are intact.

*The authors specify that there are >10 GSDs indim¢he study but do not give a precise numbeay thave not been
included in the totals.

YThe numbers in this section represent the breealsi@&ed; no actual dogs were involved in the stidie

% This study is a reanalysis of the data collecteéiart et al. (1983); the 56 dogs in that studyiactuded only once in the
totals.
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' The authors report that not all original subjeceseymaintained throughout the study, but do ndtatd how many subjects
were maintained. Where applicable, the number gsger breed is thus also uncertain, because dtdknow the breed of
individuals who dropped out.

2 All male dogs were castrated at approximatelynsinths of age.

3 All but 4 dogs were castrated; those 4 dogs wershexv or ex-breeding dogs, were donated to theeguiidy program, and
were several years older than the other dogs &skess

* Assessments were conducted weekly until the pupaghed 6 months of age, then another was perfoatnk2l months.
®Hennessy et al. (2001) include dogs of varying agieided into two groups: “puppies,” who still Familk teeth, and
“‘ljuveniles/adults”, who have their adult teeth. Agee not reported.

®56 dogs were originally tested, but follow-up sywassessed only 40 of the original 56.

’ Test Battery

8 The author reports that the time between the Batery (conducted when dogs were approximatel@4 2onths of age)
and the Rating of Individual Dogs ranged from 3216 days, or 11.6-23.6 months, later. HowevVer author does not
report the actual age of the dogs at this secosesament, the Rating of Individual Dogs.

® The purpose of this study could be seen as valigi#tie Dog Mentality Assessment (DMA), a test jpwasly used and
designed for studying working dogs (e.g., Svartb2§?2), or as validating the personality traitd atructure uncovered
through previous use of the DMA.

19 The 102 dogs from the Goddard & Beilharz studiescaunted towards the total number of dogs each there is a
separate listing for them, because different t@stsfferent ages are analyzed.
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REVIEW AND EVALUATION OF THE EMPIRICAL FINDINGS
Our review has identified enormous variability e tfield in terms of the types of

assessments, research purposes, and other atributbe studies themselves. | next
extend my review to the substantive findings of ¢idies. Specifically | investigated
which traits have been studied and evaluate thdeace for the reliability and validity of
the assessment methods developed so far.

What Traits Have Been Studied in Dogs?
To determine which traits have been identifiedtuid®s of non-human animals,

Gosling and John (1999) reviewed the structuralistiof temperament and personality
in non-human species, ranging from chimpanzeestpases. They found evidence for
several basic dimensions that recurred acrossespesith especially strong cross-species
evidence for Anxiety/Nervousness, Sociability, akggression. What can be learned
from the present, more focused review of the teapent traits that have been studied in
dogs? In this section, | describe the findings afyatematic analysis of the traits and
behaviors examined in past dog research.

Dog-temperament researchers have studied a broag @i traits ranging from
gun shyness to snapping at children. Summariziagetiindings is not a straightforward
task because, as discussed above, the studies difedent methods, different
populations, and are grounded in different disogdi, resulting in a non-standardized
vocabulary. On occasion, the same term was usedf¢éo to different behaviors. For
example, in one study “temperament” was defined “aebaracter, sensitivity,
discrimination, spirit and intellect” (Slabbert &d@ndaal, 1999), in another study as “a
combination of underlying traits” (Humphrey, 1934nd in yet another study as
“physical flexibility and intensity of reaction talifferent environmental stimuli”
(Ruefenacht et al., 2002). In addition, differeatms have been used to refer to very
similar behaviors. For example, in one study a thag “goes up to any stranger on sight
and makes friends” was scored as high on “confidefidumphrey, 1934, p. 133), but

the similar behavior of exhibiting “friendly greegjs to strangers” (with friendly tail-
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wagging, for example), was scored by other reseasclas high on “friendliness”

(Goodloe & Borchelt, 1998), or “sociability” (Hens®y et al.,, 2001). In short, no

standard lexicon of dog traits and behaviors existgh the result that traits and

behaviors have not been defined consistently agtosies. The idiosyncratic terms used
in the different studies impede attempts to malesseistudy comparisons of what has
been learned.

There is clearly a need to develop a common langweith which to describe
canine temperament. Despite an attempt by GoodideBarchelt (1998) to develop a
standard lexicon of dog traits and behaviors, nbage yet been widely adopted.
Therefore, to allow me to summarize the findingsss all articles, | used a systematic
procedure in which expert judges categorized theedaconstructs with a standardized
set of terms. The procedure involved three majepsst The procedure was completed
once to examine the traits assessed in the 5lestudcluded in the original review
(Jones & Gosling, 2005); a second procedure, ugiagsame basic methodology, was
completed to add the four studies that have bedadatb the current literature review.

Step 1: Extracting behavioral descriptions
The first step was to gather the descriptions efttehaviors that had been studied

but to avoid any biases introduced by the reseatiosyncratic choice of labels. In
each study, | located the descriptions of the bielns\and wrote the descriptions on index
cards with one index card for each behavior. Thecwietions of behaviors provided in
the articles varied in the detail of the descripsioand the degree to which the
descriptions included trait-related terms. Termglidative of the dogs’ internal
motivations or emotional states and terms direherring to traits, such as “fearful,”
“timid,” and “curious,” were removed. This left behoral descriptions that were less
biased by the researchers’ theories about whicits ttanderlie the behaviors. For
example, instead of “Social Attraction,” a term didey Campbell (1972) and later by
Beaudet et al. (1994), the card would be basedlypwre the behavioral descriptions

provided by the researcher: “a puppy’s tendenaydoe towards a human tester who has
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placed the puppy in a corner of an observation,am@ved to the opposite corner,
crouched, and clapped his/her hands quietly.”

It was sometimes impossible to separate descriptadnbehaviors from labels
describing a temperament trait. For example, afjhoMahut (1958) reports making
detailed, objective notes about dogs’ behaviotghat is reported is the classification of
these notes into categories such as “curiosityd ‘avariness.” | was unable to extract
more detailed descriptions, so | used these nocrigéise classifications in the index-
card task.

For the original review of 51 articles, this proaesl resulted in a total of 623
different index cards. The index cards were assigguele numbers associated with the
article from which they were drawn, but the keythe code was not known by the
judges. This ensured that the judges in Steps 23awedre blind to the identity of the
researchers and study from which the descripticere waken.

In updating this literature review, the same praredvas used to create cards
describing new traits from the four additional @gs. Traits that were exactly the same
as traits sorted in the original task were noteatd. For example, the majority of traits
studied in Svartberg (2005) had also been exammelartberg (2002) and Svartberg
and Forkman (2002). Instead of creating new candisradoing the procedure for these

traits, the sorting results from the original tagdre used.

Step 2: Development of temperament categories
The first author and a research assistant/vetgriteghnician served as judges in

a sorting task designed to identify the major terapent dimensions. Both judges had a
moderate amount of professional work and reseatpbregence (at least five years each)
with dogs. The cards were shuffled and the judgesevinstructed to sort them into

groups based on the temperament traits likely tarmerlying the behaviors described.
For example, the cards displaying “Is ‘spooked’dalgl or unexpected things or objects”
(from Serpell & Hsu, 2001) and “avoids or is feard unfamiliar children” (from

Goodloe & Borchelt, 1998) were placed, by both pglgtogether in a single pile. The
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judges were under no time pressure. Judges wenweallto place one behavior in more
than one pile to indicate that the behavior is puadly related to more than one

underlying temperament dimension. To do this, tliges copied the code number from
the back of the relevant index card onto a newxrnmied and placed cards in each pile;
the same process was repeated if a descriptionde@sied to fit into more than two

categories.

Once all the cards had been grouped in this wayetivere seven piles, with 92%
agreement across the two judges. The two judgekesdogether to provide consensual
labels for the seven piles. The final labels weread®ivity/Excitability-Stability,
Fearfulness-Courage/Confidence, Aggression-Agreeak, Sociability/Friendliness-
Lack of Interest in Others, Openness-Non-openniessr (renamed Responsiveness to

Training), Dominance-Submission, and Activity Level

Step 3: Classification of behaviors by a panebqfests
To ensure these categorizations were not attribeitéd the Step 2 judges’

idiosyncratic experiences, | designed a secondjoding task undertaken by additional
expert judges. The panel of judges were selecteth@rbasis of their experience with
dogs, the variation of situations in which they etved dogs, and the number of years
they had worked with dogs. The complete panel wasposed of a veterinarian, a
public-shelter dog-temperament tester, three damdrs with varying specialties, a
professor studying animal social behavior, andamgate student studying dog behavior.
They had between seven and twenty years of experi@orking with dogs and at least
three years of formal education in canine or anibm&havior. Only the temperament
tester specialized in researching or assessingei@ament.

For the original sorting task, all of the expentiges were given identical sets of
623 index cards and sorting instructions. They wae® given the list of the seven
temperament dimensions derived in the previous. Stepallow the judges to disagree
with the classifications provided by the judgesStep 2, there were two additional

categories labeled Other, and Not Temperament-&ktldihe expert judges were told to
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take their time in separating the cards into grocgsesponding to the nine categories.
The judges were told that a behavioral descripivatten on any one index card could be
indicative of more than one temperament dimensioansbiguous as to the underlying

dimension leading to the behavior. In such casesgekperts were instructed to copy the
number from the back of the relevant index cardaninew card and place the trait in
two temperament dimension piles; the same proaadd be used if a description fit into

more than two temperament dimension categoriethelfjudges thought the behavioral
descriptions did not fit into any of the seven temgment dimensions, the judges were
instructed to place the card in the category “Nemperament-Related” or “Other” and

provide an explanation for why they had selectésli¢hategory.

The results of this Expert Temperament CategagiZimsk were reassuringly
consistent across the expert judges. Average pag-agreement across judges was 89%,
with a maximum agreement between two judges of @B% a minimum agreement of
80%. Points of disagreement among judges includeat @imensions underlie the traits
Barking, Problem Solving, and Fearfulness. Typicalhe more detail present on the
index cards, the more agreement among judges. ¥ampme, judges were in less
agreement about how to categorize “Barking” thanhow to categorize “Barks and
sometimes growls when approached by a male strdnger

As noted above, the seven judges in Step 3 welibaaty to disagree with the
categorizations developed by the two judges in Qef\n inspection of the Step-3
judges’ categorizations showed that they did indgisdgree with a distinction made in
Step 2. In particular, the panel of seven dog dspsgaw less distinction between the
Reactivity/Excitability dimension and the Fearfudsedimension than between the other
dimensions, at least in the context of temperanesiing studies. Cards were quite
frequently categorized as falling into both the &edéty and Fearfulness categories. This
overlap of dimensions is consistent with reseancthé human domain, where Reactivity
and Fearfulness are components of the same Embtgiability dimension. Further
investigation of the dimensions of Reactivity arehfulness in dogs would need to be

conducted to make it clear whether the two are addedependent, or whether they
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might fall under an even broader super-ordinateguaty.

The steps of the sorting task were repeated wheradditional four studies were
added to the review, and 34 trait cards were sousdg the Expert Temperament
Categorizing task. However, a subset of only tlukethe original judges completed this
task. Again, however, the sorting results wereseasgly consistent. Of the 34 traits that
these five judges sorted, they disagreed on thingoa total of five times, and no new

issues were raised regarding the trait categdnegsaere provided.

Potential limitations of sorting method
Although these multi-stage procedures were desigmeeduce the impact of any

single judge and are consistent with standard rae&dytic procedures (Lipsey & Wilson,
1996; Rosenthal, 1991), and very similar procedteege been utilized in various other
meta-analyses related to personality in humans, (Bayrick & Mount, 1991; Bogg &
Roberts, 2004; Heller et al., 2004) it is importémtrecognize the limitations of this
method. One potential limitation is the possibilityat the results are influenced by
idiosyncratic experiences of the judges, such thatifferent group of judges might
produce different results. Another potential lirtida is that the labels generated in Step
2 could have biased the sorting task in Step J;ipally the choice of labels in Step 2
could have influenced the views or limited the op$ of the judges in Step 3. To
minimize these potential limitations, multiple sgiards were implemented. First, it was
made very clear to the judges in Step 3 that thegoay labels with which they were
provided were merely suggestions, so the Step-8emidould choose not to use these
labels if the labels were inadequate or inappréogridudges were also provided with
“None” (or “Not Temperament-Related”) and an “Otheategory for cards that did not
fit into the categories suggested in Step 2. Aftey judges had completed the sorting
task, | asked them to describe each of the tempmaradimension categories to make
certain that the judges were using the labels angil Reassuringly, 59 of the 63
descriptions given by these Step-3 judges were stlrapact matches to those Step-2

judges had used when they selected labels forategaories.
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Of course, there is a danger that the safeguardfdwmt be effective if the Step-
3 judges felt they could neither use the “Not Terapeent-Related” and “Other”
categories nor generate their own categories. Hewdhe results of the sorting task
showed the judges were willing to use these twcegmaies. An analysis of the
frequencies with which the Step-3 judges used Hreus categories in the sorting task
showed they used these two categories almost gseindy as they had used the other
seven categories.

This frequency of use suggested both that the pidg&Step 3 were comfortable
using the categories, and that they agreed withutthges in Step 2 that some of the traits
studied were simply not temperament traits (e.gdybsensitivity). In addition, as noted
above, four of the judges questioned the Step-ggsidseparation of Reactivity and
Fearfulness, suggesting the Step-3 judges werecapnstrained by the categories
generated by the Step-2 judges. These four judgmsmmended the two categories be
combined and relabeled as “Nervousness” or “Nerabifty.” This recommendation
demonstrates that the judges took the providedldad® suggestions and not as final
labels.

In addition, a number of safeguards were implenteratgainst the danger of
generating idiosyncratic categories. First, whelecmg judges for Step 2, | strove to
identify judges with different kinds of professidrexperience with dogs. Second, | had
these two judges complete their sorting task dgtirmlependently and, if discrepancies
arose, discuss them until consensus was reachexlimilied the impact of each judge on
the results and safeguarded against the categbeegsidges generated being unique to
this analysis. Third, when selecting the groupuafges to participate in Step 3, | again
strove to build a group with diverse professionglezience with dogs. Fourth, this group
of judges also completed the sorting task entiretiependently from one another. In
addition, both sets of judges were under no timestaints. Despite these safeguards, |
acknowledge that it is still possible that thessuhs might be unique to this group of
judges and | caution the reader to interpret théifigs with these caveats in mind.
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Results from the sorting task
Table 2.2 summarizes the results of my analyses.tlkie summary | have

combined the “Not Temperament Related” and “Othestegories. Thus, the eight
column headings show the eight categories idedtiite the analyses. | relabeled the
Openness category as Responsiveness to Trainiagotd confusion with Openness as
defined in the human-personality literature. As vghoin the table, Reactivity,
Fearfulness, Sociability, Responsiveness to Trginiand Aggression have been
examined more frequently than the other dimensions.

Traits related to the Reactivity dimension weradsd quite frequently, in 43 of
the studies in my review. High Reactivity was indexed duch behaviors as repeated
approach/avoidance of novel objects, raised haclkded increased activity in novel
situations. Low Reactivity was characterized byhsbehaviors as a relative lack of
change of behavior in new situations, and appro@ciiovel stimuli without backing
away. In the tests, Reactivity was assessed threugh procedures as presenting a novel
object or series of novel objects to a puppy anmbnaing its subsequent behavior
(Goddard & Beilharz, 1986). The labels and desorgptgiven to this dimension by
researchers included “excitability” (Goddard & Beitz, 1982/83; Hart et al., 1983; Hart
& Miller, 1985; Hart, 1995; Hsu & Serpell, 2003;dger & Baxter, 1996, 1997; Murphy,
1995; Serpell, 1983; Stephen et al., 2001; Steghdredger, 2003), “sound reaction”
(Coren, 1995), and “heart reactivity” (Royce, 1955)

Fearfulness was studied even more frequently, adddein 47 studies, and
frequently overlapped with Reactivity. One possildason for this is that dogs may
exhibit similar or indistinguishable behaviors aseault of differing emotional states. A
dog may exhibit signs of excitement, pacing or mngraround, approaching objects and
then avoiding them, barking, and so on making ffialilt to decipher behavioral
reactions due to Fearfulness versus Reactivityf(hin, 1999). According to the sorting
task, shaking and a tendency to avoid novel stimathout approaching them are
associated with high levels of Fearfulness. Inglesonality tests, Fearfulness was often
assessed by recording reactions to novel stimuditaations (Murphy, 1995, 1998). Low
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levels of Fearfulness were sometimes labeled agrége” (Wilsson & Sundgren, 1997,
1998; Reuterwall & Ryman, 1973), “confidence” (Gadil & Beilharz, 1985; Humphrey,
1934), and “self-confidence” (Ruefenacht et al020 Some labels given to Fearfulness
include “apprehension” (Cattell & Korth, 1973), ‘gldlirected fear or aggression” (Hsu
& Serpell, 2003; Serpell & Hsu, 2001), and “timydi{Hennessy et al., 2001; Ledger &
Baxter, 1996, 1997; Royce, 1955; Stephen et alQ12(tephen & Ledger, 2003;
Wabhligren & Lester, 2003).
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Table 2.2. Which traits have been studied in dégsview of past research

Traits
Responsiveness
Study Reactivity Fearfulness Activity Sociability to Training Submissiveness Aggression None/Other
Beaudet et Activity level Following Following Restraint Restraint
al. (1994) Social Attraction Dominance Dominance
Elevation Elevation
Dominance Dominance
Social Dominance Social Dominance
Bradshaw & Reactivity Immaturity Immaturity Housetrainability Aggressivity
Goodwin
(1998)
Campbell Following Following Restraint Restraint
(2972) Social Attraction Dominance Dominance
Elevation Elevation
Dominance Dominance
Social Dominance Social Dominance
Cattell etal. Calmness Timidity Exuberance Self-Sufficiency Aggressiveness Competence
(2973) Emotionality Apprehension Aloofness
Excitation
Cattell & Ell (Social El (Extraversion) All (Cooperation) Al (Un-named) EV (Timidity) AVI (Breed
Korth Reactivity) EVII EIV (IndependenceEVI (Calmness)  EIV (Independence) Aptitude)
(1973} Elll (Affective (Apprehension) EVII (Un-named)
Arousal) Elll (Affective
Arousal

Coren (1995) Sound Reaction

Stability
Reaction to Novel
Stimuli
Draper Reactivity-Surgency
(1995)

Social Attraction
(Approaching,
Following)

Willingness to
Work (Retrieval)

Reactivity-SurgencyTrainability-
Openness
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Social Dominance

(Restraint,
Forgiveness, Loss
of control)
Aggression- Agaression-

Touch Sensitivity
Response to Food
Incentive

Investigation

Nonagreeableness Nonagreeableness

[Dominance over

Ownei

[Dominance over

Ownei




Table 2.2. Continued

Traits
Responsiveness

Study Reactivity Fearfulness Activity Sociability to Training Submissiveness Aggression None/Other

Goddard & Fearfulness Fearfulness
Beilharz (Approach/Avoid)

(1986)

Goddard & Confidence Submissiveness  Aggression-
Beilharz Aggression- Aggression- Dominance
(1985) Dominance Dominance

(Hackles, Biting)

Goddard & Fearfulness Fearfulness
Beilharz
(1984a)

Goddard & PC3 (Fearful & PC1 (General PC2 (Activity on PC4 (Recall) PC7 (Repetitions of
Beilharz Excitable) Fearfulness) Walk) PC7 (Repetitions of Name During
(1984b) PC5 (Activity in Name During Recall)

Home, on Free Recall)
Run)

PC6 (Actiivty in
Home)

Goddard & Distraction Fearfulness Nervous AggressiorGeneral
Beilharz Sensitivity Fearfulness & High Aggression Performance
(1982/83) Fearfulness & High Activity Sensitivity (Body,

Activity Sound)

Goodloe & Barking 1 Fear/Avoidance of Fear/Avoidance of Play 1 Submission Aggression to Barking 1
Borchelt Barking 2 Strangers Strangers Compliance Compliance Family/Strangers/ Separation
(1998) Friendliness Mounting Other Unfamiliar Dogs  Vocalization

Affiliation Dogs Biting Play 2

Play 3

Destruction

Digging/Burying

Eating Sensitivity

Male-related
Behaviors

Mounting Other
Dogs

Mounting Objects
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Table 2.2. Continued
Traits
Responsiveness
Study Reactivity Fearfulness Activity Sociability to Training Submissiveness Aggression None/Other
Gosling & Disorganized/ Withdrawn Quiet Withdrawn Considerate Bold Kind/Unkind Artistic

Bonnenburg Organized Fretful Cold/Warm Cooperative Bashful Careless

(1998) Relaxed Nervous Extraverted Prompt Complex
Temperamental  Anxious Unkind/Kind Uncreative/Creative
Touchy Shy Deep
Moody Untalkative/ Inefficient/Efficient
[Rude] Talkative Harsh

Verbal Imaginative
Bashful Intelligent
Unintelligent
Unenvious/Jealous
Philosophical
Practical
[Rude]
Sloppy
Unsympathetic/
Sympathetic

Gosling et al. Neuroticism Extraversion Openness Agreeableness
(2003a)

Hart et al. Excitability Snapping at General Activity ~ Snapping at Obedience Training[Dominance over [Dominance over Destructiveness
(1983); Excessive Barking Children Children Playfulness Owner] Owner] Watchdog Barking
Hart & Affection Demand Housebreaking Ease Snapping at
Miller Children
(1985); Territorial Defense
Hart (1995) Aggressive to Dogs

Hart & Hart Reactivity Reactivity Reactivity Trainability [Dominance over [Dominance over Destructiveness
(1985) (Affection Playfulness Owner] Owner]

Demand) Aggression

Hennessy et Flight Locomotor Activity Sociability Solicitation

al. (2001) Wariness Timidity
Timidity
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Table 2.2. Continued

Traits
Responsiveness
Study Reactivity Fearfulness Activity Sociability to Training Submissiveness Aggression None/Other
Hsu & Excitability Stranger-directed Attachment or Trainability Stranger-directed Separation-related
Serpell Fear Attention-seeking Aggression Behavior
(2003) Dog-directed Fear Behavior Dog-directed Fear Chasing
or Aggression or Aggression Pain Sensitivity
Non-social Fear Chasing
Owner-directed
Aggression
Humphrey  Energy Confidence Energy Confidence Nose Ability Self-right Sharpness Sensitivity (body,
(1934) (Approaching to Intelligence Fighting (own kind) ear)
make friends) Willingness Intelligence
Willingness
James (1951) Dominance over Which pups’
Other Pups company each
Guarding Food prefers
Area
Keeler Nervous Agile
(2947) Courageous Tame
Ledger Aggression
(2003)
Ledger & Excitability Timidity Obedience Aggression Segtion-related
Baxter Problems
(1996, 1997)
Lester (1983) Lethargic Timid Lethargic Friendly Easy to Train Aggressive Curious
[Emotional] Active Obedient [Emotional]
‘Lindberg et Excitement Excitement [Independence] Willing ttrieve  [Independence]

al. (2004)

Mahut [Fearfulness]

(1958)

[Fearfulness]

[Fearfulness]
(coming if called
by mask-wearer)

Interest in Stimuli
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Table 2.2. Continued

Traits
Responsiveness

Study Reactivity Fearfulness Activity Sociability to Training Submissiveness Aggression None/Other

Murphy Low Concentration Anxiety Low Concentration Pure Aggression Low Body
(1998, 1995)Dog Distraction Suspicion Dog Distraction Nervous Aggression Sensitivity

Excitability Nervousness Low Willingness Dog Aggression  Immaturity

Netto & Aggression Aggression
Planta
(1997)

Podberscek Aggression
& Serpell
(1996)

Reuterwall ~ Adaptivenessto  Ability to Meet with Affability Disposition for Self-Disposition for
& Ryman Different Sudden, Strong Disposition for Defense Fighting in a
(21973) Situations & Auditory Fighting in a Disposition for Playful Manner

Environments Disturbances Playful Manner Handler Defense Disposition for

Ability to Meet with Forgetting
Sudden, Strong Unpleasant
Auditory Incidents
Disturbances

Roll & Aggression
Unshelm
(1997)
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Table 2.2. Continued

Traits
Responsiveness
Study Reactivity Fearfulness Activity Sociability to Training Submissiveness Aggression None/Other
‘Rooney & [Motivation to Boldness [Motivation to Friendliness to Obedience to Motivation to Level of AggressionAgility
Bradshaw  Chase an Object] Reaction to Sudden Chase an Object] People Human Command Retain Possession towards Other Tendency to Hunt
(2004) Reaction to Sudden Loud Noises Playfulness Independence Tendency to be of an Object Dogs by Smell Alone
Loud Noises Ease of Adaptation Willingness to Distracted when Independence Level of AggressionStamina
Ease of Adaptation to Kennel Bring and Object Searching towards Humans [Interest in Toys or
to Kennel Environment back to a Person Ability to Learn Objects]
Environment Fear of Specific [Ease of from Being Acuity of Sense of
[Interest in Toys or Things Adaptation Rewarded Smell
Objects] [Ease of Adaptation to New Handler] Willingness to Health
Excitability to New Handler] Bring and Object Size
Body Sensitivity back to a Person Travel Ability
[Ease of Adaptation Motivation to
to New Handler] Obtain Food
Consistency of Intelligence
Behaviour from Incentive to Find an
Day to Day Object which is
Out of Sight
Ruefenacht [Reaction to [Reaction to Temperament Sharpness Fighting Drive
et al. (2002) gunfire] gunfire] Defense Drive (tolerating stick
Hardness Self-confidence Fighting Drive beats)
Nerve Stability
Serpell Excitability Nervousness Friendlinessto  Obedience on Territorial Barking Attitude on Walks
(1983) Reaction to Owner's Strangers Walks Protectiveness Attitude about Food
Homecoming Friendliness to Obedience at Home Possessiveness  Intelligence/
Other Dogs Attentiveness Aptitude
Loyalty/Affection Reaction to
Sensitivity to Separation
Owner's Moods Sense of Humor
Expressiveness Attachment (1
Attachment (1 person)
person)
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Table 2.2. Continued

Traits
Responsiveness
Study Reactivity Fearfulness Activity Sociability to Training Submissiveness Aggression None/Other
Serpell & [Chasing] Dog-directed Energy Level Stranger-directed Trainability Stranger-directed Attachment (1

Hsu (2001)

Slabbert &  Startle test
Odendaal Gunshot test

Fear/Aggression
Non-social Fear
Stranger-directed

Fear/Aggression

Startle test
Gunshot test

(1999)

Stephen &  Excitability
Ledger
(2003),
Stephen et
al. (2001)

Svartberg Boldness/Shyness

Timidity

Boldness/Shyness

(2002)

Svartberg & Curiosity/
Forkman Fearlessness
(2002), Chase-proneness
Saetre et al.

(2004),
Svartberg
et al. (2005)

Svartberg Boldness/Shyness

Curiosity/
Fearlessness

Boldness/Shyness “[Distance

(2005) Curiosity/
Fearlessness
Chase-proneness
‘[Distance
Playfulness]

van der Borg
etal. (1991)

Curiosity/ Playfulness]
Fearlessness

Fear
Fear-induced
Aggression

Fear/Aggression
Attachment (1
person)

[Retrieval test] [Retrieval test]

Obstacle test

Playfulness Obedience

Boldness/Shyness

Boldness/Shyness
Sociability

Playfulness

Disobedience
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Fear/Aggression  person)
Owner-directed

Aggression

Dog-directed
Fear/Aggression

[Chasing]

Aggression test [Retrieval test]

Aggséon

Boldness/Shyness

Aggressiveness  Playfulness
Chase-proneness

Aggressiveness  Boldness/Shyness

Chase-proneness “[Distance
Playfulness]
Playfulness

Aggression Disobedience (due
to lack of training)
Separation Anxiety

Misc. Behavior



Table 2.2. Continued

Traits
Responsiveness
Study Reactivity Fearfulness Activity Sociability to Training Submissiveness Aggression None/Other
Wabhlgren & Factor IV (Timid, Factor | (High Factor Il (Curious, Factor | (High
Lester Emotional) Sociability & Active, Sociability &
(2003) Friendliness; Low Independent) Friendliness; Low
Aggression & Factor Il Aggression &
Bad-temperedness)(Obedient, Clever, Bad-temperedness)
Protective)
Weiss & Attention/ Fear/Submission Attention/ Fear/Submission
Greenberg Distraction Distraction Dominance
(1997) Excitement
Wilsson &  Nerve Stability Courage [Temperament] Affability Cooperativeness Sharpness
Sundgren Hardness [Temperament] Defense Drive
(1997) Prey Drive Prey Drive
Wilsson &  Nerve Stability Courage [Temperament]  Affability Cooperativeness Sharpness
Sundgren Hardness Energy Level [Temperament] Defense Drive
(1998) Prey Drive Prey Drive

Note. All dimension labels are those used by thbhas. The study authors' definitions of temperanhane been used, so |
have not excluded items that would not normallgbesidered temperament constructs (i.e., spe@f@biors). Those traits

that fell into more than one category are undedlindist in square brackets those traits thatraitlelicit 100% agreement

among the expert judges in terms of category meshierl provide in standard brackets, where appatgrmore information

about traits.

®The authors listed and described, but did not adwalyel, the factors derived from their analyses.

PPC indicates Principle Component.
“These articles were not included in the originatisg task; the behavioral descriptors were sobied subset of the original

judges and is not included in calculation of intexge reliability.

This article contains a subset of traits that vieckided, with the same descriptions, in the atgharevious work, and so the

previous trait category assignments were usediréite were not resorted.
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Sociability was studied quite frequently, in 35 d&s. The traits categorized
under this dimension were also sometimes categbtinder Responsiveness to Training,
perhaps because interest in people is central ttalBbty and to interest in training.
Sociability was indexed by such behaviors as itmitgafriendly interactions with people
and other dogs. In personality tests, Sociabiligswprimarily assessed by setting up a
meeting between the dog and an unfamiliar persamfhrey, 1934) or dog (Goddard &
Beilharz, 1986). Sociability was given a variety different labels by researchers,
including “extraversion” (Gosling et al., 2003agffection demand” (Hart, 1985), and
“affability” (Reuterwall & Ryman, 1973).

Responsiveness to Training was studied in 36 ofattieles reviewed, and was
indexed by such behaviors as working with peoparring quickly in new situations,
playfulness, and overall reaction to the environm&his dimension seems very closely
related to the dog’s tendency to stay focused angaged in a given activity, and thus
may be more suitably termed “Distractibility” or dEus.” The trait was assessed through
such procedures as giving puppies puzzles to s@Batell & Korth, 1973) and
“willingness” to work with a person (e.g., GoddadBeilharz, 1982/83). Tests for this
trait vary from specific to broad. For example,ayspecific test was the retrieval test,
said to be a test of how willing a puppy is to céynpith a human in going to get an
object and then returning with it (Slabbert & Odaald 1999). In contrast, a broad
method of assessing Responsiveness to Trainingleldlitemperament,” examined the
dogs’ reactions over a variety of situations, lagkfor whether the dog exhibited varying
reactions and interest in its environment (Ruefehat al., 2002). Low Responsiveness
to Training was a lack of cooperation or respons®gs to training, or a lack of interest in
the situation, while high Responsiveness to Trgnivas the reverse. Labels used to
define Responsiveness to Training included “probsatving” (Cattell & Korth, 1973),
“willingness to work” (Coren, 1995), and “coopeva&ti (Gosling & Bonnenburg, 1998).

Aggression was studied in 33 of the articles ree@wlt was indexed by
behaviors such as biting, growling, and snappirngeaple or other dogs. These behaviors

could also be caused by fear and may be performesli-defense. In such cases, the
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trait is also related to Fearfulness, but reflectpecific aggressive response to a fearful
stimulus. The more dramatic testing procedures ts@sdsess Aggression included such
activities as having strangers approach and aw#tler the dog or the dog’s handler
(Reuterwall & Ryman, 1973; Ruefenacht et al., 2009jgressive behavior was also
sometimes divided into subcategories, or typesgirassion, usually on the basis of the
cause of the Aggression. For example, Aggressiors @iided into categories
representing Aggression in the service of dominai@@eddard & Beilharz, 1985) and
Aggression as a result of nervousness (Goddard ghdde, 1982/83). Other studies
divided types of Aggression by targets, such anger directed fear/aggression, owner-
directed aggression, dog-directed fear/aggresSemp€ll & Hsu, 2001). Also, in studies
looking for dogs that can work as police dogs ay\apecific subset of Aggression is
tested; it was called "sharpness,” and definedchaswillingness to bite a human being
(Humphrey, 1934; Ruefenacht et al., 2002; WilssoBuadgren, 1997, 1998).

There is some debate about whether the Dominart@saopposite, Submission,
should be considered a trait or a social outcomasl{@g & John, 1999). Nonetheless,
behaviors reflecting this dimension were presentlB of the articles reviewed.
Dominance was reflected in such behaviors as m&jusi move out of a person’s path, or
“self-right” (Humphrey, 1934). Dominance and Subsios with other dogs was assessed
in James’ (1951) study of the development of h@raiin puppies, in which Dominance
was judged by observing which dogs bullied othansl which guarded the food area and
ate first, and Submission was judged by puppiesngedut of a bully’s way. Submission
was also reflected by such behaviors as urinatiponugreeting people (Wilsson &
Sundgren, 1998). However, clear behavioral detingi are not provided for all
conceptualizations of dominance; | was unablend filear and specific descriptions of
the behaviors meant to characterize a type of Danue called “dominance over owner”
(e.g., Draper, 1995).

Activity was discussed in 16 studies. Activity haften been assessed by placing
a puppy or dog in an empty arena with gridlinedhlenfloor and seeing how many times

the puppy or dog crosses the lines (see WilssonuBd§ren’s arena test, 1998). The
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studies offered various labels including "activifCattell & Korth, 1973; Goddard &
Beilharz, 1984b; Reuterwall & Ryman, 1973), "geheaivity" (Hart & Miller, 1985),
or "locomotor activity" (Hennessy et al., 2001). tikity level significantly drops
between six and twelve months of age (Serpell &,H$101). Goddard and Beilharz
(1984b) found that puppy general activity levehigieak predictor of adult activity level
due to a decrease in activity as age increasey: dlse found that activity level “is of
relatively little importance compared to traits wini control activity in specific
situations” (Goddard & Beilharz, 1984b, p. 275).wéwer, Activity has been identified
as a potentially useful, though weak, predictoradtilt Dominance/Submission when
paired with another test of puppy behavior (Beaueletl., 1994). This is because
Activity seems to moderate the predictive valuethed other traits. Therefore, even if
activity level does not directly predict adult oomees, it may still be useful to assess
activity as a potential moderator variable.

The categories of “Other” and “Not Temperamenkakel” are represented in
Table 2.2 as the final column, “None/Other.” Thigtegory was used for variables
examined by 26 different articles, and | have ds&ach individual variable. The two
groups were condensed to one because experts didembify an additional personality
dimension, but rather classified the behavior asghassociated with factors that are not
based on personality. For example, “disobediengah (der Borg et al., 1991) initially
appeared as if it fit under Responsiveness to girhowever, in this example, the
disobedience was due to a lack of training; théteshdogs assessed in this study may not
have ever been trained to know the commands theg asked to perform during testing
so | cannot attribute their lack of obedience tirtipersonalities. Sometimes the authors
of an article labeled a behavior variable in a et made it appear to be personality- or
temperament-related, such as “dominance tests”u@saet al., 1994), but the judges
(who were blind to the label provided) agreed that tests were not actually assessing
Dominance/Submission. Other examples of variabteshis category include “touch
sensitivity” (Coren, 1995) and “hearing sensitiVi{Goddard & Beilharz, 1982/83).

The fact that the enormous number of terms in §&02 can be classified into
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seven categories of personality underscores thel iee a standard language for
describing personality traits and dimensions insddfhen each author creates a new set
of words with which to discuss the same personaigtiys, it not only makes comparisons
across studies difficult, but is also a processecfeating the wheel. | propose that the
seven categories derived from my review of thedii@re represent a sensible starting

point for the development of such a lexicon of oarpersonality descriptors.

ARE ASSESSMENTS OFDOG PERSONALITY RELIABLE ?
If personality tests are to be of any value, theystibe shown to be both reliable

and valid. Reliability is a prerequisite for vatigi and so the evidence for reliability is
presented first.

The first thing to conclude about reliability isathwith the few exceptions | will
discuss in more detail, researchers have rarelgrieg reliability of any kind. Those
studies that have examined reliability have don&@m a variety of perspectives, using
different statistical indices, assessing differgmes of reliability, and computing these
reliabilities differently. | culled all measures i@liability from the studies in this review.
Unfortunately, most studies that addressed reitgbdid so without references to
numerical indices. For example, Lester (1983) desdr interjudge reliability as
“acceptable” on all but three traits assessed,dmitnot specify the standard by which
“acceptable” was evaluated. Slabbert and Odend£89) discussed reliability in the
context of attempts to improve reliability by usitiginers (vs. dog owners) as raters but
they did not provide any numerical indices of reilidy. Weiss and Greenberg (1997)
had raters train together, prior to personalityings in order to ensure what they termed
“high” inter-rater reliability but again, no numeai reliability standard was reported.
None of these studies could be included in the tpaéine review because they did not
report reliability numerically.

In addition, | had to exclude from my analyses Esidhat reported incomplete,
incomparable or uniqgue measures of reliability. Eeample, although Murphy’s (1995)

study aimed to explicitly address the consistenay which guide dogs’ personalities
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could be rated by trained judges, the article did provide a quantitative index of

reliability and | could not compute reliability bemese the data set provided was
incomplete. The data provided were a small subls#teowhole sample. Although these
data were described as representative, they cedstdtonly a handful of ratings so |

considered them incomplete and did not computdiabriety coefficient.

| also had to exclude some studies that reportecelations between tests and
retests in a way that did not address the testsbikty. For example, Goddard and
Beilharz (1986) reported some, but not all, cotrefes between scores at the various
ages at which they assessed guide-dog puppiesngnéke point that the correlations
increased as the dogs aged. The purpose of GodddrBeilharz’s studies (1986, 1984a,
1984b) was to evaluate this change and to deterhomeold a puppy must be for the
puppy’'s Fearfulness level to predict its adult Fdaess. Because these tests sought to
index change in the subjects, not repeatabilitiheftest, the scores were not appropriate
for my analyses. In addition, reliability could nm¢ computed in the studies that simply
obtained frequency estimates of certain behaviesg,(Podberscek & Serpell, 1996) or
obtained ratings from a single judge (e.g., Goodld&orchelt, 1998).

The remaining reliability coefficients that | wabl@ to uncover or compute are
reported in Tables 2.3 and 2.4. The tables arededviby type of analysis; Table 2.3
shows the inter-observer (or inter-rater) agreenaenttest-retest reliability correlations,
and Table 2.4hows internal consistency (associated with faat@lyses) as indexed by
Cronbach’s alpha.

Table 2.3 is divided into two types of reliabilitinter-observer agreement and
test-retest reliability. The studies using intesetver agreement used the traditional
method of analysis in which each variable is aredyacross subjects (instead of
computing reliability within subjects). The corrétas suggest that interjudge agreement
varies greatly across studies and traits. Althostgbng agreement is possible, it is by no
means guaranteed; the sample-weighted mean agreeowelation was .60, but the
agreement correlations ranged from .00 to .86.ullysby Goodloe and Borchelt (1998)

was excluded from the table because the data amontplete or precise enough to allow
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me to integrate them into the quantitative analybiesvever, their data also support the
idea that dog personality can be assessed reli&bhety-six percent of their inter-
observer correlations were above .60, and of tf&® were above .80; their lowest
correlations were on four items, reported only essIthan .50. Goodloe and Borchelt
(1998) emphasized the point that dogs may intexéttt raters differently, which would
diminish the apparent reliability, as the dogs rbahave consistently with each person,
but differently across people. Clearly, given thatability is a fundamental standard of
all measurement studies, future research is basged on this possibility and others. In
general, whenever appropriate data are availaddiaepility indices should be reported, as
is standard practice in research on human persgnali

Three studies appear in the test-retest reliabdayegory, listed in the lower
section of Table 2.3, examining the correlatiorwlaein scores when dogs were tested
two or, in the case of Svartberg et al. (2005)e¢htimes. One of these studies, by
Goddard and Beilharz (1986), reveals Activity leigeteliable from test to test, but that
this reliability decreases as puppies age. Therahaly, by Netto and Planta (1997),
shows a strong mean correlation, but also includethy insignificant correlations.
Closer examination reveals that many of the Kappefficients reported are zero,
indicating no reliability. However, this is pariilan artifact of the testing situation
because the subtests were not intended to eligjresgion, so it makes little sense to
assess the reliability with which they elicited egggion. Of the subtests in this study
which were intended to elicit aggression, the ldvw&sgppa coefficient is -.03 for reaction
to an artificial hand taking away food, and reattio a stranger being mildly threatening
when meeting the dog’s handler. However, Netto &ldnta’'s study should be
commended for fully reporting their reliability @at when interpreted against an
understanding of the testing situations, theselata are very valuable.

The third study (Svartberg et al., 2005), repontenBach’s alpha values greater
than .80 for four traits (Playfulness: .87, Chasaapness: .84; Curiosity/Fearfulness: .80,
Sociability: .89); a lower, but still relatively gt alpha when compared with other values

in Table 2.3, of .67 for Aggression; and an alpha/& associated with the broader trait
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of Boldness. In addition to these analyses of sdescy of ratings across three tests,
Svartberg et al. (2005) examined the consistencthefdogs’ scores relative to each
other, or rank-order consistency. The rank-ordersistency data are not presented in
depth here because they are as readily comparatbi@tier examinations of reliability,
however, the researchers found evidence for camggtof rank order, with Spearman
rank order correlation analyses of trait scoregiranfrom .57 (Sociability from test 1 to
test 3, test 2 to test 3) to .90 (the broad, compasit of Boldness from test 2 to test 3).
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Table 2.3. How reliable are personality measuredngE?: Inter-observer agreement and test-retesbitiey

Inter-observer agreement

Maximum Minimum
Assessment Sample No. of Retest
Study Method? Mean cor.” SES cor_Item Label cor_lItem Label Size Indicabrs Interval
Inter-observer agreement computed for each varediess subjects
Gosling et al. (2003a) Combination .62 12 .76 &wrsion .55 Agreeableness 78 914
.55 Openness

Goddard & Beilharz Observational .47 41 .70 Nebrmss .00 Willingness 9 14

(1982/83)
Stephen et al. (2001)  Combination .75 .30 .86 Asgjveness .49 Excitability 13-14 975

(also Stephen & Ledger,

2003

Unweighted Mean .56 .78 .37

Sample-weighted Mean .60 e .50

Test-Retest Reliability

Goddard & Beilharz Combination .39 .10 .52 Activity .21 Activity 102 1 variable

(1986) 7 and 9 weeks 5 and 9 weeks
Netto & Planta Test Battery .77 17 .79 unfamifemale = many non-significant 37 43 6 months

(1997) dominant dog in (effect sizes meported)

areab
Svartberg et al. (2005) Test Battery
(consistency across 3 test points) .83 .16 Faayfulness .67 Aggressivity 40 33ontestl; tieest2: 30 days
81 32ontest2,3 test 2-test 3: 35 days
(rank-order consistency; .72 .16 .57 Sociapilit .90 Boldness 40 33ontestl test 1-te802ays
3 test points) 5 test2t03,1t03 test2to 3 32ontest2,3 test2-test 3: 35 days
Unweighted Mean T1(7 72 .68
Sample-weighted Mean 63 (.63 67 55
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Note.

4The categories used here refer to the types ofsismmt method identified earlier and summarizethinie 2.1.

PMean correlations are computed using Fisher'sz-tiansformation.

“The standard errors reported are for the standatdizores and are computed by SH/sqrt[n-3].

4Gosling et al. (2003a) used scales, not individteahs, as indicators.

®The weighted mean of the minimum correlation faeirobserver agreement are calculated using ordyobthe two scores
from Gosling et al. (2003a).

"Stephen & Ledger (2001) used Spearman’s rankaedtthus reported correlations as rho.

9 This study included a 75-item questionnaire, whigs analyzed to reveal five temperament dimensions.

" These means include the broad trait of Boldnebiis a composite of the 5 traits examined instively.
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Table 2.4 summarizes all the internal-consisterstynates reported in the studies
reviewed. Internal-consistency measures estimaedégree to which items on a scale
assess the same construct. In human personalégrots they are often used following
factor analyses to determine the internal coheraricthe derived factors. Of the 18
studies in the current review to focus on factoalgsis, only four reported internal
consistency. Three of these studies (Hsu & Ser@03; Serpell & Hsu, 2001,
Svartberg, 2005) gathered data using various farhtse C-BARQ (see Hsu & Serpell,
2003), a questionnaire that uses a 5-point frequencating (Likert) scales. The fourth
study that reported internal consistency (Seksal.et1999) used a 100-point scale. One
additional study that did not focus on factor asayalso reported internal consistency
(Gosling et al., 2003a) and is included in Tabke 2.

Internal consistency varied greatly across stuaiwkfactors, ranging from .42 for
“Handling,” to .93 for “Stranger-directed Aggressio Although high consistency is
possible, it is by no means guaranteed. Nonethelkasinternal consistency measures
had an unweighted mean of .76, and sample-weightsth of .64, both well within the
limits acceptable in most human personality rede@fohn & Benet-Martinez, 2000).
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Table 2.4. How reliable are personality measuredngE?: Internal consistency

Internal Consistency of Factors

MEAN Maximum Minimum
Sample Tdlamber of
Study a a Item Label o Item Label Size Items in Stédy
Gosling, Kwan, & John (2003)
owner judgment (own dog) .83 .89 Neuroticism .77 Extraversion 78 43
peer judgments of dog .82 .86 Neuroticism .75 Openness 78 43
Hsu & Serpell (2003) .81 .93 Stranger-directed .67 Pain Sensitivity 2,054 132
Aggression
Serpell & Hsu (2001) .65 .84 Stranger-directed .53 Attachment 1,067 38
Fear/Aggression
Seksel et al. (1999) .56 .73 Novel Stimuli .42 Handling 60 21
Svartberg (2005)
behavioral test .78 .87 Distance-playfulness .56 Aggressiveness 697 33
owner judgment (own dog) .76 .85 Stranger-direatéstest .60 Pain Sensitivity 697 122
Unweighted Mean .76 .86 .62
Sample-Weighted Mean .64 71 .55

Note. All Cronbach’s alphas are as reported byatitbors, not standardized.

2All of the studies except Gosling, Kwan, and Ja2®0@) and Svartberg (2005) reported dropping itEnsarious reasons.
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Summary of reliability findings
As a whole, the review of reported reliability ci@énts is both encouraging and

disappointing. The findings are encouraging bec#lusg show it is possible to measure
dog personality reliably using a variety of assemsmmethods. The findings are
disappointing because they show that very few legicreport reliability scores.

Fortunately, there is an easy remedy—future rekearshould compute and report the

reliability of their measures.

ARE ASSESSMENTS OFDOG PERSONALITY VALID ?
Once the reliability of a test has been establishieel next step is to evaluate its

construct validity. Validity is an index of how weln instrument is measuring what it is
designed to measure. The construct-validation poaevolves determining how well a
measure assesses a construct (e.g., Fearfulndbs} asnstruct has been conceptualized.
A full conceptualization of a construct involvesesgying the things to which the
construct should be related and also the thingghioh the construct should be unrelated
(Cronbach & Meehl, 1955). These two components karewn as convergent and
discriminant validity. Convergent validity is supped when a measure correlates with
other measures to which it should be related. Dsoant validity is supported when a
measure is empirically unrelated to other meastihes are theoretically unrelated
(Campbell and Fiske, 1959). Thus, for example,dbestruct validity of a measure of
Fearfulness would be supported by strong correlatwith other measures of Fearfulness
(i.e., convergent validity) and weak correlationghwneasures of theoretically unrelated
traits, such as Sociability (i.e., discriminantigay; Devellis, 2003). To evaluate the
validity of the tests in this review, | culled g@btentially relevant validity data from the
articles.

Obtaining and categorizing the validity coefficients
My goal was to summarize the validity findings feach the seven broad

personality dimensions identified above (Reactiviggarfulness, Activity, Sociability,
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Responsiveness to Training, Submissiveness, ande8gjgn). Given these meta-analytic
goals, | had to exclude from my analyses validityices that were unique or could not be
compared with other indices. For example, altho&ghpell and Hsu (2001; Hsu &
Serpell, 2003) addressed validity directly theyorenly the significance levels of the
Mann-Whitney U-statistics, not effect sizes, sarthesults could not be combined with
the eleven other studies reporting validity, alivdfich report effect sizes.

Most studies did not explicitly conceptualize thigmdings in terms of convergent
and discriminant validity and even those that dissess convergent validity or
discriminant validity typically did not employ theserms. Therefore, after identifying all
the potentially relevant validity coefficients, évised a procedure for dividing them into
three categories: convergent correlations, disoami correlations, and indeterminate
correlations. In studies where clear predictionseweade (e.g., Svartberg, 2005), | could
easily classify the correlations. Specifically, wda trait was predicted to correlate with
a behavior, the resulting correlation was considleé® evidence for convergent validity,
and where a trait was predicted not to correlaté wibehavior, the resulting correlation
was considered evidence for discriminant validity.

However, when studies examined relationships betvwassessment scores and
future behavior or future assessments but did nakempredictions about these
relationships, | needed a systematic procedureagsigning the correlations to the
convergent, discriminant, or indeterminate categgorirhus, for each of these studies, |
extracted descriptions of (1) the predictor vaesb{the trait or behavior assessed and
how it was assessed), and (2) the validity crit@ha future behavior or later assessment
results). Two expert judges who were blind to thiual findings of these studies made
judgments about whether the predictor-criteriorrgpahould theoretically be related or
unrelated. The two judges first made their judgrmemidependently, then compared their
judgments and discussed points of disagreement conisensus was reached. Those
correlations associated with predictor-criteriontchas were assigned to the convergent-
validity category and those correlations associatéd predictor-criterion mismatches

were assigned to the discriminant-validity categdigr example, the predictor-criterion
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pair in which adult dogs’ wariness was a predictidiater problem behavior (Hennessy et
al., 2001) was assigned to the convergent-validitiegory, and the predictor-criterion
pair in which the number of objects a puppy ingtd in a given period of time was a
predictor of the adult dog’s ability to cooperaMilsson & Sundgren, 1998) was
assigned to the discriminant-validity category.dotirse, it should be noted that despite
my best efforts to be comprehensive and systenthtcyalidity coefficients | report are
inevitably influenced by my procedures for selegticoefficients and these findings

should be evaluated in this light.

Convergent validity
Table 2.5 summarizes the available evidence fanvement validity. The

convergent validity coefficients are organized ierms of the seven personality
dimensions plus two additional broader dimensioRsolflem Behavior and Broader
Evaluations of Temperament), which are listed ia fiist column of the table. The
second column lists the relevant citation. Thedtlwolumn lists the trait evaluated, as it
was labeled by the original authors. The fourthuooi lists the criterion against which
the trait was evaluated. The fifth column brieflymemarizes the procedures by which the
criterion data were obtained. The sixth column mles the validity coefficient as
Pearson correlations or Spearman’s rho. The fiokinen lists the sample size on which
the validity coefficient was based.

Thus, the table shows, for example, that LedgerBander (1996) examined the
validity of Excitability ratings of 40 dogs made llgeir owners after adoption. The
criterion by which the Excitability ratings wereadwated was behavior in response to an
unfamiliar tester entering the dog’s kennel. Thahsicolumn shows that the owners’
Excitability ratings correlated .64 with the dodgehaviors when a stranger entered the
kennel.

The summary statistics presented in Table 2.5 d&clboth unweighted and a
sample-weighted means. Both estimates are inclb@éeduse the sample sizes varied

substantially across studies. For example, studipsrting convergent-validity data on
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Reactivity had sample sizes ranging from nine (Weis Greenberg, 1997) to 630
(Wilsson & Sundgren, 1998). The study of nine dogsorted a Reactivity convergent
validity estimate of .36, whereas the study of @8@s reported Reactivity convergent-
validity estimates of .01 and .05. The mean validibefficient for Reactivity is .28 if
averaged across all studies, but .16 if weightethbynumber of dogs in each study. Both
estimates are potentially interesting, with thetfiestimate giving equal weight to each
study and the second estimate giving equal weahbtth individual dog tested.

Overall, the evidence for convergent validity imgenably promising, with the
various estimates averaging about .51 across the dimensions examined here.
However, the findings do show some variability asrthe dimensions. The dimensions
with the fewest studies will tend to provide thadestable estimates so it is not surprising
that highest and lowest validity estimates are @ased with the dimensions with very
studies. In particular, the strongest convergefitiga coefficients (unweighted mean =
.88, sample-weighted mean = .88) are associateu twé Submissiveness dimension.
However, with rather divergent evidence from omlp tstudies, the confidence intervals
around this mean are enormous, ranging from 0O tbhérefore, | do not feel confident
providing a validity estimate for this dimensione@rly, more research is needed before
estimates can be made about the validity of Suliweisess assessments.

The lowest validity coefficients (unweighted meanls; sample-weighted mean
= .21) are associated with the Activity dimensibtowever, only a few studies report
convergent validity coefficients associated withstldimension, for a total of six
coefficients, again suggesting the need for furtesearch.
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Table 2.5. Convergent validity: How well do dog smmrality tests predict future behavior or scoresther assessments?

Criterion Measure

Dimension Validity Number of
Study Trait Criterion behavior Basis for Scoring Coefficient Subjects
Reactivity
Goddard & Excitability score Composite of seooa sit, activity Repetitions dog needs to “sit’'admmand; .22 162
Beilharz (1986) (rated by trainers) tests number of movement
Ledger & Baxter  Excitability Un-named Unspeeifibehavioral response to .64 40
(1996% (rated by owners after adoption) an unfamiliar tester in kennel;
Stephen & Behavior problems towards strangersExcitability towards tester Behavior when tegferets/meets the dog .32 40
Ledger (2003) (rated by owners after adoption) Unspecified behavioral response to .66 40
grooming

Svartberg (2005) Chase-proneness “Chasing” smorpiestionnaire “Chasing” factor on modified CB@ .05 697

(behavior test rated by observers)
Svartberg (2005)  Curiosity/Fearlessness “Norasdear” score on questionnaire “Nonsocial feactém on modified C-BARQ .26 697

(behavior test rated by observers)
Svartberg (2005) Distance-playfulness “Humardted play interest” score on “Human-directed fgrest” factor on .29 697

(behavior test rated by observers) questoe modified C-BARQ

“Stranger-directed fear” score on “Stranger-dieddiear” factor on modified .19 697
questionnaire C-BARQ
“Stranger-directed interest” score on “Bger-directed interest” factor on .16 697
questionnaire modified C-BARQ
Weiss & Excitement Excitement-related behaviors Scoring method not specified, but behaviors .36 9
Greenberg (1997) (rated by 3 observers) included steady high level of jumping,
pawing, barking, etc.

Wilsson & Prey Drivé Fetching Time until puppy picks up tossed ball 1.0 630
Sundgren (1998) (rated by trainers) Retrieving Willingness eebwith set criteria .05 630
Unweighted Mean .28
Sample-weighted Mean .16
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Table 2.5. Continued

Criterion Measure

Dimension Validity Number of
Study Trait Criterion behavior Basis for Scoring Coefficient Subjects
Eearfulness
Goddard & General Fearfulness Composite ofdearvalk, Reactions Fear on walk — see GoddarcghBrz .57 102
Beilharz (1986) (rated by trainers) to specific stimuli atfelfent ages (1984a) other tests include reation
surfboard at 10 weeks, activity level during
handling at 9 weeks, etc
Goddard & General Nervousness (rated by trainergar n walk (3 months) Ratings by trainers baged combination .24 102
Beilharz (1984a) General Nervousness (ratedaiyers) Fear on walk (4 months) of reactiongatidous stimuli, including .35 102
General Nervousness (rated by trainers) Fear dn(@anonths) clap noise, toy horse, gun shatypa 42 102
General Nervousness (rated by trainers) Fear ¢ (@2 months) whistle, rapid head movement,pessition, .58 102
General Nervousness (rated by trainers) Fear dn(day 3 of final evaluation)  stranger enterimmuse .59 102
General Nervousness (rated by trainers) Fear ¢(day 4 of final evaluation) .64 102
Gosling et al. Extraversion Extraversion-retabehavior Observer rating based on a variefigloftest .32 78
(2003a) (rated by owner) behaviors, dugreetings, etc.
Hennessy et al. Part of overall problem index Hilig Number of movements to escape; .02k34 23/18
(2001; puppied)"  (rated by owners after adoption) time in door well, jumps
Hennessy et al. Part of overall problem index lighke Number of attempts to escape, A71.74 ho/7
(2001; adultsy' (rated by owners after adoption) time spent in door well, jumps
Hennessy et al. Part of overall problem index imidit Time spent in door well 3§11 23/18
(2001; puppied)"  (rated by owners after adoption)
Hennessy et al. Part of overall problem index imidit Time spent in door well .03/.37 16/7
(2001; adultsy' (rated by owners after adoption)
Hennessy et al. Part of overall problem index aress Latency to contact toy car, horn 3% 23/18
(2001; puppied)"  (rated by owners after adoption)
Ledger & Baxter  Timidity Un-named Unspecifieehlavioral response to .68 40
(1996% (rated by owners after adoption) being walkedeash;
Unspecified behavioral response to .79 40
being approached by a person with
a “titbit”
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Table 2.5. Continued

Criterion Measure

Dimension Validity Number of

Study Trait Criterion behavior Basis for Scoring Coefficient Subjects
Fearfulness continued...

Stephen & Fearfulness Tester observations throug test

Ledger (2003) (rated by owners after adoption)
Svartberg (2005)  Curiosity/Fearlessness

(behavior test rated by observers)

Unweighted Mean
Sample-Weighted Mean

“Noraddear” score on questionnaire “Nonsocial feactéa on modified C-BARQ

reported as “not correlated

.26 697
44
42
Activity
Beaudet et al. Activity Level Locomotor activity Number of line crossings in test chamber ™04 39
(1994) (retested using same assessment at
1.61 and 3.68 months)
Hennessy et al. Part of overall problem index ocdmotor activity Number of movements to withdraw, .05/.16 10/7
(2001; adultsy' (rated by owners after adoption) approach, line crossing
Svartberg (2005)  Distance-playfulness “Humaedtd play interest” score on “Human-directed [ifégrest” factor on .29 697
(behavior test rated by observers) questioe modified C-BARQ
“Stranger-directed fear” score on “Strangeected fear” factor on modified .19 697
questionnaire C-BARQ
“Stranger-directed interest” score on ‘Strangeectied interest” factor on .16 697
questionnaire modified C-BARQ
Unweighted Mean 15
Sample-Weighted Mean 21
Sociability
Gosling et al. Neuroticism Neuroticism-relateghavior Observer rating based on a variety of .21 78
(2003a) (rated by owners) field-test haédra, during greetings, etc.
Hennessy et al. Part of overall problem index oci&bility Time spent in proximity to a person, 1/33 10/7
(2001; adultsy' (rated by owners after adoption) stationary, latency to contact person,

time in door well, person contact, etc.
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Table 2.5. Continued

Criterion Measure

Dimension Validity Number of
Study Trait Criterion behavior Basis for Scoring Coefficient _Subijects
Hennessy et al. Part of overall problem index mitlity Time spent in door well 3§11 23/18
(2001; puppied)"  (rated by owners after adoption) (includes avoiding people)

Hennessy et al. Part of overall problem index imidity Time spent in door well .03/.37 16/7
(2001; adultsy' (rated by owners after adoption) (includes avoiding people)
Stephen & Playfulness Play behaviors with tester Play displays during
Ledger (2003) (rated by owners after adoption) tug-o-wih tester .53 40
grooming by tester A4 40
having lead put on by tester .33 40
being walked on lead by tester .49 40
Svartberg (2005)  Playfulness “Human-directeqy piterest” score “Human-directed play interestttbr on .36 697
(behavior test rated by observers) soorguestionnaire modified C-BARQ
Svartberg (2005)  Sociability “Stranger-directedr” score on “Stranger-directed fear” factomoadified 27 697
(behavior test rated by observers) questioe C-BARQ
Svartberg (2005)  Sociability “Stranger-direcie@rest” score on “Stranger-directed interesttdaon .36 697
(behavior test rated by observers) questoe modified C-BARQ
Wilsson & Affability Yelping Time until puppyalone) whines/yelps 66° 630
Sundgren (1998) (rated by trainers)
Unweighted Mean .33
Sample-Weighted Mean 27
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Table 2.5. Continued

Criterion Measure

Dimension Validity Number of
Study Trait Criterion behavior Basis for Scoring Coefficient Subjects
Responsiveness to Training
van der Borg, Disobedience Disobedience Quetsgioa to care-taker A1 81
et al. (1991) (rated by owners after adoption) Testers’ evaluation of disobedience P27 81
van der Borg, Pulling on leash Pulling on leash Questionnaire to care-taker 51 81
et al. (1991) (rated by owners after adoption) Testers’ evaluation of pulling A6 81
Gosling et al. Openness Openness-related lmehav Observer rating based on a variety of .23 78
(2003a) (rated by owner) field-test bebess during greetings, etc.
Ledger & Baxter  Obedience Un-named Unspecifigublvioral response to .72 40
(1996% (rated by owners after adoption) showing dog its leash, saying “walkies”
Stephen & Obedience Tester observations through-out test reported ascorrelated”
Ledger (2003) (rated by owners after adoption)
Weiss & Attention/Distraction Attention/Disttéan-related Scoring method not specified, butawébr .00 9
Greenberg (1997) (rated by 3 observers) behaviors descritolrl)’s attention should be on
the handler”
Wilsson & Ability to Cooperate Contact Reantio, attempt to contact person th7 630

Sundgren (1998) (rated by trainers)

Unweighted Mean
Sample-Weighted Mean
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Table 2.5. Continued

Criterion Measure

Dimension Validity Number of
Study Trait Criterion behavior Basis for Scoring Coefficient Subjects
Submissiveness
Weiss & Dominance Dominance-related behaviors ori8g method not specified, but behaviors .13 9
Greenberg (1997) (rated by 3 observers) included front paws on handler, mounting,
placing body above handler, growling
while making eye contact
Weiss & Fear/Submission Fear/Submission-related Scoring method not specified, but behaviors 1.00 9
Greenberg (1997) (rated by 3 observers) behaviors included crouching, submissive
urination, shoulder roll, prolonged startle/fear
to noise, etc.
Unweighted Mean .88
Sample-Weighted Mean .88
Adggression
van der Borg, Aggression towards Aggressioratow adults Questionnaire to care-taker P.45 81
et al. (1991) (rated by owners after adoption) Testers’ evaluation of aggression P26 81
van der Borg, Aggression towards dogs Aggressinards dogs Questionnaire to care-taker P .55 81
et al (1991) (rated by owners after adoption) Testers’ evaluation of dog-related aggression P .23 81
Gosling et al. Agreeableness Agreeableneasetebehavior Observer rating based on a variety of .33 78
(2003a) (rated by owner) field-test behaviors, during greetings, etc.
Ledger & Baxter  Aggression Un-named Unspeciliebavioral response to .82 40
(1996% (rated by owners after adoption) showing ti®dpash, saying “walkies”;
Unspecified behavioral response to .82 40
playing tug-o-war
Netto & Planta Bite History Aggression, Tendetw bite Observed biting attempts and snapping 5 2 112
(1997) (reported by owner) during 43 subtests of hestery
Netto & Planta Bite History Aggression, Tendetw bite Observed biting attempts (without snagpin .31 112
(1997) (reported by owner) during 43 subtests of hestery
Svartberg (2005)  Aggressiveness “Stranger-dickaggression” score on “Stranger-directed aggm@stactor on 12 697

(behavior test rated by observers)

questoe
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Table 2.5. Continued

Dimension

Criterion Measure

66

Validity Number of
Study Trait Criterion behavior Basis for Scoring Coefficient Subjects
Aggression continued...
Wilsson & Prey Drivé Fetching Time until puppy picks up tossed ball Y1 630
Sundgren (1998) (rated by trainers) Retrieving Willingness sebby set criteria .05 630
Unweighted Mean 42
Sample-Weighted Mean .18
Unweighted Mean Across All 7 Temperament Dimensions .53
Sample-Weighted Mean Across All 7 Temperament Dimesions .23
Problem behaviors
van der Borg, Car-related problems Car-relatethlpms Questionnaire to care-taker .20 81
et al. (1991) (rated by owners after adoption) Testers’ evaluation of car-related problems  ?.23 81
van der Borg, Separation anxiety Separatiornesynx Questionnaire to care-taker P66 81
et al. (1991) (rated by owners after adoption) Testers’ evaluation of separation problems  ?.22 81
Hennessy et al. Part of overall problem index licBation Number of jumps against observation foiah .09/.18 23/1'8
(2001; puppied)"  (rated by owners after adoption)
Hennessy et al. Part of overall problem index olicBation Number of jumps against observatiortfolan .54/.72 10/7
(2001; adultsy' (rated by owners after adoption)
Ledger & Baxter  Separation-Related Problems ndmed Unspecified behavioral response to .82 40
(1996% (rated by owners after adoption) being appreddsy a person with
a “titbit”
Unweighted Mean .45
Sample-Weighted Mean 41



Table 2.5. Continued

Criterion Measure

Dimension Validity Number of
Study Trait Criterion behavior Basis for Scoring Coefficient Subjects
Broad Evaluation of Temperament
Beaudet et al. Cumulative Social Tendency Score Social Attraction Puppy’s reaction during 30s cftée .29 39
(1994) (Submissiveness/Dominance) crowg;hioaxing puppy to the tester
(retested using same assessment at Following pyRupgaction when tester tries to coax
1.61 and 3.68 months) puppy to walk by the tester
Restraint Dominance Puppy’s reaction when testleishauppy
on its back for 30s
Elevation Dominance Puppy’s reaction when test&shpuppy
15cm off the ground for 30s
Social Dominance Puppy’s reaction to being strdkesh
head to tail for 30s
Beaudet et al. Cumulative Social Tendency Score Locomotor afgtiat 1.61 months Number of line crossings in ¢bstmber .45 39
(1994) (Submissiveness/Dominance)
(tested at 1.61 months)
Beaudet et al. Cumulative Social Tendency Score Locomotor agtiat 3.68 months Number of line crossings in téstmber .70 39
(1994) (Submissiveness/Dominance)
(tested at 3.68 months)
Weiss & Completion of a set of tasks in firedtt General Selection Test Scored by tester onugtasks and .18 9
Greenberg (1997) subjective “feeling”
Weiss & Number of corrections needed to Gdrgebection Test Scored by tester on various taskis .21 9
Greenberg (1997) complete tasks in final test subjective “feeling”
Unweighted Mean .39
Sample-Weighted Mean .46
Unweighted Mean Across All Dimensions, Including Reblem Behaviors and Broad Evaluations of Temperamen .51
.24

Sample-Weighted Mean Across All Dimensions, Includig Problem Behaviors and Broad Evaluations of Tempament

Note. Mean correlations are computed using Fishieidsz transformation.
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@These correlations are rho values from Spearmanis analysis.

P Goddard and Beilharz (1986) report extensivelylendorrelations between components to these ose@ies and the trait
they were used to predict. | have not reportedfathese coefficients individually because they@mponents to the overall
scores and to do so would skew my overall cor@tati Please see the original source for more datathese component
correlation coefficients.

“Goddard & Beilharz (1984a, 1986) reported an ogbhh of 102 before an unspecified number of subjéuat dropped out.
dWilsson & Sundgren (1998) examined all possiblealations but reported effect sizes for significemtrelations only.

®In the sorting procedure, the behavior of preyealxixas categorized into both aggression and rectiad is thus listed
twice here.

"The correlations between Yelping and Affability,r€act and Ability to Cooperate, and Fetching aney@rive were all
reported as negative such that a shorter latersyg {Ime) to Yelping correlates with higher Affatyila shorter latency to
make contact correlates with a higher adult scar@llity to Cooperate, and a shorter latency tkpip a thrown ball
correlates with a higher adult Prey Drive. Theseatations have been rekeyed so that a higherlatioe reflects greater
validity.

9Hennessy et al. (2001) received so few reportsaiflpm behaviors that it was deemed necessaryetien combined
“behavior problems” score instead of attemptingxamine prediction of individual types of behaypooblems.

_hThese assessments were performed with puppiesenije dogs who still have their milk teeth.

' These assessments were performed with juvenildudt dogs, or dogs who have their adult teeth.

'These correlations were all reported as negatigk that, for example, a higher level of Locomotatidity as a puppy
correlated with fewer behavior problems as an adhiése correlations have been rekeyed so thahehcorrelation reflects
greater validity.

“These correlations are opposite what was predi{eted, a positive correlation was expected, butgative was found).

' Owners were asked to rate their new pets 2 weessadoption, and then at 6 months after adopfibe.Ns 2 weeks after
adoption are larger than 6 months later for botbppes and juvenile/adult dogs.

mThe correlation between number of movements at dni13.68 months was reported as negative (bigiguificant).

"1 have truncated these confidence intervals t@cethe range of possible convergent validity doigffits. Calculation of the
intervals from the correlations provided yields fid@nce intervals ranging from less than zero, Whscclearly impossible
when addressing validity.

° Due to rounding, this correlation is reported abu it is actually .001 and significant.

Pl have calculated the validity coefficients for véer Borg et al. (1991) from the data the authoosiged.
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9 Calculations involving the reported r = 1 are chdted using r = .99; when r = 1, Fisher’s r-to-glgs a z of infinity,
because a true correlation of r = 1 occurs withpifedability of O.
"I have calculated the validity coefficients for e& Planta (1997) from the data the authors pregiid\etto & Planta (1997)

also report 15.4% false positives, or that 15.4%efdogs they predicted from their test to habéehistory do not/have
never bitten before.
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Strong, interpretable validity coefficients (unwiaigd mean = .44, sample-
weighted mean = .42) are associated with the Heads dimension. Fearfulness was
examined in many studies and with many differemdmtors. This dimension has been
shown to be relatively highly predictable, evemirearly puppyhood to later adulthood
(e.g., Goddard & Beilharz, 1984b).

What criteria should be used to evaluate thesélitxaltoefficients? One potential
benchmark is provided by equivalent research inhtii@an literature. In human studies,
trait-behavior correlations are typically in theder of .20-.30. For example, in one
human study, correlations between self-reportedsqgmaldity and ratings made by
observers after a 20-minute discussion task avdraz#® across the Big Five human
personality dimensions (Paulhus & Bruce, 1992). ddead against this human standard,
the dog validity coefficients seem satisfactoryhat very least.

As shown in Table 2.5, the convergent validity @ioefnts varied substantially
across the studies, with some studies obtaininghnatimnger validity estimates than
others. What factors could be driving the crosshgtdifferences in validity? One
possibility is the age of the dogs. Indeed, indigpport for the idea that puppies are
harder to test than older dogs is provided by #a that the study with the lowest
average validity coefficient (less than .05) invadvpuppies (Wilsson & Sundgren, 1998).
More generally, there is a marked difference betwtbe validity coefficients for tests of
puppies (unweighted mean = .30; sample-weightechmea.14; Beaudet et al., 1994,
Hennessy et al., 2001; Goddard & Beilharz, 1984861 Wilsson & Sundgren, 1998)
versus adult dogs (unweighted mean = .61; sampightesl meam = .28).

Two of the studies provide more direct support tluis idea. Hennessy et al.
(2001) evaluated the validity of assessments adieired in the same way both to
puppies and to older dogs; the mean validity coieffits for the puppies (unweighted
mean = .25; sample-weighted mean = .25) was muehrithan that for the older dogs
(unweighted mean = .41; sample-weighted mean = T} is consistent with another
study, which identified a nearly linear relationshbetween age and test validity
(Goddard & Beilharz, 1984a). Together these stusliemngly suggest that tests of young
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puppies are relatively poor predictors of theiufiet behavior compared to tests of older
dogs. These tests suggest that the inclusion gfypsfudies in the meta-analysis biases
the estimate of validity in older dogs. Indeedihé results of the large study of 630
puppies (Wilsson & Sundgren, 1998) are removed fthen meta-analysis, the overall
sample-weighted validity estimate assessed acrtbssewen personality dimensions

jumps from .23 to .42.

Discriminant validity
Although discriminant validity has largely been lested, a few articles (Hsu &

Serpell, 2003; Serpell & Hsu, 2001; Svartberg, 3@b8 examine and report this facet of
construct validity. It should be noted that alleé@rof these studies utilize a variant of
Serpell and Hsu's questionnaire for assessing pelisp and specifically behavioral
problems: the C-BARQ. This leaves the question strdninant validity in other
assessment methods and tools relatively unexamith@aever, all three of these studies
found good evidence for the discriminant validifyttee measures, with a few exceptions
(e.g., an unpredicted association between Attachnam Stranger Fear/Stranger
Aggression). However, even these exceptions ar&ulubecause they can serve as a
launching point for future studies that investigditese unexpected links.

In addition to Serpell and Hsu’s studies and Swagls (2005) study there were
some other studies that mentioned discriminantditglibut did not report the relevant
correlations (Goddard & Beilharz, 1986; van der @30t991) and there were some
studies that reported the relevant correlationsoalgh they did not describe them in
terms of discriminant validity (Hennessy et al.020Wilsson & Sundgren, 1998). These
latter studies were identified by the procedurescdbed above (“Obtaining and
categorizing the validity coefficients”).

In Hennessy et al.’s (2001) study of personaliyshelter animals, the validity-
categorization procedures identified six poterdiatriminant correlations. For example,
this study reported correlations between pupp@sdinotor activity and the conceptually

unrelated incidence of problem behavior measurexvieeks i = -.25) and six months
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(r = -.30) after adoption. The absolute values ofdtseriminant correlations averaged
.37 across the six estimates. Although none ofethv@ties were significant, these values
were no lower than the convergent correlations fitbm same study (which averaged
.36). This pattern of findings did not match thetg@an of findings required to support
discriminant validity, in which the convergent caations should substantially exceed
the discriminant correlations. Thus, there was uygpsrt for the discriminant validity of
these assessments in this study.

Wilsson and Sundgren (1998) computed a very largember of validity
correlations but reported the effect sizes onlytfmse correlations that were statistically
significant. However, because their sample size wesy large, even very small
coefficients reached significance. Indeed, the staistically significant discriminant-
validity estimate (between the number of objectspies visited when placed in a room
containing novel objects and adult defense driv) & very small effect size (.024). Of
course, the numerous discriminant-validity corielad that did not reach statistical
significance can also reasonably be taken as esgdfm the discriminant validity of the
corresponding measures (because these measuresxaibited convergent validity).
Unfortunately, however, as in the Hennessy et d012 study, the convergent
correlations in the Wilsson and Sundgren study dat substantially exceed the

discriminant correlations.

Summary of validity findings
Taken as a whole, the evidence broadly suppossctimvergent validity of

personality assessments in dogs, especially adgh,dut there was only mixed evidence
for discriminant validity. However, these conclussoare based on a rather small
proportion of the literature as most studies did address validity issues. Given the
centrality of validity in any assessment contextttfer examination of validity should
remain a top priority for dog-personality researshén particular, research is needed to
establish the parameters (e.g., dog age, testintex®) that could affect validity; such

findings will be essential for future work in batksearch and applied contexts.
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In addition to furnishing numerical estimates ofidityy, a couple notable trends
became apparent in my review of the validity litara. First, an unusually large
proportion (around 90%) of the validity studies wdyased on Ratings of Individual
Dogs; this should be contrasted with the fact tRatings of Individual Dogs are
relatively rare (18%) compared with the other md&hof assessment. Second, although
studies of shelter dogs constitute a small proportf the studies in my review (13%),
they were assessed in half the studies of valittityould seem that researchers working
in shelter contexts are particularly concerned witbasurement issues; indeed, five of
the seven shelter-dog studies reported the valafittheir personality tests, and, of the
two that did not, one focused on the reliabilitypefsonality testing.

We conclude by noting a trend that pervades tempama and personality
research on other species (Gosling et al., 2003tghlight it here because although it is
typically missed or ignored, it has substantial liscgiions for validity. Research on the
reliability of the measures of the criterion belwasi(against which the ratings are tested)
is almost nonexistent; the reliability of behaviomdings such as the number of
movements to escape (see Table 2.5) is often asshutas rarely tested. | suspect that
researchers assume that the reliability of behaVicodings will be high because such
codings seem objective. That is, behavioral codiiigs the number of movements a
puppy makes in a given time period (Hennessy eR80D1) appear more objective than
do ratings of personality, but research on humassshown substantial variability in the
reliability of such behavioral codings (Goslingatt 1998). Therefore, it is essential that
future validity research should assess and repertdliability of the criterion measures
against which the validity of other means of assest are to be estimated. Without this
information, it is impossible to know whether lowalidity correlations are low due to

genuinely low validity or due to the low reliabylibf the criterion measures.

SUMMARY AND CONCLUSIONS
By bringing together the disparate research onopaigy in dogs, my review

allowed me to summarize what is known about capersonality and to identify some
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trends and gaps in the field. Below | summarizeaoyclusions and, where appropriate,
highlight some directions for future research.

(1) An extensive literature search identified 55pé@mal publications on dog
personality or temperament. The articles, publisbetiveen 1934 and 2005, varied
greatly in their assessment methods, research,goalshe attributes of their subjects (in
terms of breed, age, breeding and rearing envirohraed sexual status). In addition, the
studies also varied in their methodological rigeith some studies being little more than
a few informal observations of a handful of dogd athers being large-scale systematic
multi-phase assessments.

(2) | found that dog-personality assessment metivad be usefully grouped into
four categories, which | have called Test BatterRRatings of Individual Dogs, Expert
Ratings of Breed Prototypes, and ObservationalsTésfifth category represents studies
that combined more than one assessment methodndsecommon assessment method
was the Test Battery, which was, in theory, thesesb of the four methods to achieving
objectivity. In practice, however, the levels ofjediivity attained differed considerably.
Future research should focus on direct comparisbtize methods in terms of reliability,
validity, and efficiency in different research cexis.

(3) The current review showed that dog-personaditydies varied in their
research goals (e.g., examining behavioral tendsrgpecific to breeds, Hart & Miller,
1985; Mahut, 1958; Svartberg & Forkman, 2002; pteolj adult police-dog
performance from puppy behavior, Slabbert & OdehdH299). The vast majority of
dogs tested were in working contexts (e.g., asegoidpolice dogs), with a relatively
small number of pet or shelter dogs being studBtden the high demand for personality
testing in shelters and to assess whether dogditai@ be adopted, greater research
attention should be directed towards pet and shdligs. And until studies have been
done to establish the generalizability of findinfyjem working dogs to pet dogs,
generalizations from one population to another khba made with caution.

(4) In the studies in my review reporting breed]eatst 90% of the dogs were
purebred. The Labrador Retriever and the GSD weeentost frequently represented
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breeds, combining to compose 30% of the subjedte GSD was by far the most
frequently tested breed, composing 24% of the degsed (9,253 dogs). A small
minority of dogs were the planned offspring of tworebreds of different breeds, and
there were also very few dogs of unintentional mknown breed mixtures. Although this
makes sense insofar as the Labrador and the GSDwareof the most frequently
registered breeds in the AKC, little work has bdene to examine the generalizability of
these findings to different breeds. One of the &udies to compare personality across
breed examined large populations of both of thesenconly assessed breeds, the GSD
and the Labrador Retriever, and found substaniisdrdnces in personality (Wilsson &
Sundgren, 1997). Another study to examine diffeesnamong groups of breeds (e.g.,
Terriers, Scent hounds, Sheepdogs, etc.) againdfeignificant differences among the
breeds, indicating that some breed groups displague patterns of personality
(Svartberg & Forkman, 2002). Unfortunately, a sabsal number of studies failed to
report breed information. By neglecting to exambreed as a potentially important
influence on personality, the value of such stuesediminished. Future research should
concern itself with gaining a fuller representatairdog breeds and with providing breed
information, further elucidating breed- and breeolug-specific personality patterns.

(5) I also found that some method-breed combinatiare more common than
others. About one third of the dogs in Test Batwtndies are GSDs being tested for their
potential as police and working dogs. Eighty petceh all dogs in studies using
Observational Tests are Labrador Retrievers, tefkiedheir potential as guide dogs.
Future research should examine the effectivenedisesk two test methods, particularly
Observational Tests, for other breeds and othepgsais, because their ability to
generalizability beyond such specific contexts carre assumed.

(6) There is also an age-related bias in the studviost studies examine dogs
who were young or still in puppyhood when tested] anly few studies looked at dogs
over the age of four years. In addition, age eff@atre rarely examined in studies using
Ratings of Individual Dogs and Expert Ratings oe&ts. Consequently, | know little

about how aging may shape personality in dogs.reutesearch should focus on this
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guestion, and examine the developmental trajeabpersonality in dogs. In particular,
future research should identify the point at whpgrsonality stabilizes, such that adult
traits can be predicted from puppy behavior.

(7) Eighteen of the studies in the review examinkeds bred for particular
programs. Some of these studies used scores amnpétg tests as the basis for selective
breeding. After several generations, such selettieeding programs may shape
responses to personality tests. Indeed, in ong stediective breeding lead to an increase
in puppy-test scores over successive generatiamsthe rates at which adult dogs
became successful guide dogs did not match thisase (Scott & Bielfelt, 1976).

(8) Although most pet and shelter dogs are spayatuotered, the vast majority
of dogs assessed were intact. The rare studiedihaxamine the effects of castration
indicated that intact male dogs were the most yikel show aggressive behavior, and
intact female dogs were the least likely (PodbdrsteSerpell, 1996; Roll & Unshelm,
1997). However, Podberscek and Serpell's study ra@¢ealed that neutering a dog in
reaction to his aggressive behavior does not reflutcee aggression. Obviously, given
that aggressive behavior is a concern in many progrand to many private dog owners,
additional systematic research is needed in tlea.ar

(9) A systematic multi-step procedure for summagzihe traits that have been
examined in previous canine research identifiedeisebroad personality dimensions:
Reactivity, Fearfulness, Activity, Sociability, R®mmsiveness to Training,
Submissiveness, and Aggression. The sorting proesduevealed very little
standardization in the terms used to describe @ogppality. Different studies often used
the same terms to refer to different behaviorsdiffdrent terms were often used to refer
to very similar behaviors. There is clearly a néedlevelop a common language with
which to describe personality traits in dogs (Goed& Borchelt, 1998). | propose that
the seven categories derived from my review of litexrature represents a sensible
starting point for developing such a standard lexiof canine-personality descriptors.
However, substantial work to determine what fagtaws trains, construct canine

personality is needed.
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(10) The most frequently examined personality disi@m was Fearfulness, with
traits related to this dimension appearing in 4ddists. Traits in the Fearfulness
dimension were frequently also categorized in thadiBvity dimension, suggesting some
conceptual and empirical overlap between thesediwm@nsions. Further research on the
traits of Reactivity and Fearfulness in dogs isdeekto determine whether the two can be
usefully distinguished or are better consideredtws facets of an even broader
superordinate category.

(11) Sociability was also studied frequently, in 86dies. The traits categorized
under this dimensions were sometimes also categbrinder the Responsiveness to
Training dimension. | suggest this overlap may beed by the fact that an interest in
people is central to both Sociability and interesttraining. Future research should
examine the extent to which Sociability determiResponsiveness to Training, and how
best to isolate Responsiveness to Training asaatepdimension.

(12) Numerous studies included traits related tavitg. My review showed that
level of Activity changes dramatically with age. \mever, there was also some evidence
that Activity can moderate the expression of otingits. Future research should directly
examine this important possibility.

(13) The studies that reported reliability were amaging, showing that it is
possible to assess dog personality reliably. Howekiese findings must be tempered by
the fact that these conclusions are based on antaivlg small number of studies. | was
shocked to discover that very few studies evenrtepe reliability of the measures they
used. Clearly, given the importance of reliability all assessment contexts, future
research should examine and report reliability.

(14) Taken as a whole, the evidence broadly suppbe convergent validity of
personality assessments in dogs. However, thislesina is based on a rather small
proportion of the literature as most studies do address validity issues. Given the
centrality of validity in any assessment contextttfer examination of validity should
remain a top priority for dog-personality researshén particular, research is needed to

establish the parameters that affect validity; stiodings will be essential for future
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work in research and applied contexts.

(15) Although the overall convergent validity finds were generally
encouraging, my review suggests that tests of yquupupies are not valid predictors of
their future behavior. Given that puppy tests ardely used but their validity is rarely
examined, this finding has huge implications forrkvin applied and research contexts.
Future research is urgently needed to examingtssibility directly.

(16) My review showed that unusually large propors of the validity studies
were based on Ratings of Individual Dogs and ubkettes dogs. It seems that researchers
working in shelter contexts are particularly comesl with measurement issues.
However, such basic issues should be of conceaii tiog-personality researchers.

(17) Although rating methods (e.g., of “Fearfulrigsgere well represented in the
studies examining reliability and validity, studesamining the reliability and validity of
behavioral codings (e.g., number of time the dagtshes) are almost nonexistent. The
reliability and validity of codings is often assudnbut rarely tested. However, research
on humans has shown substantial variability inréli@bility and validity of such codings
(Gosling et al., 1998). Therefore, future reseastiould also assess and report the
reliability and validity of behavioral codings. Bhis important in the context of validity
because behavioral codings are often used as ttegiawr against which ratings are
evaluated; but if the criterion behavioral codirage not measured reliably the ratings
would appear to have low validity irrespective loéit true validity.

(18) Past validity research has focused on conwergalidity and generally
neglected discriminant validity. Overall, the refgor discriminant validity results were
mixed. If the construct validity of dog personalityeasures is to be established, it is
important that future research examine both typesiadity.

Over the past 70 years great strides have been nmadenderstanding of
personality and temperament in dogs. Review ofptiglished empirical research over
this period generally supports the viability of @ssing canine personality. The literature
reviewed in this chapter provides a roadmap sp@gfthe major empirical questions that

need to be addressed in the next generation ofestaehd indicates areas of weakness
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that need to be addressed, including those addremiseve (e.g., lack of reporting
psychometric properties like reliability). Howevesther weaknesses arise from the
diverse nature of the studies that compose thé f¢ldog personality research and
assessment. For example, one weakness arises Heofadt that the field consists of a
variety of studies and tools that are each desigoedidress specific problems or issues.
The studies assess specific types of dogs (e.gential guide dogs, pet dogs, potentially
aggressive dogs) with specific types of behaviomind (e.g., that suitable for a guide
dog, potential behavior problems in the home, aggive behavior). As a result, the field
lacks a tool suited to assessing canine persorgditgrally, regardless of the situation in
which that dog may live. Having such a tool coulir@ a number of advantages, from
the theoretical, broad understanding of dog peilggnand its structure, to the more
applied comparison of the personalities of dogs whove different roles (e.g., guide

dogs, explosives detection dogs, pet dogs).
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CHAPTER 3
Criteria for Selecting an Assessment Method

INTRODUCTION
To determine which of the assessment methods #esicmn Chapter 2 to adopt, |

evaluated each against a set of ten criteria. Thetia were developed to help ensure
my research goals could be met by the selectedsmeat method. For some assessment
methods, meeting all of my criteria in principleai€hallenge (e.g., making a Test Battery
comprehensive requires compromises likely to mhkeTest Battery lengthier and more
difficult to administer). Other test methods ardéealo meet criteria in principle that they
fail to meet—or only rarely meet—in practice. Foiample, Observational Tests could
be designed to be widely applicable, but, in pcactiObservational Tests are typically
designed for use in constrained contexts with sgdepulations (e.g., potential guide
dogs, Murphy, 1995, 1998). Furthermore, it is somes difficult to evaluate how well a
test method has, in practice, met my criteria dubdw rarely crucial information (e.g.,
reliability statistics) is reported. Table 3.1 suarmes how the four methods stand up to
the ten criteria both in principle and in practice.

It should be noted that my goals and criteria difiem those driving the
development of many previous dog personality assests. For example, some dog
personality assessments have been developed foetiiespecific purpose of predicting
adult guide-dog behavior (e.g., Goddard & Beilhdr284a, 1984b, 1986). Others have
focused specifically on a single personality dimemge.g., aggression, Netto & Planta,
1997, fearfulness, Mahut, 1958). Although theséstesuld not meet all of my criteria,

they may have been suitable for the purposes fachwthey were developed.

CRITERIA
What are the qualities that would maximize the uiseiss of a dog personality

assessment tool? Ideally, a tool designed to apsesenality and behavior in dogs meets

the following ten criteria.
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Reliability

The first criterion is that a dog personality assesnt tool should be reliable.
Indeed, in order for a dog personality test to meapersonality, which has patterned
and predictable effects on behavior (Pervin & Jat®97), the assessment must yield
consistent (or reliable) results (Hsu & SerpellD20 A tool that is reliable yields results
that generalize across items (or subtests) withentdol, observers, time, situations, and
so on. Reliability across items, also called indérconsistency, is attained when items
within a measure that are purported to measuresdnge construct are shown to yield
consistent results (e.g., two items intended tosmeaaggression yield similar scores).
Reliability across observers, also called interepsr or inter-rater reliability, is attained
when a tool yields consistent results from différebservers who use the same tool to
assess the same target (e.g., a specific dog)ali#éli across time, or test-retest
reliability, is attained when a tool yields resuhlsit area consistent in repeated testing in
which the same person uses the same tool to adsessame dog. Reliability across
situations is attained when an assessment toasymdnsistent results when it is used to
assess the same target in different contexts ét.ggme and a park).

Validit

ySecond, an assessment tool must be shown to kkivarder for its results to be
meaningful. Without the prerequisite of high relidjp, a personality assessment tool
cannot be valid. There are various types of valjdincluding content, construct, and
predictive validity. Content validity is the extetd which the set of items or subtests
within an assessment tool represents all faceteeotonstruct being measured. Content
validity is often examined by having expert judgeview the items or subtests a
researcher plans to include in the assessment tool.

Construct validity is the extent to which the iterms subtests within an
assessment tool measure the broad constructgerggnality trait) they were intended to
measure. This type of validity is often examinedusng factor analysis to evaluate
whether unique, unrelated factors underlie grodpsems or subtests. For a tool to have

construct validity, each item or subtest must bensfly related to its underlying factor,
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but only weakly related to other factors in theeassent tool. For a tool to have
construct validity, items or subtests must be giiprorrelated to theoretically related
items or subtests on another measure (convergédidityla but only weakly related to
theoretically unrelated items or subtests on therateasure (discriminant validity).
Predictive validity is extent to which the resulté an assessment tool are
consistent with results from another, independeeasure of the same constructs (e.g.,
Fearfulness-related items on a questionnaire ntightompared with Fearfulness-related
subtests in a Test Battery). A complete evaluabiba tool’s predictive validity involves
relationships not only with things to which eachnswuct is expected to relate
(convergent validity), but also those to which eaohstruct is expected to be unrelated

(discriminant validity).

Sensitivity

Third, a dog personality assessment must show h leigel of measurement
sensitivity. That is, the tool should differentiateot only among dogs whdse
personalities and behaviors are very different frome another, but also among dogs
whose personalities or behaviors are similar but identical (i.e., differ relatively
minimally, but still meaningfully). For example, amssessment should be able to
distinguish between dogs who are pervasively aggresand dogs who are aggressive in

only a few, specific situations.

lin referring to dogs, | have chosen to use pelgmesmouns such as “he” and “she” instead of thatnaé
pronoun “it,” the personal pronoun “who” in placktibe more conventional demonstrative pronouns
“that,” and so forth. Writers (e.g., Dunayer, 20@hy researchers (e.g., Gilquin & Jacobs, 2006¢ hav
argued that language is often used to as a sulesof denying the individuality and unique selvks
nonhuman animals. In their reviews of linguisticpmra, Gilquin and Jacobs (2006) found “who” wasdis
to refer to nonhuman animals in particular whemeheas a sense of psychological closeness (eftp., wi
pets) and when a feature shared with humans wag b&cussed. On these bases, the use of impersonal
language to refer to non-human animals is at odtisthe widely accepted notion that nonhuman arsmal
can be characterized in terms of individual differes and personality.
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Minimal order effects
Fourth, effect of each item or subtest on subsdqems or subtests should be

addressed. Ideally, the items on a test shoulddependent of one another so that a dog
would earn the same score on any given item regssdif whether it was presented early
or late and regardless of the items immediatelpieeéind after it. That is, development
of the tool would control for order effects, ane tihstrument would be shown to be free

of order effects of have only minimal order effects

Availability of psychometric propertiesto the public
Fifth, information about the tool's psychometriomperties, including aspects of

reliability and validity described above, shouldreadily available to the public so that

potential users of the tool can evaluate its efffecess and suitability for their purposes.

Comprehensiveness and detail
Sixth, a dog personality assessment tool shoulcbbgrehensive and detailed in

terms of the behaviors and characteristics it ietu The tool must assess all pertinent
personality traits and their facets, collecting wgio information about each so as to be
generally useful and informative. For example,tfa trait of Fearfulness, which is often
very situation-dependent, the results of the assesistool should be able to specify in
some degree of detail the type(s) of situationshich a dog who was assessed with the
tool is likely to exhibit fearful behavior. In ordeo collect information about the
situations that provoke fear in different dogs, thst must assess the fearfulness in a
wide variety of situations. These situations muatyvby factors that are likely to
influence whether or not a dog behaves fearfutlgluding individuals with whom the
dog interacts (e.g., veterinarians, unfamiliar &laf both sexes, unfamiliar children,
people in uniform, other animals), how others tréeg dog (e.g., threaten, reach for,
ignore), and the physical environment (e.g., faamiliunfamiliar, home, business).
Comprehensiveness and detail are closely tiedritend validity, but differ from content
validity in that a tool can collect additional dé&bove and beyond what is necessary for

content validity to be attained. Making a tool ma@mprehensive can be difficult to
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balance with other criteria (e.g., manageabiligsesof use, efficiency) because making
the tool more comprehensive and detailed necegsadludes and increase in the

number of situations, observations, or ratings.

Wide applicability
Seventh, the tool should be widely applicable, sgalble across a range of dogs

and contexts. It should be able to assess the nadises of specific types of working
dogs, like military patrol dogs, and also genegtlgogs. The tool should also be suitable
for assessing dog personality in a wide varietgaitexts, including kennels, shelters,

and homes.

Ease of use
Eighth, a dog personality measurement tool shoalédsy for people to use -- in

terms of administration, scoring, and applicatidntlee results -- without extensive
expertise or training. For a tool to be generabeful, it should not depend on experts
(e.g., veterinarians, behaviorists) and shoulddbetively transparent. Preferably, use of
the tool would not require special training (e.gaining courses, extensive reading,
extensive practice administering the test). Theglage of the instrument should be
readily comprehended by the layperson and extreroetyplex tests or calculations
should be excluded.

Efficiency
Ninth, the tool must be efficient, or require a fmom of time to administer to

collect a maximum amount of information about tlegsl Many situations, such as those
in which a limited number of people have little &#ino devote to assessing a very large

number of dogs (e.g., shelters, working dog progjanequire a quick and efficient tool.
Manageability

Finally, the test must not require extensive resesito administer. Testers should

be able to assess a dog with a minimum of mone&sgurces, physical space, time, and
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test administrators. That is, the assessment simmilcequire exacting environments that

demand large amounts of time and effort to prepare.

SUMMARY OF CRITERIA FOR SELECTING AN ASSESSMENTMETHOD
In summary, an ideal instrument should yield thmeaesults regardless of when

it is used, who uses it, and the situation in whidk used — that is, it should be reliable.
Items (or subtests) in the instrument that purpmrneasure the same feature of a dog’s
personality should vyield corresponding results, icating a high level internal
consistency. These items (or subtests) shouldyatéd the same results regardless of the
order in which they are presented. The tool shaigd have high validity, measuring all
aspects of pertinent constructs, showing that iteanported to measure a given construct
are (statistically) related and those purported measure different constructs are
(statistically) unrelated, and predicting outcoméeheoretically related, but independent,
measures. Furthermore, the tool should also belyhiglnsitive, able to distinguish
between dogs who differ relatively minimally. Infioation about how well the instrument
meets these and other criteria should be avaitabllke public and other potential users.
In order to be as universally useful as possible tnstrument should also be
comprehensive, detailed, and widely applicable varéety of dogs and contexts. In order
to be as accessible as possible to a wide varfgbgaple and situations, the tool should
be easily used without extensive training or sgead backgrounds, its length should be
suitable to a variety of situations, and its lagstshould be manageable so that it does
not require resources beyond the scope of the geesduation in which many dogs’

personalities need to be tested.

ASSESSMENTM ETHODS
As reviewed in Chapter 2, previous assessmente@fpeérsonality fall into four

types: Test Batteries, Observational Tests, Expatings of Breed Prototypes, and

Ratings of Individual Dogs. Each of these assessmmethods has the potential to, in

principle, fulfill a variety of the criteria outled above. However, the criteria each

method could meet in principle and the criteriahemethod does meet in practice vary.
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Test Batteries
As described in Chapter 2, Test Batteries aim toudwent dogs’ reactions to

specific stimuli or situations. Typically, stimudire presented to a dog and the dog’s
reactions are recorded or scored. Thus, Test Bzdthave two primary components: the
behavioral tests (or subtests) and the systemadsigning scores to dogs’ reactions to
stimuli.

In principle, Test Batteries can be designed totnegght of the ten criteria:
reliability, validity, sensitivity, availability = of psychometric  properties,
comprehensiveness and detail, wide applicabiliffyjciency, and manageability (see the
second column of Table 3.1). However, meeting mahthe criteria (e.g., reliability
across situations, content validity, comprehensagsrand detail, efficiency) may require
compromising other criteria. Meeting the criterfaease of use and minimal order effects
may be impossible for Test Batteries. Some of tlubsdlenges may be most prevalent
for Test Batteries, but most are specific to bethes of behavioral tests (Test Batteries
and Observational Tests), and others are genealenlyes associated with a criterion.

It may be possible, but seems challenging and elylikhat Test Batteries could
meet the criterion of ease of use. They tend tairedraining to administer, although
that is not always the case and depends on thangaystem and other factors.

Minimizing order effects is a particularly challeng hurdle for both types of
behavioral tests (Test Batteries and Observatideats) because a dog’'s experience in
one situation may impact his or her reaction torteet situation. For example, if a Test
Battery exposes dogs to the abrupt opening of dorella, then to an unfamiliar person,
the response elicited by the umbrella may shapedtwgs reaction to the unfamiliar
person. If the dog is scared by the umbrella, hehar may be physiologically aroused
(e.g., have elevated cortisol, a racing heartbeat), the unfamiliar person may elicit
more fear than if the order of the two subtestsweversed.

It is difficult for a behavioral assessment to bak the criterion of content
validity (and comprehensiveness and detail) withseeaf use, efficiency, and
manageability. To meet the criterion of contentidigl, containing items or subtests
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pertinent to all aspects of canine personality,eatBattery is likely to require a large
number of subtests in which different, specificngtii are presented and the dog is placed
in different situations. Administering each subtésén scoring each subtest, would likely
result in a Test Battery that was comprehensivetdmulengthy and burdensome to meet
the criteria of ease of use, efficiency, and maahi¢y.

In practice, it is unclear whether Test Batteriemetrmany of the criteria that they
could, in principle, meet. Indeed, Test Batteriegghhh meet only one criterion:
sensitivity. It is impossible to determine how wdélkst Batteries generally meet the
criteria of reliability, validity, minimal order &cts, and efficiency, because statistics and
other information pertinent to these criteria aaeely, if ever, reported. However, as
reviewed in Chapter 2 and summarized in Table $bine Test Batteries are associated
with high reliability statistics.

Existing Test Batteries also fail to meet a numidfethe criteria expounded in the
previous section. The psychometric properties oft Batteries are, to my knowledge,
very rarely reported and not made available tootliaic. Test Batteries simply do not, in
practice, meet the criteria of comprehensiveness datail, wide applicability, ease of
use, and manageability. In practice, Test Batteliledy fail to meet the criterion of
comprehensiveness and detail and the criterion idé vapplicability because they are
designed to suit narrow contexts and meet spegifads (e.g., accessing aggression level
in potentially aggressive breeds; Netto & Plant@97). The research goals for which
many Test Batteries have been developed do notreemeasurement of all aspects of
dog personality, but rather of a subset thoughtontgmt to a specific task or situation
(e.g., guide dog work, being a domestic pet). Testis more focused goals do not need
to assess every aspect of dogs’ personalities asud, result, do not meet the criterion of
comprehensiveness and detail and are unlikely tet iiine criterion of content validity.
Furthermore, Test Batteries have limited appliggbbecause they are designed to meet
very specific goals. For example, Slabbert and Qdals (1999) study using a Test
Battery of puppies to predict adult police dogeftly meets their study’s goals well, but
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factors such as the behaviors examined (e.g.,io@atd gunfire) limit how widely
applicable the tool is.

Test Batteries do not meet the criterion of easesef because most are designed
for administration and scoring by testers with tadbtraining and expertise. Even those
Test Batteries more readily available for publie tesnd to require training. For example,
there are Test Batteries available for public usédg shelters, such as Rebecca Ledger’s
DTA-IV and Emily Weiss’s SAFER-II, but the desigsenf each test recommend that
potential users do not use the test prior to uraegg training in the specific

administration and scoring. A potential user carsiply pick up the test and apply it.

Observational Tests
Observational Tests aim to assess and describts tdiscernible in more

naturalistic environments. They seek to draw brogildures of dogs’ personalities and
behavioral patterns than is possible using TestteBas. Like Test Batteries,

Observational Tests can also be considered asdavm primary components: the tests
themselves and the systems for scoring the dodgvier during the test. Unlike Test
Batteries, however, Observational Tests are usualhducted in carefully selected, but
not controlled, environments and involve the fddus presentation of naturally
occurring stimuli.

Observational Tests are similar to Test Battemethat they both depend on the
measurement of behavior that dogs display duriegdikt. Thus, although Observational
Tests and Test Batteries differ in how they elioghavior, they both depend on
provoking dogs to respond to their environmentsabarally and scoring the resulting
behavior. As a consequence, Observational Tedtsofaneet many of the same criteria
and face many of the same challenges as Test iatter

In principle, Observational Tests can be desigmemhé¢et the same eight criteria
that Test Batteries can meet: reliability, validiggnsitivity, availability of psychometric
properties, comprehensiveness and detail, wide icgiplity, efficiency, and

manageability (see the fourth column of Table 3Ahain, meeting many of these criteria
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(e.g., reliability across situations, efficiencyaynrequire a decrease in how well the tool
meets other criteria. Meeting the remaining twaecia, ease of use and minimal order
effects, may be possible only in narrow circumsgésnc

In principle, an Observational Test is unlikely b® easy to use because
administration and scoring of the test generallpethels on experts observing dogs as
they go through and respond to naturalistic enwvirents. It may be possible to make
such a test easy to use, if the scoring system isseeadily accessible to the general
public. For example, a scoring system on which otese assigned trait-based ratings to
each dog at the end of the Observational Test nhigletasy to use.

Order effects are difficult to minimize in Obseneaial Tests for the same reason
they are difficult to minimize in Test Batteries: ddg’s experiences are likely to affect
his or her responses to subsequent situationseXample, if a dog is put through an
Observational Test in which the dog is walked tigtoa crowded shopping mall, the dog
might encounter small child who is yelling and ringnaround. The dog could be excited
by this movement, then a more excitable in respdnstter stimuli (e.g., drinking
fountains, statues, people) that would not haveitetl excitable behavior if they had
been encountered before the child.

It is difficult for an Observational Test to simaiieously satisfy the criterion of
content validity (and comprehensiveness and dedait) other criteria, such as ease of
use, efficiency, and, in particular, manageabilfr an Observational Test to have
increased content validity, the dog must be exptsediditional stimuli, and most likely
be taken to additional physical locations (e.g.nbpbusy shopping mall, park). This
increase in stimuli and situations necessarily e how manageable the test is,
because it will require more time, money, and otleepurces to administer than a single-
location test would require.

In practice, it is unclear whether Observationast$emeet many of the criteria
that they could, in principle, meet. Observatiohabkts might, like Test Batteries, meet
only one criterion: sensitivity. It is impossible determine how well Observational Tests

meet the criteria of reliability, validity, minimabrder effects, efficiency, and
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manageability because the pertinent statisticsahdr information are rarely, if ever,
reported. In addition, Observational Tests typicddlil to meet the criterion of making
their psychometric properties available to the mubkcause they simply do not report
many of the necessary statistics, nor do they nlakereported statistics accessible or
interpretable to the public.

For Observational Tests, manageability is a pdeicuissue, because
Observational Tests generally depend on studyimg desponses to stimuli in relatively
naturalistic environments. For example, Goddard Baeitharz’s (1984b) Observational
Test in which dogs were observed during walks tghoshopping malls may be, for
many potential users, manageable. For other pateasers (e.g., shelters that would
have to transport hundreds of dogs to the tes), sitewever, such tests are not
manageable. Unfortunately, an increase in manaljgabeans a decrease in the amount
of information that is gathered, because it net&es a reduction in the variety of test
situations included in the assessment.

Published Observational Tests generally fail to tmebe criteria of
comprehensiveness and detail, wide applicabilityd sease of use. In practice,
Observational Tests may fail to meet these criteeieause the tests have been, like Test
Batteries, designed to meet very specific goats twe used on a specific type of dog. For
example, Murphy (1995, 1998) used ObservationatsTesassess potential guide dogs
for their suitability as guide dogs. Observatiofiabkts like those described by Murphy
(1995, 1998) are not required to measure all aspgalog personality; they only need to
measure those pertinent to the task at hand (pigle dog work). They do not need to be
widely applicable, because they are designed eixellysfor assessing a specific type of
dog in a specific context. It might be argued, hesvethat the people administering such
assessments (who have limited time) would benedievihe tests easy to use, because the

test administrators would then require minimalrtirag to use the test.
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Expert Ratings of Breed Prototypes
In Expert Ratings of Breed Prototypes, researclsetsct people whom they

consider experts on dogs (e.g., American Kenneb (tldges, veterinarians, dog trainers)
and ask those people to describe, rank, or ratebdegds rather that specific individual
dogs. Expert Ratings of Breed Prototypes face &itiwihs in terms of the criteria they can
meet because they do not assess the personalitrelvadual dogs.

In principle, Expert Ratings of Breed Prototypes ameet the criteria of
reliability, some aspects of validity (content andnstruct validity), minimal order
effects, availability of psychometric properties ttee public, comprehensiveness and
detail, efficiency, and manageability. That is, ExpRatings of Breed Prototypes cannot
fully meet the criteria of predictive validity, s&tvity, ease of use, or wide applicability.
Expert Ratings of Breed Prototypes, however, alwaygsiire a certain level of expertise
(e.g., extensive familiarity with a breed, veterinar behavioral training) and cannot, in
principle or in practice, be used without expertisaking them fail to meet the criterion
of ease of use.

There are also, in principle, problems associatéd #wxpert Ratings of Breed
Prototypes. First, it should be noted that Expeatiig)s of Breed Prototypes could
achieve high reliability across observers if rasirege largely based on stereotypes, but
these stereotypes may or may not accurately preeidtdogs’ behavior. The degree to
which Expert Ratings of Breed Prototypes have ptad validity is limited by the
degree to which a dog’s breed determines his obbbkavior. Expert Ratings of Breed
Prototypes do not assess the personalities oficdiV dogs and, therefore, cannot meet
the criterion of sensitivity defined as the ability differentiate between dogs whose
personalities differ from each other relatively mally; this type of assessment can,
instead, distinguish between dog breeds associatigdl personalities that differ
minimally from each other (which no other assessmeethod can address). The
applicability of Expert Ratings of Breed Prototypgedimited by the applicability and the
predictive validity the prototype itself. Becausk tbe potentially large limitation of
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applicability, serious consideration must be giterhe usefulness of Expert Ratings of
Breed Prototypes.

In practice, Expert Ratings of Breed Prototypestnoedy a subset of the criteria
they could meet. They meet some, but not all, béitg criteria (reliability across
observers and situations), are comprehensive atallede and are manageable. It is
impossible to determine how well this assessmeihogemeets the criteria of reliability
across items, reliability across time, content digli construct validity, predictive
validity, and minimal order effects because verny fetudies have used and examined
Expert Ratings of Breed Prototypes (see Table arid,the studies that have used Expert
Ratings of Breed Prototypes have rarely, if eveported the statistics and other
information necessary for evaluating how well tissessments meet these criteria. Like
Test Batteries and Observational Tests, the psyelranproperties of Expert Ratings of
Breed Prototypes are not available to the publiosE studies that discuss efficiency of
data collection using Expert Ratings of Breed Rygmes (e.g., Hart & Miller, 1985)
indicated that the assessment method is efficidotvever, in practice, as well as in
principle, the usefulness of Expert Ratings of Bré&eototypes is tempered by a lack of

information about the assessment method’s predictalidity.

Ratings of Individual Dogs
Ratings of Individual Dogs gather information abepécific dogs’ behaviors and

histories from an informant (e.g., the dog’s own@&t)e informant states whether or not,
or how often, his or her dog has engaged in sgetcibehaviors (e.g., snapping at
children, barking when someone knocks on the dmoprovides a rating of the dog on a
list of traits (e.g., Fearfulness, Aggression).

In principle, Ratings of Individual Dogs can medt ten of the criteria
summarized above and listed in Table 3.1. Howavashould be noted that, like all the
other methods of assessment, Ratings of Indiviads will become lengthier, thus
requiring greater amounts of time and attentionceonplete, as they become more

comprehensive and detailed. Thus, the criteriaficdiency and manageability must be
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carefully balanced with a questionnaire’s contealidity, comprehensiveness and the
level of detail is collects. One benefit associateth Ratings of Individual dogs is that
they are the only method of assessment which igyintiple, generally usable without
training or expertise, and which can be designdmkteasily used by the layperson.

In practice, Ratings of Individual Dogs are knowm reet the criteria of
sensitivity, ease of use, efficiency, and manadiabit is challenging to estimate the
degree to which Ratings of Individual Dogs gengratleet the criteria of reliability,
validity, and minimal order effects because thetipent statistics are rarely reported.
However, some dog personality assessment studies éreamined various aspects of
reliability in Ratings of Individual Dogs (e.g., ipell & Hsu, 2001; Gosling et al.,
2003a). For example, Gosling et al. (2003a) fouatthg of dogs were consistent across
items within a scale, across observers, and atesss and time (ratings to a behavioral
test several weeks later).

Ratings of Individual Dogs generally fail to me&etcriteria of availability of
psychometric properties to the public, comprehemmsgs and detail, and of wide
applicability. They fail to meet the first of thesgteria because report of reliability and
validity statistic is rare. Most Ratings of Indivial Dogs fail to meet the criterion of
comprehensiveness and detail because they arebviefyquestionnaires designed for
narrow, specific purposes. Notable exceptions theloodloe and Borchelt's (1998)
and Serpell’'s C-BARQ, which are lengthy and thuatineely comprehensive, but both of
which focus explicitly on behavioral problem assesst. As a consequence of such
measures’ focus on specific goals, Ratings of lidi@ Dogs also have limited
applicability. Unlike all previously discussed ass®ent methods, Ratings of Individual
Dogs are generally reported to be very easily usedhe layperson (e.g., Goodloe &
Borchelt, 1998; Hsu & Serpell, 2003; Podbersceketp8ll, 1996).
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Table 3.1. Dog personality assessment methoddlriudint of 10 criteria in principle and in practice

Test Batteries

Observational Tests

Expert Ratings
of Breed Prototypes

Ratings of Individual Dogs

Criterion Principle Practice Principle Practice Principle Practice Principle Practice
Reliability...
internal consistency Yes Rarely reportedYes Rarely reportedYes Rarely reportedYes Rarely reported
(across items or
subtests)
test-retest reliability Yes Rarely reportedYes Not reported Yes Not reported Yes Rarely regubrt
(across time)
inter-observer Yes Not reported Yes Not reported Yes Yes Yes Raegorted
reliability
(across observers)
across situations Yes Rarely reportedYes, but less  Rarely reported Yes Yes Yes Rarely reported
manageable
Validity...
content validity Yes Not reported Yes Not reported Yes Rarely regzbriyes Rarely reported
construct validity Yes Rarely reportedYes Rarely reportedYes Rarely reportedYes Rarely reported
(convergent &
discriminant)
predictive validity Yes Rarely reportedYes Rarely reportedLimited amount Not reported Yes Rarely reported
(convergent & breed
discriminant) determines
behavior
Sensitivity Yes Yes Yes Yes Limited Limited Yes Yes
Minimal order effects ~ Maybe, but Not reported Maybe, but  Not reported Yes Not reported Yes Not reported
difficult difficult
Availability of Yes Rarely reportedYes Rarely reportedYes Rarely reportedYes Rarely reported
psychometric
properties
to the public
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Table 3.1. Continued

Test Batteries

Observational Tests

Expert Ratings
of Breed Prototypes

Ratings of Individual Dogs

Criterion Principle Practice Principle Practice Principle Practice Principle Practice
Comprehensiveness  Yes, but longer No Yes, but longer No Yes Yes Yes No (designed
and detail and less and less for specific

efficient efficient situation)
Wide applicability Yes No Yes No Limited Limited Yes No (designed
for specific
situation)
Ease of use Training usually No Dependson  No No No Yes Yes
(e.g., without training, needed construct
expertise) assessed, codil
system and
other factors
Efficiency Yes, butless Rarely reported Yes, but less  Rarely reported Yes Yes (few Yes Yes
comprehensive comprehensive studies; rarely
reported)
Manageability Yes, but No Yes, but Rarely reported Yes Yes Yes Yes
(logistics) compromise compromise

other criteria

other criteria
(e.qg., efficiency)
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EVALUATION AND SELECTION OF AN ASSESSMENTM ETHOD
Only Ratings of Individual Dogs stand out as hguime potential to meet the ten

criteria described above with minimal sacrifice atmmpromise. Test Batteries and
Observational Tests both fall short because thgyire large amounts of time in order to
be comprehensive and collect detailed data, theigdily require expertise and training
to administer, and it may be impossible to limitder effects that arise during testing.
Expert Ratings of Breed Prototypes have two appareravoidable limitations. First,
they require a dog expert to assign ratings. Sedbieg do not allow for measurement of
individual dogs’ behavior and personality, but eathggregate across all dogs of a given
breed with whom the expert rater has experience.

However, it is apparent from the review of exigtidog personality assessment
tools (see Chapter 2) that rating systems usedfiegaently than Test Batteries. Why
might researchers prefer other assessment methi@ds?reason is that, historically,
ratings have been criticized as too subjective destribed as inappropriate tools for
scientific use. There is also a relatively longtdrg of research contradicting this,
showing that ratings, rather than hindering measarg, actually allow researchers to
utilize human perceptions and experiences to reanddinterpret very large amounts of
information effectively (see Vazire, Gosling, Digke& Schapiro, 2007). Buirski et al.
(1978) argued trait terms (e.g., aggressive, tinaidd no more subjective and no less
useful than most terms used in psychology or etholp. 127). Furthermore, aggregate
observations composed of ratings by several indigr@nobservers meet the standards
required of any measurement instrument; they diabie and largely independent of
idiosyncrasies of individual observers (e.g., Blot861; Epstein, 1983).

Despite the historical objection, some researchax® sought to take advantage
of the benefits afforded by Ratings of Individuabd3. In particular, Serpell, Hsu and
colleagues (e.g., Serpell & Hsu, 2001; Hsu & Séy@03) and Goodloe and Borchelt
(Goodloe & Borchelt, 1998) have developed the besadnd most comprehensive of the

existing Ratings for Individual Dogs; both were d®ped for use in assessing behavioral
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problems. Serpell, Hsu, and their colleagues haviopned numerous studies to develop
a questionnaire for assessing consistent patternsei and assistance dogs’ behavior
(arguably personality), the Canine Behavioral Assent and Research Questionnaire
(C-BARQ); e.qg., Serpell & Hsu, 2001; Hsu & Serp2D03). The C-BARQ is available to
the public and the research community online at wwetwpenn.edu/cbarqg, where users
can also compare their dogs’ scores to those arathgs. In the development of this
guestionnaire, the authors paid explicit attentmand reported statistics relevant to the
guestionnaires’ psychometric properties, includialigbility and validity. However, the
C-BARQ is a very extensive and lengthy questiormaivith items separated into 13
categories by the factor they measure, making tlestgpnnaire too time-consuming for
many applications. Also, as mentioned above, tHRARQ’s design is motivated by an
interest in  evaluating and screening dogs for bienav problems
(www.vet.penn.edu/cbarq). Similarly, Goodloe andrddelt (1998) designed a very
extensive questionnaire to assess dog behaviorchwhlso focused on behavioral
problems. While the assessment of dogs for behavjiwoblems is clearly a worthwhile
purpose and one that makes the questionnaire veeyuly it limits the general
applicability of the tool.

The existing Ratings of Individual Dogs have otiyited application and
breadth, and thus meet only some of my criteriaaddition, many studies using other
assessment methods have yielded findings aboupelsgnality that have never explored
through trait ratings. So, although previous redealoes not satisfy the field’s need for a
widely applicable, comprehensive questionnaire alomg personality, it does suggest
that Ratings of Individual Dogs is the best methodmeet the ten criteria |1 have
specified, and it does provide an adequate stamioigt — in terms of personality
constructs and item content -- for the developn@rthe tool. The goal of this study,
therefore, is to build a questionnaire that drakesnf past research and is thus grounded
in research and theory, that is comparable witlkerotlgstems of assessment, that is useful
across a broad array of applications (from petsdiking dogs), that can be completed in

a reasonable amount of time to aid in efficientyhgring data, that is amenable to a long
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and short version, and that is understandable ypelaons so researchers may draw on

their everyday experiences and observations of tiugjs.

INSIGHT FROM HUMAN PERSONALITY RESEARCH
Human personality psychologists face the same @fgecisions regarding which

method of assessment to use, and, within each mhethow to best develop an

assessment tool or system. Some methods for sgg@grsonality in human animals and
non-human animals overlap. The majority of methoklst can be used to assess
personality in non-human animals can be used withndns. Of the four methods of

assessment discussed here, Test Batteries, ObsealafTests, and Ratings of

Individuals are readily used for assessing mosividdals, whether human or non-

human. However, because humans are not as readilyceptably divided into groups as
dogs are divided into breeds, Expert Ratings okeBrBrototypes are unlikely to easily
translate to use in humans.

When developing tools for rating individuals, ortaxonomy of personality-
descriptive terms to be used as items in a quesdio® human personality psychologists
face many of the same challenges and issues tlatnherent to the process of
developing a dog personality questionnaire. Thelapeof challenges, regardless of the
species assessed, suggests that that these issupest died to the assessment of one
species or the other, but rather to the assessmathbd itself.

Twenty years ago John, Angleitner and Ostendoi@§)l@xamined the process of
building complete and comprehensive collectionshofman personality attributes, as
needed for a personality questionnaire. They desdria number of basic issues, or
challenges. At a very basic level, before beginnindevelop an assessment, researchers
must specify what they will measure, or define peadity. Inherent to this first step is
setting limits of what will be studied, and posgildreating limitations. A common
approach is to focus on a limited domain (e.g.blstdraits), but this is often still too
broad and researchers further limit the scope @if tiools to, for example, extraversion,

or interpersonal traits, or risk-taking behaviors.
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Furthermore, researchers must determine from whieey will compile a
comprehensive list of instantiations or descripgioelative to the domain they study.
Some researchers have collected personality désaspfrom subjects’ responses to
guestionnaires. Other researchers have relied iaitall expertise (e.g., Block, 1861).
Still others have used the lexical approach, assgitiat natural language can serve as a
source for personality attributes because peopllehave encoded in language ways of
describing the most important or salient differendeetween people (e.g., Klages,
1926/1932; Allport, 1937; Cattell, 1943; Goldbet§82).

Researchers have recently suggested a constriditywdlased approach to scale
construction (Simms & Watson, 2007). Because feflduman personality assessment is
arguably more developed than that of animal petggressessment, but the two share
very similar challenges, human personality assessman advise animal personality
assessment methodologies. To that end, much ofdhstruct-validity based approach
over-viewed here has been adopted in developinddgeersonality questionnaire.

The construct-validity based approach to scale tooctson divides scale
construction into three phases: the substantiveditialphase, the structural validity
phase, and the external validity phase. The sutdstawalidity phase is built upon
reviewing existing literature to determine if a negsessment tool is needed, then
defining exactly what is to be measured by the oV, compiling and writing items,
then examining the items through pilot testing andgxpert review. The structural
validity phase targets the goal of determining #teicture of the items (e.g., their
grouping into personality factors), which is oft@one through data collection and factor
analysis. This phase may suggest changes to tteti@ueaire item list. The final stage,
the external validity phase, is the phase in whiwhresearcher determines whether the
assessment tool predicts results of an indeperagsgissment (a criterion), and whether
items on the scale that should be related (i.emstpurported to measure extraversion)
are statistically related while those that shoutd be related (i.e., items purported to
measure openness and items purported to measu@ioism) are statistically shown to

be unrelated. This phase, too, may suggest chaodles questionnaire item list.
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CHAPTER 4
Study 1: Pilot Testing the Initial Item Pool

INTRODUCTION
The goal of Study 1 was to build the initial forrhtbe DPQ. The initial list of

guestionnaire items that served as the launchimgt par the DPQ’s development was
generated, then the item list was revised and adtared to participants. Participants’
feedback was used to guide further modificatiothefDPQ items.

| employed a multi-phase procedure for generatipga of descriptors and then
selecting items from the pool. Essentially, theggsainvolved generating an item pool;
categorizing the items; removing items that wemadly redundant, too broad, or too
narrow in focus; then creating a questionnaireditect empirical data from volunteer

participants.

PART 1: GENERATING AN | TEM PooL
My first goal was to generate a comprehensive pbalescriptors from which

guestionnaire items could be drawn. To ground thestijonnaire in current research and
practice and to maximize comprehensiveness, désgipvere chosen from both
research and applied settings; in particular @ ipool was based on descriptors used in
(a) the dog personality and temperament reseatehatiure, (b) human personality
guestionnaires (e.g., the Big Five Inventory [BRIghn, 1990), (c) instruments used in
applied settings (e.g., shelter intake forms, shettog personality tests), and (d)
supplemental items generated by dog experts.

In Chapter 2, | identified numerous studies inrtheview of the dog temperament
and personality literature. Their review identifiadicles that would serve as one source
of descriptors. Specifically, | collated the amilreviewed in Chapter 2 as well as the
guestionnaires (e.g., the C-BARQ, the Dog-Big Hireentory or D-BFI) used in the
research reported by these articles. In additi®uypiplemented this pool with items that

were not included in the review because they aite wsider development by other
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researchers. From each of these articles and goeatres, | extracted behavior and trait
descriptions. To be as comprehensive as possibéxtracted all behavior and trait
descriptions, regardless of whether they were dbad of the article. For example, in one
factor analytic study (Serpell & Hsu, 2001), | exdied all the traits analyzed, and also
the researchers’ descriptions of common reasondtential guide dogs’ failing to
become working guide dogs.

| also gathered a separate representative setimiabshelter intake forms and
frequently-used shelter dog personality tests. 3¢lection of these tests was based on
how distinctive the instruments were from each Qthew frequently they were used,
and how well they, collectively, represented theetg of instruments used in shelters.
From each intake form and personality test, | agaxtracted behavior and trait
descriptions.

After extracting behavior and trait descriptionsnfr all my sources, | eliminated
exact repetitions (e.g., “dominance over owner’nfrddraper, 1995; Bradshaw &
Goodwin, 1998; Hart & Miller, 1985). Once repetit® were removed, the behavioral
and trait descriptions from the research and agpdientexts yielded a pool of 1,284
descriptions.

Of course although 1 took care to gather all rafgvbehavioral and trait
descriptions, my questionnaire item list’'s contentargely dependent on the behaviors
and traits examined in past research and/or idedté#s important in applied settings, and

therefore may suffer associated limitations.

Initial groupings of itemsinto categories
Given such a large pool of potential items for ¢fuestionnaire, a challenge was

finding and identifying items with similar or maioly content but slightly varied
wording (e.g., “In house/apartment, follows ownamifly member from room to room,”
Goodloe & Borchelt, 1998; “How often does the dagldw the owner around the
house?,” Ledger, personal communication). To fiatdi the search for redundant items,

the items were grouped into broad, content-basezfjoees based on types of behavior
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(e.g., aggression, friendliness). Through this pss¢ the 1,284 items were grouped into
51 categories, such as “Mounting behavior,” “ChggifiAggression,” and “Fearfulness”
(for a complete list, see Appendix A). The categ®manged in size from one item (e.g.,
“Alertness”) to 240 items ("Aggression”). Seven tbfe categories (e.g., Aggression,
Fearfulness, Separation-Related Behaviors) werk tsidb broad to determine the
redundancy so they were divided into narrower sigdgmaies, usually based on
significant features of the items (e.g., involveldten), stimuli described in the items
(e.g., cars, traffic), or environments (e.g., vedffice). For example, the Separation-
Related Behaviors category was subdivided into rsegategories: Vocalizations,
Destructiveness, Food-Related, Restlessness, EliimmBehavior, and General, with a
“Miscellaneous” subcategory for items that did fibbther subcategories. It should be
noted that the categories were provisional andgdesi to help in reducing redundancy;
they did not determine the later phases of the tquesire development. Judges were
free to consider issues of cross-category redungdawch as overlap in items in the
Hearing Sensitivity category and the Fearfulnedsegmy (e.g., “Dog acts anxious or
fearful in response to sudden or loud noises; dtg fearful or startled when a car horn

sounds?”).

Removal of redundant items
One expert judge reviewed all 1,248 items catedpyrgategory. The judge had

three goals: (1) to identify and remove redundagtidvioral and trait descriptions by
consolidating descriptions that were clearly simi{@) to remove descriptions that were
too specific to personality-testing contexts, aBdt¢ maintain the breadth of the original
1,284-item list. This expert made consolidation aecdhoval decisions only when the
decision did not require much judgment and couketdfore be performed by a single
judge. For example, “(Would like to) chase catserfll & Hsu, 2001), “Dog chases
cats if given the chance” (Hsu & Serpell, 2003)] &Ghases cats (given the chance)” (C-
BARQ) were consolidated without consulting othedgas. However, “Does your dog

chase strange cats” (Stephen, personal commumgatias retained as a separate item
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for further evaluation with other judges becausethsd introduction of the issue of
strange, familiar, and unspecified cats. The dp8oris “fear of a toy car traveling in
circles with lights flashing” (Goddard & Beilhart984a) and “reaction to a stranger that
hides and assaults the dog when passing the hilage” (Svartberg, 2002) were
removed because they were seen as specific toradityetesting contexts. When there
was doubt whether to retain an item, the item wé#gimed. This process reduced the pool

of items to 750 items, grouped into 51 categoriebtaeir subcategories.

Review of the item pool
Three expert judges reviewed the 750 items cayelgpicategory, examining

each item individually and relative to the othemsits category. The process of expert
review to assess item quality has been describedcasical step in the process of item
pool development. In particular, Worthington and ittéker (2006) recommend experts
assess the content validity (e.g., the extent twhvthe set of items represents all facets
of the concept being measured) of the individuaing and the item pool during this
phase of questionnaire development. Thereforeaimeof this phase was to reduce the
number of behavioral and trait descriptions to aemanageable set, while retaining all
meaningful, unique, and potentially important dgg@ns for the empirical phases.
Careful attention was paid to be sure that itenth Woth positive valence (e.g., “Dog is
friendly”) and negative valence (e.g., “Dog ignoossnmands”) were included and were
roughly counterbalanced to overcome possible asqeree response bias. Both traits
(e.g., “Dog is clever”) and behaviorally descrigtitems (e.g., “Dog learns readily,”
“Dog is slow to learn new tricks or tasks”) wereluded for as many categories of items
as possible. This process resulted in a list of pb&ntial items, covering all 51
categories and their subcategories.

The same three expert judges then reviewed thddisketermine whether any
potentially important behaviors or traits had besxtluded. A trait or behavior was
deemed potentially important if dogs could be défdgiated on the trait or behavior

dimension, it had practical importance (e.g., eglato learning or training), or it had
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theoretical importance (e.g., captured somethirag thight be an additional facet of a
trait). Two items were added: “Dog appears to retv&man object when it is out of sight
(e.g., in your pocket, behind your back),” and “Dedl work to obtain an object or
reward (e.g., ball, treat) that is hidden.” A li$t360 questionnaire items resulted.

The questionnaire item list needed to be screémetems that were difficult to
understand/interpret, ambiguous, too technicalotrerwise problematic. | therefore
needed to administer the questions, with ample appivy for feedback, to a population
representative of those who would be taking thestjoienaire and possibly using it and
any future versions (i.e., a variety of lay dog enmwith differing levels of experience
and areas of expertise).

PART 2: ADMINISTRATION AND FEEDBACK -DRIVEN REVISION OF THE DPQ
My second goal in Study 1 was to attain and useldack from a population of

dog owners. Because major goals in the generapnlesi the DPQ include meeting
criteria such as ease of use and wide applicapilityvas of vital importance to get
feedback from a variety of dog-owner participanfgpraximating those who might
ultimately use the DPQ. To help facilitate reachingiide variety of dog owners, and to
take advantage of other benefits afforded by wedethadata collection (Gosling et al.,
2004), participants completed the DPQ and gavebedonline. Their feedback guided
revision of the DPQ.

Method

Participants
The first version of the questionnaire was lengthigh 360 items and background

information, so completing it was an arduous tdskrespond to each of the items on the
guestionnaire, participants were required (1) tdigély familiar with a particular dog’s

behavior, and dog behavior in general, and (2)edighly engaged in completing the
task. Thus, common sources of participants (emergraduate students) would not be

appropriate because they would not have suffickeimwledge of canine behavior and
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would not be sufficiently engaged to respond totladl items carefully. The expertise
criterion suggested | use experienced dog ownérs.ehgagement criterion suggested |
use people who freely volunteered to participathenresearch with a full understanding
that an arduous task lay ahead.

Volunteers signed up through a webpage. At the @itential volunteers were
informed about the reasons for the study and wisatigpation would entail. If an
individual wanted to volunteer, he or she enteredemail address that was sent to a
database. An email message was sent to all vohsntieenking them for their interest in
the study and providing additional information abthe research. | used four means of
publicizing my call for research volunteers. Fitgdbosted a link to information about the
study on the website of the Animal Personality itost, www.animalpersonality.org, a
University of Texas-based research group foundedhe study of non-human animal
personality. Second, | posted messages to onlswsision and e-mail groups focused on
topics like dog training, dog health, and rare-dreescue. Third, | posted flyers at
Austin-area dog training and boarding facilitiegst, |1 e-mailed rescue groups focused
on rare breeds. In all of these recruitment effdrtggve permission for people to pass on
information about the study. As a result, messagesut the study circulated through
various other online dog discussion groups anchitrgi groups, in addition to various
organizations’ flyers and newsletters. All potehtialunteers contacted me directly to
sign up to participate in the study and were radifwhen questionnaires became
available.

When initially volunteering, 70% of volunteers ref@a how they had learned
about the study. Of the 70% who reported this miation, 14% learned about the study
from reading the Animal Personality Institute wébsBixty-seven percent learned about
the study from an online discussion group, inclgdiiscussion groups focused on rare
dog breeds and dog rescue groups. Fifteen pereamidd about it from a friend or
relative, breeder, or trainer with whom they waahkd the remaining four percent learned

about the study from a flyer.
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A random subsample of 225 participants was seldctead a larger list of people
who had volunteered to fill out the DPQ. At the esfdMay, 2005, these participants
were contacted via e-mail, asked to fill out the @Pand directed to the online
guestionnaire form. By the deadline two weeks |até@ volunteers had responded. The
data from these 152 participants were consolidatedanalyzed.

Materials and Procedures

Utilizing web-based methods
The format of the DPQ - items followed by Likerake rating systems — lends

itself to both a traditional paper-and-pencil foamd an online form. Web-based studies
and online self-selected Internet samples are begpmore and more popular as the
Internet becomes more widespread and accessibls. méthod of data collection is
associated with various concerns, but also with eroos benefits. Most concerns
associated with web-based data collection have beferted, including concerns about
impact of self-selection (Walsh et al., 1992); tberrespondence between surveys
conducted online with those conducted through mi@ditional methods (e.g., McCabe
et al., 2006; Gosling et al., 2004); whether Ingesamples are composed of maladjusted,
isolated, and/or depressed individuals (e.g., @g<it al., 2004); and the integrity of the
data (McGraw et al., 2000).

Web-based data collection also affords many adgastaver traditional methods
of data collection. For example, online data caitectends to be very efficient, because
many participants can be reached and can completgtudy at once without requiring an
experimenter to administer the study. Online datkection also removes the necessity of
entering data and, with it, the risk of data emingtakes. In addition, using the Internet
enables researchers to reach people outside dfpieal subject pool (e.g., Gosling et
al., 2004), including people who are disabled, gapkically distant, elderly, or in a
specific and rare population.

The DPQ was placed online to take advantage ottheseral advantages, but

also because online data collection afforded benspecific to administration of the
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DPQ and similar questionnaires. First, the goairefting a questionnaire that is widely
applicable requires piloting and evaluating the sjoenaire in a diverse population.
Respondents (dog owners) should vary in terms ef sgx, occupation, type and extent
of experience with dogs, geographic region, ete Trget dogs should also compose a
diverse sample; they should vary in breed, sex, agee, castration status, health,
training, geographic location, etc. Second, develept of this questionnaire requires a
very large sample, and a specialized group of geaplo are both knowledgeable about
dogs and their dog in particular, and interestedugh in dog behavior to complete a
lengthy questionnaire. Third, an algorithm couldused to randomly select the target
dog for a questionnaire when a participant had ntioam one dog, thus avoiding bias
from the participants. Finally, the questionnaieis could be presented in a uniquely
random order for each participant.

To ensure data quality, individuals will be askedaapart of the DPQ whether
they have completed the form before, repeat resgsndill be removed from the
sample, and recruitment with conducted the goakdalfecting data from a diverse

population of people and dogs.

Administration of the DPQ
The online questionnaire consisted of four parit B asked participants to

provide the basic background information that aldwne to assess the diversity of my
sample. These questions included where the peiges, Ithe capacity in which the
person interacts with dogs, how many dogs the penss had in his or her lifetime, and
how many dogs the person currently owns. Afterpdieson indicated how many dogs he
or she had, the questionnaire asked for the narhegp do five of those dogs, then
randomly selected one dog as the target dog fogulestionnaire.

Part 2 of the questionnaire asked background guesspecific to the target dog,
allowing me to assess the diversity of the doghenstudy. For example, these questions
included the dog’s breed, sex, age, weight, whetterdog was castrated and, if so, at

what age. Further questions included whether tlgepformed any specific jobs (e.qg.,
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guide dog), whether the dog had any illnesses sabdities (e.g., blind, deaf, arthritic),
and whether the dog had ever bitten a person ogaait been bitten by another dog.

Part 3 of the questionnaire included the 360 goestire items, plus one
accidental repetition of the item “Dog is anxioufat a total of 361 questionnaire items.
Fifty questions appeared on each page. The anguieme for each question appeared
below that question. The options were a seven-dokart scale ranging from “strongly
disagree” to “strongly agree,” plus “not applicabl®articipants were instructed to
indicate an item was “not applicable” if their dogad never been in the situation
described (e.g., had never been around childrenadtdition, there was an option for
participants to tick a box indicating when an iteras “difficult to interpret”. The 361
guestionnaire items were in random order for eaaltigpant such that no two
participants’ questions appeared in the same ortlantentionally grouped some
guestions, however, so that they would always apfmggether. Items were grouped to
enable participants to compare and contrast thetigms. For example, “Dog exhibits
submissive behaviors (e.g., rolls over, avoids egatact, yawns, licks lips) when
greeting familiar people” and “Dog exhibits submissive behaviorgy.(erolls over,
avoids eye contact, yawns, licks lips) when gregtimfamiliar people” always appeared
consecutively, in this order.

After participants completed Part 3 of the questaire, | thanked them for their
participation, gave them the opportunity to signtapeceive updates about the study,
and gave them the opportunity either to be finishétl the questionnaire or to fill out
further background information and/or give feedbanokhe questionnaire. If participants
volunteered to fill out more background informati@bout their dogs, they were
forwarded to Part 4 of the questionnaire. Partké@gparticipants about their dogs’ diets,
amount of time their dogs spend alone or with peadle type of veterinary care they use
(e.g., traditional, holistic), and gave particigahe opportunity to give any feedback
they felt was important.
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Results
The main goals in Study 1 were to assess whethdrcipants had trouble

understanding any of the items and to incorpor#tergoarticipant feedback to improve
the questionnaire. | therefore analyzed particigamésponses to the “difficult to
interpret,” “not applicable,” and free-responsemse | did not analyze their responses to
the 360 Likert scales.

Difficult to interpret
Fifty-one participants never used the “difficultitderpret” option, indicating that

101 participants used the option at least oncay-$mur participants used the “difficult to
interpret” response 1-5 times, 21 used it 6-10 $imd used it 11-15 times, 3 used it 16-
20 times, and 2 used it more than 20 times. Ongesubsed the “difficult to interpret”
response more than 36 times; only this last paditi was removed from the dataset. The

following analyses are based on 151 participamstdback.

Not applicable
If a participant’'s dog had no experience like thascribed in an item, then

participant was able to indicate that the item wat applicable to the dog by clicking
“not applicable” in lieu of rating the dog on thegm. For example, if the dog had never
come into contact with livestock, then the parteipcould indicate the item “Likes to
chase livestock” did not apply. Inclusion of thesponse option made certain that | was
not forcing participants to choose a response.d &also able to make certain participants
made use of this response. A total of only 16 ef1b1 participants never used the “not
applicable” response; the remaining 135 participarged the response at least once.
Fifty-nine participants used the “not applicabl&sponse 1-5 times, 25 used it 6-10
times, 24 used it 11-15 times, 12 used it 16-2@s$inseven used it 21-25 times, and eight

used it more than 25 times.

Free-response suggestions
The free-response portion of the questionnaire gavticipants the opportunity to

give feedback, share comments, provide further d¢pacind information, and even tell
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stories about their dogs. The vast majority (mdw@nt90%) of participants completed
Part 4 of the DPQ and provided free responsesnam@ than 75% indicated that they
enjoyed filling out the questionnaire. Many pagants also indicated they believed they
had gained a greater understanding of their dogélabior from the extensive and
detailed consideration required in responding &édhestionnaire items. Few participants
(four) complained about the length of the questsre) and of those two indicated that
they felt the length was necessary.

Participants also gave specific feedback pertairimgjuestionnaire items. A
number of participants said that, for specific typef behavior (assertiveness,
submission), they had more trouble understandexgstthat did not include examples.
Participants also indicated that they were unsore to rate their dogs on items assessing
common types of behavior (e.g., friendliness, aggjom) if they thought their dog fit a
description (e.g., friendly to unfamiliar people)tlihe dog did not display any or all of
the example behaviors (e.g., tail wagging). Manytig@ants also indicated that
descriptors in items (e.g., “fearful” behavior, tmgssive” behavior) should be
emphasized typographically to make then stand $ame participants also suggested
additional items that could be added to the questoe, including, “Dog is attuned to

owner’s routine (e.g., predicts homecoming),” “Daygpears aware of owner’'s emotions
(e.g., comes when owner is sad, crying),” and “Degds off owner's emotions (e.g.,

nervous if owner is nervous)”.

Sample demographics
Demographic information collected from the 151 pgvants retained for

analyses in Study 1 is presented in Table 4.1.@old indicates the type of information
reported in the corresponding rows. Study 1 inaudeth men and women, though the
majority of participants (89.4%) were women. Theamege of participants was 44
years, and the standard deviation of their ages Magears. The majority (84.8%) of
participants were from the United States (US). @lthh 43 participants indicated they

currently lived in Texas, a total of 31 of the 3@tes were represented by at least one
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participant. All participants indicated that theyne native English speakers. Just over
14% (22) of the 151 participants reported having-teated careers, which would likely
entail some degree of expertise and increased ifaityil with dogs and dog behavior.
The mean number of dogs each participant had owwaedhis or her lifetime, previous
to his or her current dog and including childhoadily pets, was 4.4, but was variable
(s.d. = 3.4). The mean number of dogs currentlyemhand living in-residence with the
participants was 2.2 (s.d. = 1.2). On the basidenfiographic information, participants in
Study 1 were comparable to those in Study 2 (rter)iaStudy 1 participants were seen

as a representative sub-sample.
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Table 4.1. Demographic information about partictigan Study 1

Study 1

Sex (dog owner)

Age (dog owner)

Male
Female

Mean
standard deviation
Age not reported

16 (10.6%)
135 (89.4%)

44
12
2 (1.3%)

Country of residence U.S. 128 (84.8%)
Canada 16 (10.6%)
Australia 2 (1.3%)
U.K. 2 (1.3%)
Other (Native language is English) 2 (1.3%)
Country of residence not reported 1(.7%)

Dog-related careers Breeder and/or Exhibitor 9 (5.9%)
Trainer and/or Behaviorist 8 (5.2%)
Dog rescue worker/volunteer 3 (2%)
Veterinarian 1 (.7%)
Groomer 1 (.7%)
Kennel/Daycare owner or employee 0
Assistance dog partner 0

Mean (s.d.)

Number of dogs owned  Past (mean; s.d.) 4.4 (3.4)
Number not reported 0
Currently (mean; s.d.) 22(1.2)
Number not reported 0

Total number of participants 151
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It was also important to confirm that a diversengke of dogs was assessed in
Study 1. | examined the composition of the sampléerms of various characteristics,
including age, sex, castration, and breed, amongretIn Study 1, the dogs’ average age
was 5.1 (s.d. = 3.5) with two dogs’ ages unrepoaed one reported as unknown. Other
demographic information about the dogs is presemte@iable 4.2. The characteristic
examined is listed in bold in the first column (e@astration status), subcategories of the
characteristic (e.g., male, female) are listechengecond and, as necessary, third columns
(e.q., spayed, intact, not reported). The numbeatogfs (out of 151) identified as fitting
each category is listed in the column titled “Numbédogs”. The sample of 151 dogs
was relatively diverse. Approximately half (51.7%6)the dogs were male. The majority
(119, or 78.8%) are castrated, but intact animadsaéso represented. Both purebred and
mixed-breed dogs are included in the sample, withddferent breeds included in the
purebred portion of the sample. Labrador Retrie\aes strongly represented; 20 are
including, making up approximately 13% of the sagnflhis large number of Labrador
Retrievers is representative of both the populatiorgeneral and of dog personality
research (see Chapter 2). | also examined whdtleelddgs had any disabilities or health
issues, whether the dogs had bitten a person, sdratof role they played in their
owners’ lives (e.g., pet, guide dog), and what dpgrts they were in. The collective
demographic information presented in Table 4.2 sstggthe 151-dog sample included a
wide variety of dogs who differed along many dimens. It is likely that these dogs also
differ in terms of their personalities. For exam@eme of the dogs serve as guide dogs
or certified Animal Assistance Therapy dogs andthtes likely to be friendly towards
people and other animals and show stable behawatberps, but other dogs are guard

dogs or compete in dog sports that require a witiess to bite people (e.g., Schutzhund).
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Table 4.2. Demographic information about targetsdogStudy 1

Number of dogs

Sex

Castration
Status

Purebred

Bitten a
Person

Disability and
Health issues

Job or Role

Male

Female

Unreported

Males Neutered
Intact
Unreported

Females Spayed
Intact
Unreported

Unknown

No (mixed)

Yes

Unreported

Unknown

No

Yes

Unreported

Unilaterally deaf
Bilaterally deaf
Blind in one eye
Blind in both eyes
Arthritic

Hip dysplasia
Elbow dysplasia
Other disabilities

Pet/Companion
Assistance dog

Guide dog

Hearing ear dog
Medical assistance dog
Search and rescue
Guard dog

Animal Assisted Therapy
Dam or sire for breeding

78 (51.7%)
73 (48.3%)
0

61 (40.4%)
17 (11.3%)
0

58 (38.4%)
15 (9.9%)

0

7 (4.6%)
50 (33.1%)
94 (62.9%)
0

4 (2.6%)
130 (86.1%)
15 (9.9%)

2 (1.3%)

0

1 (.7%)

1 (.7%)

1 (.7%)
15 (9.9%)

7 (4.6%)

2 (1.3%)
34 (22.5%)

144 (95.3%)
3 (2.0%)

0

1 (.7%)

2 (1.3%)

1 (.7%)

12 (7.9%)
21 (13.9%)
8 (5.3%)
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Table 4.2 Continued

Number of dogs

Sport Obedience 21 (13.9%)
Sledding 0
Carting 6 (3.9%)
Frisbee 5 (3.3%)
Earth dog 4 (2.6%)
Show/Conformation 12 (7.9%)
Schutzhund 2 (1.3%)
Agility 29 (19.2%)
Herding (competitive) 4 (2.6%)
Flyball 2 (1.3%)
Hunting 8 (5.3%)

Total number of dogs 151

Note. The sum of the number of dogs who participateports will not equal the total
number of dogs in the study; some dogs are nopants, and others are in multiple.
Similarly, participants may consider a dog to behba pet/companion and to have
another job or role (e.g., assistance dog, seardhescue dog).

| tem Re-examination and Revision

Difficult to interpret
Because one of my goals was to design a questiantigit participants find easy

to understand, | examined the items participardscated were difficult to interpret. To
be assured that | was not using feedback fromgpaatits who over-used the “difficult to
interpret” option, | looked to see if there wereyaparticipants who indicated a
particularly high number of items as difficult taterpret. | decided to remove any
participants who used this option on more than 109636, of the 360 items. | then
examined items that a large percentage of partitspandicated were difficult to
interpret. | set a high threshold for items to beluded in the questionnaire without
undergoing this scrutiny, requiring all items matkas difficult to interpret by 5% or
more of participants to be re-examined. Only if 9886 more) of participants did not
indicate an item was difficult to interpret did Hggsume the item was readily understood.
At this threshold, 25 of the 360 items had to beexamined. Six researchers

independently examined the difficult-to-interpregms, generated possible re-wordings
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of each, and then consensually reworded the it#vinen rewording items, the objective
was to use more precise and simpler language, laodt@ provide example behaviors.
For example, 39 participants indicated that “Dogeacting to coming into physical
contact with objects” was difficult to interprettierefore reworded the item to “Dog is
easily startled by unexpected contact with objdetg., tripping, brushing against a
doorframe)”.

Of the 25 items included for revision, seven (28%ere from a pool of items
modeled after the human Conscientiousness factamrd from the BFI (e.g., John,
1990). Of all of the items in the original 1,28é&s1 DPQ item pool, these seven were the
only ones modeled after items used to assess @mntistisness in human personality
research, or, indeed, posited to assess Consaienées. The items proved quite difficult
to reword, in part because providing example bedravito illustrate them was
challenging. For example, “Dog does things effidgnwas reworded to “Dog achieves
tasks (e.g., fetches objects) quickly and eastipivever, the finding that it was difficult
for participants to interpret traditional Consciensness-related items with respect to
their dogs is consistent with Gosling and John@9@) suggestion that Conscientiousness
does not appear as a separate personality dimemsi@pecies other than humans,

chimpanzees, and possibly other closely related.ape

Free-response suggestions
A similar method was used to examine free-respdasdback given by the

participants. First, | compiled all of the freepesse feedback, separate from all other
data provided by each participant. Next, four reseers examined each free response
independently. These researchers aimed to extrEeiation on how the participant felt
the questionnaire could be improved, how the padrd felt about the questionnaire,
whether anything was missing from the questionnainel so on. After completing this
step independently, the four researchers collabdrit generate a list of the suggestions
and feedback generated from these free responses.dbg personality researchers

reviewed the list and decided how to modify thesgieanaire items. For example, many
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participants suggested adding items pertainingpt® &ware dogs are of their owners and
how much their behavior is affected by their own@is resolve the issue of whether this
topic was adequately covered in the questionnaireed to make certain that questions
about how socially attentive dogs were to their emsn(e.g., “When in the home, dog
follows owner/family member from room to room,” “Das easily influenced by owner

without being given direct commands or cues,” “Deg@ttentive to actions and words of
its owner”) were included and that each was clear, (not marked as “difficult to

interpret,” or carefully revised if they had been).

INTERMEDIATE QUESTIONNAIRE #1
At the end of Study 1, the questionnaire retain@d iBems, 25 of which had been

revised for clarity. In addition, instructions thadgs need not display any or all example
behaviors to be rated high on an item were empédsitems that had been marked as
“not applicable” and the “not applicable” responsgtion were retained for further

examination in the next study.

SUMMARY OF FINDINGS
In Study 1, 151 participants rated their dogs @6@item questionnaire and gave

feedback on how easily interpreted and generalhliegble the 360 items were. Because
the goal of this study was to make certain thah#evere readily understood by lay dog
owners, items that were marked as difficult to ustdd by 5% or more of the

participants were re-examined. At this thresholsl,it2ms were reworded to be more

precise and to have simpler phrasing.
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CHAPTER 5

Study 2: Factor Structure Identification

INTRODUCTION
The goals of Study 2 were to determine the numlbdaaiors underlying the

behaviors and characteristics assessed in the @PQentify the facets of each trait, to
begin to reduce the number of items in the questiza from 360 to a more practical
length and to assess the stability of the facttutism.

To determine the factors in the original questiored used EFA (PCA, varimax
rotation) on data collected from a new, larger dampthen selected the number of
factors based on the convergence of four critétiaen sought to assess the repeatability
of the factor solution and to evaluation the adeguz the solution to the Study 2 data
by performing an EFA on one half of the data wiB83tems, then fitting the derived
model to the second half of the data. The model fwasing SEM to perform CFA and
was evaluated with a number of fit indices.

Once the factor model was confirmed, | sought tiertkeine the number of facets
that composed each factor. | used EFA (PCA, pronogtion) on the whole dataset,
separately analyzing groups of items that loadedeach factor. | then selected the
number of facets in each factor based on threerizit

Finally, to achieve the goal to have a shorter mode manageable questionnaire,
| evaluated each item in terms of its contributiorthe content validity of the scale and
the questionnaire, its loadings on factor and fawmstles, and its contribution to the
internal consistency the scale onto which it loadeetbtal of 102 items were retained for
further evaluation in Study 3.

To assess the replicability of the factor solutwithin Study 2 with the newly
trimmed item list, | divided the sample in half farnew EFA and then CFA. With the
first half of the data, | performed an EFA and stdd the number of factors based on the
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three criteria used in the previous EFA of the saat@. | performed a CFA using SEM

to fit the five-factor model from the first half tfie data to the second half of the data.

METHOD
Design

My intentions to use EFA in Study 2 dictated reguoients of the sample
composition and size. Specifically, a large anceie sample was needed. There are two
major risks to having a homogeneous sample or fawgpants: (1) the sample may not
be representative of the intended population, &)ctlfance can substantially influence
correlations among items when the ratio of paréinig to items is low, creating unstable
patterns of covariation and leading to factor dtries that do not generalize to new
samples (DeVellis, 2003; Worthington & Whittake®0B).

Gorsuch (1997) addressed sample composition, clgiriat it is not necessary
for the sample to closely represent the intendgauladion, if individuals who would
score high and low on the scale are well repredenfeparticipants share certain
characteristics (e.g., sex, age, race), even \@agelsamples may not control for the
systematic variance produced by these characteristhus, in the current study it was
important to recruit a heterogeneous sample, asd & verify that the sample was
diverse before conducting EFA.

There are many recommendations for determiningpkarsize requirements
based on study design, most of which err on the sfdrecommending larger sample
sizes. Large sample sizes are needed in questiendavelopment research so that
variance that is introduced by specific particigamight be cancelled out (i.e., by
random effects that tend to occur in large sampdes, Tabachnick & Fidell, 2001).
Recommendations have been based on sample size @an, an excellent sample
comprises 1,000 participants; Comrey, 1973), orrdlie of participant number to items
(e.g., ratios of 5-10 participants per item areqad¢e, Gorsuch, 1983; ratios of fewer
than 3 participants per item are inadequate, Retigé., 2000), and item communalities
and ratios of items to factors (e.g., Guadagnolidicer, 1988; MacCallum et al., 1999).
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In Study 2, | elected to be conservative by usitgrge sample size, seeking a ratio of at
least 10 participants per item for the first EFArfprmed on the whole sample), or a

total of at least 3,600 participants in the wha@mple.

Participants
A new group of participants, drawn from the sampypation as those who took

part in Study 1 (but not including any participantso had taken part in Study 1), filled
out the questionnaire online for Study 2. Thesainger participants responded to the
online questionnaire between August, 2005, and algn@2006. A total of 4,105 cases
were compiled; initial analyses (described belovwfined the dataset to 3,737

participants.

Materials and Procedures
The procedure for Study 2 was identical to thatStudy 1, and using web-based

data collection afforded the same advantages. Tibstignnaire for Study 2 had the same
four parts as for Study 1, modified as per the lbee#t from participants from Study 1. As
in Study 1, the questionnaire in Study 2 includee &accidental repetition of the item

“Dog is anxious” for a total of 361 items.

RESULTS
It was necessary to refine the data sample and iagainfor errors prior to

analysis. First, | removed duplicated cases in Wwhparticipants had filled out the
guestionnaire more than once (either about the shogeor about different dogs). In the
case that a single participant filled out the goesiaire about two different dogs, |
retained the questionnaire information that pgriot had completed first. This process
reduced the dataset from 4,105 to 3,830 particgant

Second, | examined the frequency of responses doh guestionnaire item to
check for possible errors in saving the data (items for which there was only one

response saved from all participants). No anomaliese found in the dataset, though
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responses to each item were not regularly distibyite., responses to some items were
positively or negatively skewed).

Third, | examined the number of participants whd ledt items blank. | removed
79 of the 3,830 participants because they had dfate respond to 10 or more
(approximately 3%) of the items; they had neithetied their dog on these items, nor
indicated the item was “not applicable”. The rasgltdataset contained 3,751 unique
cases.

Fourth, | examined participants’ use of the “noplagable” response to items. |
examined use of this response by both items angablycipants. | removed 14 of the
3,751 participants from the dataset because thdigated that more than 20% of the
items were not applicable. Because of the frequesfcthis response to items about
aggression and other socially undesirable behavidtsnk it is possible some of these
participants misunderstood my directions and ukediot applicable” response in place
of “strongly disagree” when they believed an iteith kot describe their dogs. Removal

of these datasets resulted in retaining the data 8,737 participants.

Sample demographics
Demographic information for the 3,737 participaimtsStudy 2 is presented in

Table 5.1. As in Study 1, both male and female dagers were represented, but men
made up the minority (15.9%, or 595 men). The ayera@ported age of participants was
43 years, with a standard deviation of 12 yearsp@@cipants did not report their ages.
The majority of participants were from the U.S.pugh Canada, Australia, and the
United Kingdom (U.K.) were also represented. EVEr§. state was represented in the
sample, though there were only two participantsmfréiNorth Dakota and three

participants from Delaware. Likely due to the iraged attention the questionnaire
received after a related storyTine Des Moines Registaa large number of participants
(663) were from lowa. Large numbers of participaaiso came from New York (435)

and from Texas (371). In addition, 51 participamgsorted that they were native English

speakers but currently living outside those founrtdes. Slightly less than 10% (N =
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370) of the 3,737 participants reported having oelgted careers (e.g., 138 were dog
trainers or behaviorists, 38 were veterinarianshe Tmean number of dogs each
participant had owned in his or her lifetime, poms to the current dog or dogs but
including childhood family dogs, was 5.3, thougk ttumber was highly variable (s.d. =
3.5). On average, the participants each currenttyeal 2.3 dogs (s.d. = 1.3).

Table 5.1. Demographic information about partictigan Study 2

Study 2
Sex (dog owner) Male 595 (15.9%)
Female 3,142 (84.1%)
Age (dog owner) Mean 43
standard deviation 12
Age not reported 29 (.8%)

Country of residence U.S. 3,447 (92.2%)
Canada 150 (4%)
Australia 39 (1%)
U.K. 46 (1.2%)
Other (Native language is English) 51 (1.4%)
Country of residence not reported 4 (.1%)

Dog-related careers

Breeder and/or Exhibitor
Trainer and/or Behaviorist

139 (3.7%)
138 (3.7%)

Dog rescue worker/volunteer 27 (.7%)
Veterinarian 38 (1%)
Groomer 10 (.3%)
Kennel/Daycare owner or employee 14 (.4%)
Assistance dog partner 4 (.1%)
Mean (s.d.)

Number of dogs owned  Past (mean; s.d.) 5.3 (3.5)
Number not reported 0
Currently 2.3(1.3)
Number not reported 0

Total number of participants 3,737
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As in Study 1, it was also important to confirnatitta diverse sample of target
dogs was assessed in Study 2. | examined the caioposf the sample in terms of the
same characteristics that | examined in Study IStidy 2, the dogs’ average age was
slightly older: 5.9 (s.d. = 3.6) with all but fodogs’ ages reported (those dogs’ ages were
reported as “unknown”). Other demographic inforrmatabout the dogs is presented in
Table 5.2. The number of dogs (out of the 3,73&imed in Study 2) identified as fitting
each category is listed in the column titled “Numbgdogs”. The sample of 3,737 dogs
appears to be relatively diverse. Approximatelyf [(&a0.8%) of the dogs are male. The
majority (82.0%, or 3,049 of the 3,717 whose castnastatus was reported) were
castrated, but intact animals were also represdited656). Purebred dogs (N = 2,703),
mixed-breed dogs (N = 883), and dogs whose breediamy unknown (N = 94) were
included in the sample, with 182 breeds represemtethe purebred portion of the
sample. As in Study 1, Labrador Retrievers are liteed represented in the largest
number; 195 Labradors are included, composing ajpadely 5% of the sample.

| also looked at whether the dogs had any didedslor health issues, whether the
dogs had bitten a person, what sort of role thayed in their owners’ lives (e.g., pet,
guide dog), and what dog sports they were in. Nouwdative total is presented for the
number of dogs who participate in sports, becauaeynof these dogs participate in a
more than one sport. A large number of dogs sesvkramal Assisted Therapy dogs (N
=506), or compete in agility (N = 624), formal diience (N = 524), and/or in American
Kennel Club conformation (N = 520), reflecting theactivities’ and competitions’
current popularity, especially among dog enthusia3the demographic information
about the dogs in Study 2 suggested that they ceenpaliverse sample, satisfactory for
EFA.
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Table 5.2. Demographic information about targetsdogStudy 2

Number of dogs

Sex

Castration
Status

Purebred

Bitten a
Person

Disability and
Health issues

Job or Role

Male

Female

Unreported

Males Neutered
Intact
Unreported

Females Spayed
Intact
Unreported

Unknown

No (mixed)

Yes

Unreported

Unknown

No

Yes

Unreported

Unilaterally deaf
Bilaterally deaf
Blind in one eye
Blind in both eyes
Arthritic

Hip dysplasia
Elbow dysplasia
Other disabilities

Pet/Companion
Assistance dog

Guide dog

Hearing ear dog
Medical assistance dog
Search and rescue
Guard dog

Animal Assisted Therapy
Dam or sire for breeding

1,897 (50.8%)
1,828 (48.9%)
12 (.3%)

1,469 (39.3%)
421 (11.3%)

7 (.2%)

1,580 (42.3%)
235 (6.3%)

13 (.3%)

94 (2.5%)
883 (23.6%)
2,703 (72.3%)
57 (1.5%)

123 (3.3%)

3,152 (84.3%)
447 (12.0%)
15 (.4%)

6 (.2%)
51 (1.4%)
21 (.6%)
24 (.6%)
306 (8.2%)
201 (5.4%)
56 (1.5%)
728 (19.5%)

3,648 (97.6%)
66 (1.8%)

19 (.5%)

19 (.5%)

28 (.7%)

31 (.8%)
413 (11.1%)
506 (13.5%)
301 (8.1%)
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Table 5.2 Continued

Number of dogs

Sport Obedience 524 (14.0%)
Sledding 16 (.4%)
Carting 56 (1.5%)
Frisbee 127 (3.4%)
Earth dog 55 (1.5%)
Show/Conformation 520 (13.9%)
Schutzhund 36 (1.0%)
Agility 624 (16.7%)
Herding (competitive) 210 (5.6%)
Flyball 120 (3.2%)
Hunting 195 (5.2%)

Total number of dogs 3,737

Note. The sum of the number of dogs who participasports will not equal the total
number of dogs in the study; some dogs are nqgionts, and others are in multiple.
Similarly, participants may consider a dog to bthtpet/companion and to have
another job or role (e.g., assistance dog, seardhiescue dog).

| tem refinement

| examined the items in terms of the percentagh®ietained 3,737 participants
who indicated each item was “not applicable”. Begal have the goal of designing a
guestionnaire that is broadly applicable with itetnst are descriptive for the majority of
dogs, | opted to remove items that were indicatedad applicable by 20% or more of the
3,737 participants. This resulted in the removatight items, leaving 352 items (or 353

items if the two appearances of “Dog is anxiou® apunted as two items). Iltems that
were removed are listed in Table 5.3.
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Table 5.3 Items removed from the 360-item pool wuearrow applicability
Participants

who marked
item as “not
Item text applicable”
Dog likes to chase livestock. 1,736 (46.5%)
Dog exhibits less aggression towards objects nasiins after repeated exposure to them. 1,06@928.
Dog is quick to calm down after showing aggression. 1,029 (27.5%)
Dog exhibits aggressive behavior (e.g., bares teetiwls, lunges) when an unfamiliar person
threatens a family member. 947 (25.3%)
Dog exhibits aggressive behavior (e.g., bares teetiwls, lunges) towards large animals (e.g.,
horses, cattle). 916 (24.5%)
Dog exhibits fearful behavior (e.g., flees, tucki, trembles) towards large animals (e.g.,
horses, cattle). 865 (23.2%)
Dog exhibits aggressive behavior (e.g., bares teetiwls, lunges) when cornered by an
unfamiliar child. 798 (21.4%)
When off leash and away from home, dog barks gtchés, children running, or joggers. 778 (20.8%)
ANALYSES

Part 1: Exploratory Factor Analysis
In the first phase of Study 2, my goal was to assasd identify the major

dimensions underlying the personality ratings tigfo&EFA (PCA, varimax rotation) on
the participants’ ratings of their dogs. My anab/sgere exploratory so | made no
specific predictions concerning the number of fesctbat would emerge. However, | had
no reason to believe that one primary (or pringifattor would account for the majority
of the variance in the data, so varimax rotatios ¥ee most appropriate choice (Hetzel,
1996). The primary reason for using EFA is thailbws items to be related to any of the
factors underlying participants’ responses. It dis{ps in the process of item reduction
because it enables the researcher to identify ithatsdo not measure an intended factor
or that measure more than one factor at once f(iegns that are not univocal). These
traits may be poor indicators of the construct gemeasured and can be eliminated from
the questionnaire in the process of shortening it.

As noted above, as a part of my selection procaedurgcluded participants who

had left questionnaire items blank. However, whems that were left blank and items
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that were marked as “not applicable” were bothté@as missing data, most participants
had at least one missing data point. Indeed, oaB/ Gases were entirely complete. The
mean number of missing data points per participamen items left blank and items
marked as “not applicable” were combined was 8.8%3, with 72.5% of participants
having 10 or fewer missing data points. In the sasbere data were missing, | used
mean substitution.

Before proceeding with the EFA, | needed to assiesssampling adequacy to
make certain that the data were amenable to EFAingaan adequate sample size
addresses one aspect of this issue, but anothlee immagnitude of correlations between
variables, as displayed in the correlation matBartlett’'s (1950) test of sphericity is a
very common test used for this purpose; it estiméte probability that the correlations
in the matrix are 0. Unfortunately, Bartlett's tedtsphericity is largely dependent on
sample size such that it is likely to be significdor large samples even when
correlations in the matrix are small (Tabachnickell, 2001). To avoid this problem,
Tabachnick and Fidell (2001) recommend using Bi#gléest of sphericity only if the
ratio of participants to items is less than 5:1Stndy 2, the ratio of participants to items
is greater than 10:1, so Bartlett’'s test of spligriés likely to be inflated and
inappropriate. Indeed Bartlett's test was significdapproximatey’ = 522368, df =
62128, p < .001). Instead, | relied on the Kaisaybt-Olkin (KMO) measure of
sampling adequacy. The KMO indicates the extemthiiwh a correlation matrix contains
factors vs. chance correlations by looking at #lationship between partial correlations
and the sum of squared correlations. If two vadatdhare a common underlying factor
with other variables, the two variables’ partialretation with be small. In order for a
sample to be adequate for factor analysis, the KhWDe (which ranges from 0 to 1)
must be high. If factor analysis is conducted atoaelation matrix with a high KMO,
the factors extracted will account for a large antoaf the variance in among the
variables. But what does “high” mean in this cot?e€onservative cut-offs suggest at
least .6 (e.g., Tabachnick & Fidell, 2001). The KMBsociated with the correlation
matrix for the data in Study 2 was .95, indicatingt the matrix was good for EFA.
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There are many rules for determining the numbeurmderlying factors in a
dataset. Many of these rules lead to severe oveaation (i.e., extracting too many
factors), especially in datasets with large numbmdrstems. This tendency for over-
extraction is partially due to the fact that maryhe extraction rules were developed for
analyses based on much smaller numbers of itenfarebeomputers facilitated analyses
with large samples and large numbers of items (K\&id/elicer, 1982). To illustrate the
severity of the over-extraction problem, considéatvhappens when the popular Kaiser
eigenvalue rule is applied in the present data. Rédiser rule, in which components with
eigenvalues greater than one are retained (Kai®80; Velicer & Jackson, 1990),
suggests retaining 72 factors. Extracting 72 factesults in 12 components consisting of
just one item each and numerous very small fathaisare highly related to one another.
For example, one three-item factor includes “Dogéhavior is predictable,” “Dog is
highly predictable,” and “Dog behaves consisterdlyross different situations” but
excludes the closely related item “Dog’s behaviares from situation to situation (e.qg.,
dog is quiet when others are quiet but more exaitkdn invited to play),” which forms
its own single-item factor.

Similarly, far too many factors would be retainesing parallel analyses of Monte
Carlo simulations (Horn, 1965), another common metfor determining the number of
factors to retain (e.g., Lance et al., 2006). Paranalyses of Monte Carlo simulations
provide a comparison standard in terms of the eigleles that would be expected were
the data purely random with no underlying structureusing this method, only those
factors that have eigenvalues greater than theidomly derived counterparts are
retained. In the present data, the parallel analggeone-hundred independent Monte
Carlo simulations suggested retaining 42 factoteaiy/, such rules are not appropriate
for meeting my goal of identifying the major dimenss underlying dog personality.

| therefore sought convergence across a numbethef onethods better suited to
the large number of participants and items in myda: A graphical scree test (Cattell,
1966), factor replicability across items and sampla top-down method in which

correlations between orthogonal factor scores fdiffierent factor solutions are viewed
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as path coefficients in a hierarchical structurel{Berg, 2006), and interpretability of
the solutions (see Zwick & Velicer, 1986; Worthiogt& Whittaker, 2006). Each method
and associated conclusions are elaborated below.

The scree test is based on a graphic plot of thengalues of the factors; only
those factors above a noticeable break or “elbawthie line joining the eigenvalues,
after which the values tend to level off horizolytahkre retained. Interpretation of the

scree plot suggested retaining four or five fac{ee Figure 5.1).

129



Figure 5.1. Scree plot of eigenvalues for 353 itélhs 3,737)
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A valid factor solution should reflect an underlyifiactor structure that is not
contingent on the particular items tapping eactofad hus, as long as the item pool is
sufficiently broad to capture the full range oferednt behaviors, the same factor structure
should be obtained regardless of the specific itamed. Therefore, to test the
replicability of the four and five-factor solutionsdivided the item pool into non-
overlapping item sets, repeated the factor analgsid examined the convergence across
solutions. Specifically, | broke the pool of questiaire items into three randomly
selected subsets of 117, 117, and 118 items, andaar randomly selected subsets of 88
items each. (One occurrence of the item “Dog isa@rsX was randomly selected to be
included in the questionnaire item pool for thersalgses, yielding a total of 352 items
divided into the three and four subsets.) | perir®CA on each subset and saved each
participant’s factor scores resulting in 63 facdoores per participant (i.e., 28 scores for
the four-factor solutions [seven four-factor sadag] and 35 scores for the five-factor
solution [seven five-factor solutions]). To detemmithe degree to which the major
factors replicated across the different item sudyseexamined the correlations among
individuals’ factor scores. If the factors repliedf then a pattern of strong convergent
correlations (between the factors that were regttaacross solutions) and weak
discriminant correlations will emerge. As shownTiable 5.4, there was strong evidence
that both the four and the five-factor solutions eobust: Across seven replications of the
four-factor solution, the mean convergent correlativas .909 (based on 28 individual
correlations), much stronger than the mean disoamti correlation of .095 (based on 84
individual correlations).

Across seven replications of the five-factor saafi the mean convergent
correlation was .849 (based on 35 individual catrehs), much stronger than the mean
discriminant correlation of .127 (based on 140 vidlial correlations). It should be
noted, however, that these convergent and discaiminorrelations are inflated because
each item in the data subsets also appears inlbkewataset.

131



Table 5.4Convergent and discriminant correlations for thadd the 5-factor solutions

Data divided in thirds Data divided in quarters
1 2 3 1 2 3 4

1| .951 .957 .948 .946 921 .908 .958

g 2 | .947 .960 .934 .953 .915 .924 .946

& 3] .923 .758 .884 .838 672 .925 .817

4 | 934 .675 .89 .856 .667 .913 .897
mean

convergent corr. | .940 .889 918 911 .832 918 927
mean

discriminant corr. 2 | .067 123 .083 .090 175 .060 .077
.924 .930 .943 .953 .907 .901 .957
.839 761 .811 .896 .75 .829 .885
.933 .738 .756 .792 .798 .827 .930
9
4

Whole dataset (all items)

Factor
A WN P

.893 727 741 .765 .867 717 .91
5 | .548 .824 .869 .847 .564 .692 77
mean
convergent corr. | .865 .814 .843 .869 .803 .807 .908
mean
discriminantcorr. ® | 123 171 121 .090 .174 152 .054

Note. All values are absolute values. Fisher’s r-toansformation was used to convert
all original correlations to z scores before averggmeans reported here have been
converted back tor.

@Each of these mean discriminant correlations isatle¥age of 12 correlations (not
shown).

P Each of these mean discriminant correlations isatlezage of 20 correlations (not
shown).

By this point, the two methods pointed to betwemur fand five major dimensions
underlying the personality ratings. But was it faurfive? How could this ambiguity be
resolved? The third and fourth methods for exangitive factor structure illuminated the
reason for the lack of clarity. Specifically, Goétly’'s hierarchical tree analysis,
supported by the interpretability of the solutiostiowed that there were four basic
factors underlying the data, but one of those facteas a super-factor, itself comprising
two major, related but separable dimensions.

The principle behind Goldberg’s hierarchical tremalgisis is based on what
happens when too few or too many factors are @ela®Vhen too few factors have been
extracted, factors that are separate are forceetteg statistically; as a result, when
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additional factors are extracted, major new factapgpear that show substantial

differences from their parent factors. When too yntactors have been extracted, factors
that are not separate are forced apart statisticdl a result, when additional factors are
extracted, minor new factors appear but the maotofs remain essentially unchanged
from their parent factors. Thus, Goldberg’'s techrigtilizes a hierarchical tree structure
for examining the degree to which the factors inNasolution (i.e., the parent solution,

or a row in the hierarchical tree) statisticallgemble the factors in an (N+1)-solution

(i.e., the child solution, of the next row downarhierarchical tree). The ideal solution is
found where the major factors stop breaking apaid major factors when a larger

number of factors are extracted.

The hierarchical tree is presented in Figure 5Re Tactors in each row are
presented in an order corresponding to the amotinidance for which each factor
accounts, with descending variance associated faittors as from left to right. For
example, in the three-factor solution, factor 3¢taunts for the most variance, then 3/2,
then 3/3. Correlations between factor are presealendg the arrows connecting those
factors. To ease interpretability, only correlataof .60 or greater were included. As a
result, some factors are not shown to be correlattdfactors from the previous (higher)
level of the tree. To further facilitate interpreddy, each factor was assigned a
descriptive label, which is presented in the bge&senting that factor. These labels were
generated by having two personality experts exantiee factor structures for every
solution (i.e., the 2 factor solution, the 3 facteolution) and then examine the
relationships between the factor structures asepted in the hierarchical tree. At least
one of the dimensions (labeled as Fearfulness) sesmilar to a human dimension
(Neuroticism); in this case, the label “Fearfuliiesss selected to avoid issues of
anthropomorphism and because it seemed more cldadgriptive of the items that
compose the factor. However, as in most factorysicatesearch, Fearfulness and the
other labels employed are only broadly descripéiad inevitability fail to capture some

of the facets that make up each factor (John, 1990)
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The hierarchical tree suggested a five-factor smtufsee Figure 5.2). The factors
present when fewer (e.g., 3, 4) factors were etddchgvere not consistent through the
various lower or child levels of the tree. For exdan the four-factor solution was
problematic because the second factor ([4/2] Aggoes subdivided into “Aggression to
people” (correlated .79) and “Aggression to dogsr(elated .61) when five factors were
extracted. In contrast, all the factors from theffactor solution are retained, essentially
unchanged, even when six or more factors are a@gttad he factors in the five-factor
model are correlated with the first five factorstlve six-factor solution at .92 (absolute
value) or higher. The hierarchical tree thus suggdise factors: Fearfulness (5/1),
Aggression towards People (5/2), Activity/Excitatlyil(5/3), Responsiveness to Training
(5/4), and Aggression towards Animals (5/5). Thiaee factors are presented in order of

descending variance accounted for.
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Figure 5.2. Hierarchical structure of factor scooerelations in 353-item Study 2 data set
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Note. For clarity, only correlations of .60 andapex are included in the hierarchical tree.
Correlations of .80 or greater are indicated bylfaae arrows.
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Finally, | examined the interpretability of the l#ions. Conceptual
interpretability is a definitive criterion for retang factors, despite being subjective (e.g.,
Worthington & Whittaker, 2006). In the end, a factwan only be retained if it is
interpretable, regardless of what the other caterdicate. | extracted two- through ten-
factor solutions from each of the seven data sabaatl inspected the specific item
loadings to make sure the factors were consistéht factors identified in the literature
(see Chapter 2) and with three experts’ understgnai dog behavior; these inspections
were conducted independently of the labeling ofdiacin hierarchical tree. Assessment
of the factor solutions’ interpretability confirmetie findings of the other extraction
methods (i.e., those using the whole dataset) tipgimo four or five factors. In the three-
factor solution, items that do not intuitively betptogether loaded on the same factor
(e.g., “Dog learns readily” and “Dog is timid”). #d, in the three-factor solution there are
many items that are not univocal; these items ,(€@og is anxious,” “Dog reacts
appropriately to various situations”) load strongly more than one factor, suggesting
that more factors needed to be extracted. In swolstwith six or more factors, some of
the factors were difficult to interpret and appelaoemposed of unrelated items (e.qg.,
“Dog likes to chase squirrels, birds, and other Ismaimals” and “Dog tends to be
independent” from the nine-factor solution).

The interpretability exercise was useful in illumaiing the reason why both the
four- and five-factor solutions were supported asrmethods and was consistent with
the findings of the hierarchical tree shown in Fegk.2. Specifically, these analyses
showed that the structure consists of four basktofa: Fearfulness, Aggression,
Responsiveness to training, and Activity/Energywedwer, the Aggression factor was
composed of two major factors: Aggression towardsnfals and Aggression towards
People. The four-factor solution makes sense becau®mbines these two components
of aggression, which are conceptually and emplsicalated to each other. However, the
five-factor solution also makes sense because wte domponents are also readily
separated. The five-factor solution also divides ttems that load onto the factors

Responsiveness to Training and Activity/Excitabilduch that the two factors each
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consist of items that are more clearly related. the four-factor solution, the
corresponding factors are labeled “Responsiveredgdining” and “Activity/Energy.”
The difference between Activity/Energy and Activiycitability is that the latter, from
the five-factor solution, includes items describandog being very active in response to a
stimulus (e.g., a person’s arriving at the dog’snkp a doorbell’s ringing) instead of
simple high energy (e.g., the opposite of lethargy)

Given my goal to create a practical assessmenuimsht, | decided to proceed
with the five-factor solution because the addeelfig could be of substantial practical
and scientific significance for the many cases imch the two forms of aggression need
to be separated.

| extracted five factors using PCA with varimaxatidn. The resulting rotated
solution is presented in Appendix A and serveshasbiasis for characterizing the five
factors.

The first of the five factors comprises a totabéfitems (100, if “Dog is anxious”
is counted twice) with absolute factor loadingsgiag from .141 to .721. ltems that
loaded strongly on this factor include “Dog is fedir(.721), “Dog is timid” (.712), “Dog
is nervous” (.697), “Dog is shy” (.662), “Dog isrdalent” (-.653), “Dog remains calm in
stressful situations” (-.562), and “Dog adapts lgasi new situations and environments”
(-.538). Six of the first nine items are short ttrdescriptions (e.g., “Dog is shy”).
Collectively, the items that load strongly on tfastor appear to be driven by fear and/or
emotional instability, and thus | labeled the facfor one end of that dimension,
“Fearfulness”.

The second factor is composed of 66 items, witlolaibes factor loadings ranging
from .229 to .716. The twelve strongest items tbhatl on this factor load in the same
direction (positively) and are all explicitly assamted with Aggression towards People.
These items include “Dog exhibits aggressive beairad.g., bares teeth, growls, lunges)
towards unfamiliar women” (.716), “Dog exhibits aggsive behavior (e.g., bares teeth,
growls, lunges) towards unfamiliar men” (.697), &bebg exhibits aggressive behavior

(e.g., bares teeth, growls, lunges) when directigreached by an unfamiliar person”
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(.693). The strongest negatively loading items ‘@eg is friendly” (-.588), “Dog is
friendly towards unfamiliar men” (-.540), and “Dag not aggressive” (-.490). Taken
together these items appear to measure an undgdymnension of aggression, and the
first twelve indicate that it is aggression spealfiy targeting people. In addition, the
combination of aggression and friendliness towarelsple on a single factor suggests
that these are opposites (i.e., that aggressiq@peste may not be lack of aggression, but
actual overt friendliness). The inclusion of gehé&ems such as “Dog is not aggressive”
and “Dog is friendly” on this factor may indicateat when people provide a general
rating of whether a dog is aggressive, they arghigig the dog’'s behavior with people
more than the dog’'s behavior with other animalse Tactor is labeled “Aggression
towards People”.

The third factor is composed of 86 items with absolfactor loadings ranging
from .121 to .678. Items associated with the stesh@bsolute loadings include “Dog is
energetic” (.678), “Dog is active during play witkeople” (.654), “Dog is active” (.650),
and “Dog is very excitable during play with toys633). The first 28 items on this factor
loaded in one direction (positively), and only eélaoad negatively. Some of the items
that load negatively are “Dog is lethargic” (-.448pog gets bored in play quickly” (-
.379), and “Dog tends to be calm” (-.362). Othems that load on this factor describe
specific behaviors (e.g., “Dog chases after thrabjects [e.g., sticks, balls, or toys]”).
Together, the items on this factor seem to be drive an underlying characteristic of
activity, energy, playfulness, and excitabilityabeled the factor “Activity/Excitability”.

The fourth factor is composed of 55 items with &lsofactor loadings ranging
from .127 to .631. ltems associated with the stesh@bsolute loadings on this factor
include “Dog is responsive to training, readilyimed” (-.631), “Dog is easy to train” (-
.616), “Dog learns readily” (-.607), “Dog is willipand able to react to signals and cues
from the handler” (-.596), and “Dog is slow to reed to corrections” (.589). The
majority of items that load onto this factor areoablearning, responding to cues from
the handler, and obedience, so | labeled the fdBesponsiveness to Training”.
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The fifth and final factor comprises 46 items wathsolute factor loadings ranging
from .088 to .651. The two strongest items to loadthe factor have loadings of equal
magnitude but opposite valence: “Dog is friendlwaods unfamiliar dogs” (-.651) and
“While on leash, dog exhibits aggressive behavmg.( bares teeth, growls, lunges)
towards unfamiliar large dogs” (.651). A separ#&teni that differed only in the size of the
unfamiliar dog (“small” vs. “large”) had a similéoading of .644. A majority of the items
that load strongly on this factor describe dogsinbeaggressive or pushy in their
interactions with other dogs, while some also dbscidogs’ displaying aggressive
behavior towards other animals (e.g., “Dog Killbeat animals [e.g., squirrels, rabbits,
birds]”). Seven of the items loading on this fadescribe dogs’ being friendly or playful
with other dogs. Taken together, these items ineidhat the factor is driven by

underlying tendencies to be aggressive or frietmiards dogs and other animals.

Part 2: Split-sample EFA and CFA with 353 items
For a factor solution to be generalizable, it imithat it is stable. In the current

section of Study 2, and again in Part 5 of studyn®,goal was to determine whether the
five-factor model selected in the first phase afdyt2 replicates. In Part 2, the question
is whether the five-factor model is found again wimalf the data are analyzed by EFA,
and then how well that five-factor model fits thecend half of the data. That is, how
well does the five-factor model replicate with fiaé selection of items, within the Study
2 data?

| divided the participant sample in half (first haN = 1,868; second half, N =
1,869), then performed an EFA on half of the pgréiots’ ratings of their dogs on the
353 items. | used SEM to perform CFA on the seduwailfi of the participants’ ratings of
their dogs. That is, | used SEM to fit the factolusion derived from the EFA of the first
half of the data to fit that factor solution to thecond half of the data.
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EFA
The EFA was performed using the same proceduresRart 1 of Study 2; | used

PCA with varimax rotation, and | dealt with missirdpta points through mean
substitution.

As in Part 1 of Study 2, before proceeding with BfA, | needed to assess the
sampling adequacy to make certain that the data esenable to EFA. This procedure
needed to be repeated because the sample in a8t@dy 2 utilized half the participant
sample. The ratio of participants to items is dlighreater than 5 : 1, which is relatively
low for factor analysis. However, because the rafigparticipants to items in Part 2 of
Study 2 is slightly greater than 5:1, | relied agan the KMO measure of sampling
adequacy. Conservative cut-offs suggest that a Kdi@t least .6 is adequate (e.qg.,
Tabachnick & Fidell, 2001). The KMO associated witie correlation matrix resulting
from half the data set for Study 2 (N = 1,868)9134, indicating that the matrix was good
for EFA.

| used the convergence of three criteria (desdriime Part 1 of Study 2) to
determine the number of factors in the solutioe ginaphical scree test (Cattell, 1966),
the top-down method in which correlations betweethagonal factors scores from
different factor solutions are viewed as path doeffits in a hierarchical structure
(Goldberg, 2006), and interpretability of the smos (see Zwick & Velicer, 1986;
Worthington & Whittaker, 2006). Results from eackthod and associated conclusions
are elaborated below.

Interpretation of the scree plot suggested retgimaur or five factors; there is a

break in the values after four, and an elbow odbegopears after five.
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Figure 5.3. Scree plot of eigenvalues for 353 itemiwalf of Study 2 sample

Scree plot of 353 itens (N = 1,868)
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The hierarchical tree is presented in Figure 5d.e&se interpretability, only
correlations of .60 or greater were included. Assalt, some factors are not shown to be
correlated with factors from the previous (highlemel of the tree. To further facilitate
interpretability, each factor was assigned a dpsee label, which is presented in the
box representing that factor. These labels wereergéed by having two personality
experts examine the factor structures for everytgwi (i.e., the 2 factor solution, the 3
factor solution, etc.) and then examine the reteingps between the factor structures as

presented in the hierarchical tree.
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Figure 5.4. Hierarchical structure of factor scooerelations in 353-item Study 2 data set
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Note. For clarity, only correlations of .60 andapex are included in the hierarchical tree.
Correlations of .80 or greater are indicated bylfaae arrows.
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Although there are subtle differences, the hieraedhree presented in Figure 5.4
is relatively close replication of the tree deriviedPart 1 of Study 2. Ultimately, the
hierarchical tree thus suggests five factors: kedaess (5/1), Activity/Excitability (5/2),
Aggression towards People (5/3), Responsivenessraming (5/4), and Aggression
towards Animals (5/5).

Finally, 1 examined the interpretability of the gtbns. | followed the same
procedures as outlined in Part 1 of Study 2, exangifactor interpretability independent
of the hierarchical tree structure. The interpriitsoexercise closely duplicated that of
examining interpretability in Part 1 of Study 2 arebulted in the same five-factors
derived. These factors were ultimately labeled hes/ tappear in the hierarchical tree:
Fearfulness, Activity/Excitability, Aggression towis People, Responsiveness to
Training, and Aggression towards Animals.

Across the three criteria, the supported factontsmh is the same structure as was
derived in analysis of the whole sample. Next, gbkition derived in this analysis was
used in a CFA performed on the second half of tte det, briefly described in the next

section.

CFA
The most current approach to conducting CFA iss® SEM. SEM is a powerful

confirmatory technique because it provides theare$eer with a lot of control over the
constraints placed on the items and factors whealyaimg the hypothesized model.
Another benefit to using SEM is that it allows r@shers to examine competing models
and assess the extent to which one model fits #it@ bletter than an alternative model
(Worthington & Whittaker, 2006). | used AMOS to cutt SEM, which enabled me to
compare the fit of various models.

Using SEM to perform CFA requires a large ratigafticipants to parameters (or
items). The statistical theory underlying SEM inaglilarge samples are needed to
provide parameter estimates (Bentler, 1995). Ifdhmples are too small, there are two

major risks: (1) the SEM may not be able to be catieqh because the parameters cannot
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be estimated (Bentler, 1995), and (2) idiosynceasie the sample can substantially
influence correlations among items, creating urietphtterns of covariation and leading
to unique factor structures (DeVellis, 2003). Vasayuidelines have been provided for
determining the required ratio of participants @rgmeters, based on the number of
participants, on items per factor, or on ratio aftggipants per item (Worthington &
Whittaker, 2006). It is unclear which guidelinebisst, because which is best depends on
the characteristics of the model being fit (e.temis per factor, normality of the data,
strength of the relationship between the items kteint factors). Bentler and Chou
(1987) stated that researchers can use as feweapditicipants per parameter if the data
are normally distributed, no data are missing, e are no outliers. Stevens (1996)
indicated that 15 participants per item is a gooddgjine. The conventional rule of
thumb recommends a range from five to 10 partidgpaer parameter (e.g., Worthington
& Whittaker, 2006). In the current CFA, there ardyos.3 participants per parameter (N
= 1,869, parameters = 353).

However, number of participants per parameter Ig one factor is determining
whether a sample is adequate for factor analyssnAhe EFA described above, | used
KMO to assess the adequacy of the sample for ustadtor analysis. The KMO
associated with the correlation matrix for the dedli from the second half of the Study 2
data, those to be used in the current CFA, is .g8ater than the cut-off of .6 for a
matrix to be acceptable for factor analysis (& ghachnick & Fidell, 2001).

Prior to conducting the CFA using SEM, a researamest indicate (1) how many
factors are present, (2) which items are relateghtth factor, and (3) whether the factors
are correlated or uncorrelated. These issues veegely revealed through the EFAs
performed in previous phases of Study 2 (Part 1thegrevious phase of Part 2 of Study
2). For the current analyses, the fit of the fiaetbr model structure derived in Part 2 of
Study 2 was assessed; that is, which items werecgeg to load onto which factor were
determined in the EFA on the first half of the dat&tudy 2. The items predicted to load
on each factor were specified prior to CFA. In BféA, | forced varimax rotation, which

focuses on “cleaning up” the factors so that thayehhigh correlations with one set of
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items and little or no correlation with other ite®evens, 1996). Thus | will include the
assumption that the factors are uncorrelated in@H& model. However, the challenge
in deciding between the four- and five-factor medehs due to items that load onto the
five-factor model’s Aggression towards People arghission towards Animals being
related to one another and grouping as a singlerfatc the four-factor model. Thus, a
model in which Aggression towards People and Agjoes towards Animals were
related was also fit. Furthermore, evidence suggistt aggression, particularly towards
people, is often fear-related, hence the termsdggression and defensive aggression.
This suggests a relationship between the Fearfsilaesl Aggression towards People
factors, which was also added to the model in aitiadal analysis of fit.

After performing the CFA, the non-trivial task ofauating the model fits
remained. The task is complicated because there sngle fit statistic with consistently
low Type | and Type Il error rates across all ctinds of model complexity, sample
size, item distribution, and so on (Recklitis et, &006). Most investigators rely on
multiple indices to evaluate model fit. Commonlyedsgoodness-of-fit indices include
chi-square, the root mean square residual (RMR),Gbodness of Fit Index (GFl), the
Bentler-Bonett non-normed fit index (NNFI; alsoledlthe Tucker-Lewis index, or TLI),
the comparative fit index (CFIl), and the root mesquare error of approximation
(RMSEA) with a corresponding 90% confidence intgraanong others (e.g., Recklitis et
al., 2006; Worthington & Whittaker, 2006; Kline, @). Each goodness-of-fit index has
common guidelines for values indicating an accdptaindel fit.

Chi-square is probably the most commonly used s&tstic for assessing the
overall fit of a model in SEM (e.g., Recklitis dt,2006). The chi-square statistic tests
the null hypothesis of a perfect model fit in whittte residual covariance is zero. For a
model to be accepted as a good fit, the chi-sqigstestatistic should not be significant.
Unfortunately, the chi-square test statistic isyveensitive to sample size (Joreskog &
Sorbom, 1989; Bentler & Bonett, 1980; Recklitisabt 2006) and to even small amounts
of unexplained variance (Bentler, 1990; Bollen &nigp 1992); as sample size increases,

so does the likelihood of rejecting an adequatéting model. Consequently, with a
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sample size that is large enough for conducting S&MCFA, most models will have a
significant chi-square value (e.g., Recklitis et @D06). In fact, Carmines and Melver
(1981) have suggested that, for this type of amglgschi-square two to three times the
value of the associated degrees of freedom is tatnlep Because the chi-square is so
sensitive to sample size, | did not use it to eatumodel fit, but | reported it because it
is still commonly used and reported.

| depended more heavily on the other test stagistithe RMR, GFI, NNFI, CFl,
and especially RMSEA — to determine whether the-factor model is a good fit and
whether the factors are better fit if correlateduncorrelated. The better a model fits the
data, the smaller the RMR value will be. The GFhich indicates the amount of
variance jointly accounted for by the model, ranfyem 0 to 1 with values greater than
.85 generally considered to indicate an accepthiblsee Jolliffe & Farrington, 2006).
The NNFI and CFI also range from O to 1, with highalues being better fits and values
greater than .9 generally being accepted (e.gklRscet al., 2006). However, these two
incremental fit indices are used in particular &teimine how much better a model fits
compared to an alternate model (e.g., Bollen, 1988 NNFI and CFI values represent
the amount of covariance explained by the model amdconsidered appropriate for
larger samples (Bentler, 1990; Floyd & Widaman, 3;98lacCallum, 1990). RMSEA,
often called a badness-of-fit statistic, represéméscovariance that is not explained by
the model. Smaller RMSEA values indicate a bettedeh fit; values below .08 are
considered adequate and values less than .05 astdeced good (Browne & Cudeck,
1992; Recklitis et al., 2006). The RMSEA is consideredappropriate test for use with
large samples because it is less affected by sasmmethan the chi-square test statistic
(Browne & Cudeck, 1992; Floyd & Widaman, 1995).

Results
The fit indices associated with the three diffeneraidels evaluated through CFA,

along with standard cut-offs for each index, arespnted in Table 5.5. Examination of

the fit indices indicated that all three represdnte good fit and can be accepted
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according to RMSEA. Other indices (RMR, GFI, CFINN) show that including a
correlation between the Aggression towards Aniraald the Aggression towards People
factors in the model is associated with improveddehdit. Including a correlation
between Aggression towards Animals and the Aggoessowards People factors and
between the Fearfulness and Aggression towardslééagtors in the model may be

associated with a slightly more improved fit.

Table 5.5 Confirmatory factor analysis of secontd diaStudy 2 data (353 items)

Five-factor models

Fit Index Model fit estimate Standard cut-off

factors F corr AP;

uncorrelated F corr AP AP corr AA AP corr AA
Chi-squared 303,166.544, 303,164.841, 303,151.525, 303,144.136, n.s.

df = 61,424, df=61,423, df=61,423, df=61,422,

p <.001 p <.001 p<.001 p<.001
RMR .305 .305 .303 .303 smaller indicates béditer
GFI .654 .675 .695 .710 >.85
CFlI .554 .587 577 .631 >.9; larger indicatesdvdit
NNFI 453 498 .510 .552 >.9; larger indicategdydit
RMSEA .046 .046 .046 .045 <.08 = adequate fit

(lo =.046, (lo =.046, (lo =.046, (lo =.045, <.05 = good fit

hi=.046)  hi=.046) hi = .046) hi = .046)

Factor n/a Fcorr AP= AP corr AA= Fcorr AP =
Correlations 434 .501 421
AP corr AA =
489

Note. F = Fearfulness, AP = Aggression towards Red&A = Aggression towards
Animals. The abbreviation “n/a” indicates that istids are not applicable to the model in
that column, and “n.s.” indicates “not significant”

Part 3: Determination of trait facets
In the third part of Study 2, | aimed to determthe facets of each of the five

factors by applying EFA (PCA with oblique [promawtation so that the factors on each
factor would be allowed to correlate) to the iteamnprising each factor. Iltems that
loaded comparably on multiple factors were includethe analysis only for the factor
on which they most strongly loaded, but were notedhave multiple comparable
loadings. This criterion was used for selectingngeto analyze on each factor because

147



items that were not univocal were poor candidabeshfe final questionnaire. Therefore,
for example, the item “Dog likes to chase bicyclgmgers, or skateboarders” was
included only in the analysis of Aggression towaRsople, but was noted to load
comparably on Factor 2 (.259; Aggression towardsopkRg, Factor 3 (.224;
Activity/Excitability) and Factor 5 (.241; Aggressi towards Animals). Notes of
comparable cross-loadings were later used to iesasyy whether the removal of items
with multiple loadings comparable in size resulited reduction of content validity.

Two expert judges used the following criteria tbedmine the number of facets to
retain in each factor's EFA: A graphical scree t@attell, 1966), a hierarchical tree
structure (Goldberg, 2006), and interpretabilitytioé solutions (see Zwick & Velicer,
1986; Worthington & Whittaker, 2006). These cridegsire described in detail in Part 1 of
the current study. The fourth criterion used in B#A presented in Part 1 of this study,
replicability of the solution, was not used herediese there were not enough items in
each factor to allow for subdividing the item satsl then repeating the analysis.

A major goal in conducting these analyses was terdene the facets of each
factor so that the facets could guide the selectibitems to retain in the next step.
Therefore, when the scree plot (Cattell, 1966) tredhierarchical tree (Goldberg, 2006)
criteria did not clearly converge on the numberfarfets in a factor, the experts very
carefully considered the interpretability of thedés and based their decisions heavily on
interpretability. In doing so, they considered wWiesgtthe items in each facet composed a
cohesive group, and whether the items composedaaingful and useful facet (i.e., one
that people assessing canine personality might anéed to measure). Below, | briefly
describe each facet solution, including patternrimdactor coefficients where useful to
illustrate the relationship between the item aragfathe pattern matrix loadings are best
understood as regression coefficients of the itemshe facets. It should be noted that
not all of the items included in each facet carrddained in the final questionnaire, and
therefore not all of the items listed below appgaahe final questionnaire.

The trait Fearfulness was determined to have facetk. Evaluation of the scree

plot (Cattell, 1966) indicated three facets, butleation of the hierarchical tree

148



(Goldberg, 2006) indicated four factors. In the rféacet solution, four conceptually
unique facets (Fear of People, Non-social Feam/Sabmission towards Dogs, and Fear
of Handling) emerged, whereas in the three-fackttism Non-social Fear and Fear of
Handling were combined. Because all four facetseapg to be conceptually distinct
and of potential use to dog personality assestmesfour-facet solution was preferable.
The first facet, Fear of People, is characterizgdtéms such as “Dog exhibits fearful
behavior (e.g., flees, tucks tail, trembles) tovgandfamiliar women” and “Dog exhibits
fearful behavior (e.g., flees, tucks tail, trembléswards familiar men”. The second
facet, Non-social Fear, is characterized by a dbgsig able or unable to adapt to new
situations and remain calm in new and/or stressfubtions. Items in the second facet of
Fearfulness include “Dog is able to adapt to varitgpes of situations” and “Dog is
fearful when walking near loud, heavy traffic’. Thix of the central (strongest loading)
items on the third facet, Fear/Submission towardgd) describe fearful behavior in
situations that vary by whether the target dogisar off-leash, whether the other dog is
small or large, and whether the other dog is fanitir unfamiliar. Other items in this
facet describe dogs who are submissive towards atbgs, and dogs who are fearful
when other dogs greet or threaten them. Fear ofdliay the fourth facet, is
characterized by items describing fearful behadiating grooming (e.g., when toe nails
are trimmed), sensitivity to mild and moderate paimd examination by a veterinarian.

Based on consensus among evaluation of the scotehperarchical tree, and
interpretability, the trait Aggression towards Pleof-actor 2) was determined to have
two facets. The two facets describe Aggression tdsv&eople in general (e.g., “Dog
exhibits aggressive behavior [e.g., bares teethwlgr lunges] towards unfamiliar men,”)
and in reaction to specific situations (e.g., wktaien items are taken from the dog, the
dog is scolded). The two facets of Aggression towaPeople have been labeled
descriptively as General and Reactive Aggressiovatds People, but might also be
considered offensive and defensive or situatioggtession.

The evaluation of the hierarchical tree and of thterpretability of facets

indicated that Factor 3, Activity/Excitability, wasost cleanly divided into four facets.
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The scree plot, however, indicated only two or ¢hfacets. Again, interpretability and
content validity implications were considered thesmimportant criteria, and so four
facets were identified. The primary difference bextw the three- and four-facet solutions
is the separation of items about playfulness. &ttiree facet solution, they are divided
between the first and second facet, but in the-facet solution playfulness-related items
form a distinct facet. The first facet is Excitdtyiland is characterized by items such as
“Dog is boisterous,” “Dog is very excitable in playth other dogs,” and “Dog becomes
wildly excited when owner returns home.” The secdacet is Playfulness, which is
comprised of items such as “Dog chases after thralyacts (e.g., sticks, balls, or toys)”
and “Dog enjoys play fighting or playing roughlythe third facet is Active Engagement
and is characterized by items describing dogs’ jghysictivity level and their interest in
their environments. For example, items comprisimg facet include “Dog is lethargic”
and “Dog is very alert, watchful (e.g., monitorgd/éor squirrels, monitors noises around
the home.” The fourth and final facet of Activityéitability is Companionability. This
facet includes items pertinent dogs’ interest iengpng time with people (e.g., “Dog
seeks companionship with people,” “Dog follows peoground”) and how affectionate
the dogs are (e.g., “Dog seeks affection from famiembers,” “Dog often expresses
affection”). The inclusion of Companionability ihdg DPQ is important because it is a
quality that many people desire in a dog and tmestbat people want to assess.

For the Responsiveness to Training factor, theesptet indicated two or three
facets, the hierarchical tree suggested three wt #ind the interpretability of the facets
indicated two. The second facet of the two-facdutem is readily understood as one
facet, but can also be divided into two facets. sy, when it is divided into two facets
— which could be described as Unruliness and Desieness — the latter facet,
Destructiveness, is extremely narrow in focus. Thigues against the three-facet
solution, because the third facet is focused omg specific type of unruly behavior. In
the four-facet solution, the one of the three facgtdivided such that is it again difficult
to interpret. For sake of interpretability, but lave meaningful and useful facets, the

two-facet solution was selected. The first facegiffability, includes how easily the dog
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is trained and how readily the dog learns. The s&dacet, Unruliness, includes items
describing a number of behaviors characteristiateel to whether dogs are under their
owners’ control (e.g., stealing food, destroyingi$ehold items, coming when called).

For the Aggression towards Animals factor, the ecpbot showed multiple
elbows indicating there may be two, three, fouvese or more facets. Evaluation of the
hierarchical tree suggested four facets, and tteegretability of facets indicated three or
four facets. In the four-facet solution, Dominarmer Other Dogs and Food Guarding
(or Food Motivation) are two separate facets. H@vekFood Guarding was conceptually
strongly related to other guarding behaviors logdin the Dominance over Other Dogs
facet. Therefore, the three facets were selectggiréssion towards Dogs, Prey Drive,
and Dominance over Other Dogs. The first facet, raggion towards Dogs, was
composed of items that describe both friendly agdgressive behavior towards other
dogs (e.g., “Dog is friendly towards unfamiliar dgg “While on leash, dog exhibits
aggressive behavior [e.g., bares teeth, growlgdsihtowards unfamiliar small dogs”).
The second facet, Prey Drive, includes items desqichasing, aggressive, and/or
predatory behavior towards smaller animals, suclbag likes to chase cats”, and “Dog
kills other animals (e.g., squirrels, rabbits, b)fd The third facet, Dominance over Other
Dogs, is composed of items such as “Dog willinghares toys with other dogs,” “Dog
exhibits assertive behaviors (e.g., stands erect ®rward, direct stare, tail up) when
greeting dogs,” and “Dog guards good or treats fother dogs”. The items in this facet
reinforce that status-related behavior and aggressiay be related to, but separable
from, other types of aggression in dogs.

Taken together, these analyses indicate that th@ e factors subdivide into
a total of 15 facets. Fearfulness comprises fooet&a Aggression towards People two,
Activity/Excitability four, Responsiveness to Traig two, and Aggression towards

Animals three.
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Part 4: Item reduction
In the fourth part of Study 2, my goal was to refithe questionnaire by

identifying the most suitable items to retain faeuin a more manageable and useful
form of the instrument. | selected items to makdane that all of the 15 facets were
relatively equally represented. | aimed for abagheitems per facet, but often found
entire facets were fully represented by fewer.

| based the elimination and retention of items prilg on four criteria: (1)
content validity, (2) strength of item loadings) ¢8oss-loading magnitude and difference
from highest loadings, and (4) internal consisterfdyernatively, the second and third
criteria can, together, be thought of as univogalit the items with respect to the five
factors (or traits) derived in Part 1 of Studyr2addition, | attempted to retain items with
both positive and negative valence on each faatastor if possible.

In selecting items, | first examined each facetdentify the best items to fully
represent the content of the facet. Item qualitg exaluated in terms of content validity,
loading on the facet, and cross-loading acrosstdadealso examined each item’s
univocality with respect to the five broad persaydtaits. If multiple items appeared to
measure the same thing or to be very closely ikladeone another, as the aggression
towards other dogs items appeared to, | considardwse items as a group and carefully
examined their correlations with each other. Thal geas to retain items that assessed as
disparate aspects of each facet as possible (thibigis associated with a reduced level
of internal consistency). | then combined itemg.(eWhile on leash, dog exhibits
aggressive behavior [e.g., bares teeth, growlggdsihtowards unfamiliar small dogs”
with “While off leash, dog exhibits aggressive béba[e.g., bares teeth, growls, lunges]
towards unfamiliar small dogs”) when the items weeey closely conceptually and
statistically related, because the items were eogbly shown to tap the same behavior.

Additional consideration was given to each itemendth and syntactic
complexity, and to including both positively andgaévely loading items. | prioritized
choosing items that were shorter and worded mamglgi when their content and

loadings were comparable with longer, more comjtlexs. | aimed to select items that
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loaded both positively (e.g., “Dog is curious” orctiity/Excitability) and negatively

(e.g., “Dog is lethargic” on Activity/Excitability) Furthermore, if it was evident (i.e.,
through correlations of > .4 between items) thaipbe responded similarly to items that
lacked behavioral descriptions (e.g., “Dog is aggiree,” “Dog has a tendency to attack
[or attempt to attack] people”) and items that ugeld lists of example behaviors (e.g.,
“Dog exhibits aggressive behavior [e.g., bareshtegtowls, lunges] towards unfamiliar
men”), retained items were simplified and exampmbaviors were removed. In cases in
which there was little or no evidence that paracifs understood the items without

examples (e.g., assertive), behavior examples wetased.

Content validity (facets)
As discussed in Chapter 6, content validity isek&ent to which the set of items

represents all facets of the construct (e.g., gregnality trait) being measured. In order
for the short forms of the questionnaire to havghhtontent validity, the items that
compose the questionnaires had to represent atsfagithin each of the five factors.
Items were chosen to represent the four faceteaff&élness: Fear of People, Non-social
Fear, Fear of Dogs, and Fear of Handling; the tao®tis of Aggression towards People:
General and Defensive Aggression towards Peoplee tlour facets of

Activity/Excitability: Excitability, Playfulness, Bgagement and Companionability; the
two facets of Responsiveness to Training: Traimgbiand Unruliness; and the three
facets of Aggression towards Animals: Aggressiowaimls Dogs, Prey Drive and

Dominance over Other Dogs.

Item factor loadings
It is common to use a guideline for a lower limin dgem factor loadings to

determine whether to retain or delete items (Tabiakh& Fidell, 2001). Common cut-

offs are absolute values of .3 and .4 (Floyd & Whda, 1995), both of which are

represented in Appendix B as horizontal lines betwdems. Tabachnick and Fidell

(2001) describe the cut-off for factor loadingsaamatter of preference, and Worthington

and Whittaker (2006) recommend setting the lowenitlias high as possible without
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compromising scale length or factor structure. Beeamy initial item pool is so large
and | seek to reduce it by at least two-thirddmeal to retain only those items with trait
loadings greater than or equal to .4 (i.e., loasling Fearfulness, Aggression towards
People, and so on). However, value was considedpgtable as dictated by the other
criteria (i.e., items with much lower primary tradgtadings were retained as needed to

preserve content validity).

Item cross-loadings
Other common guidelines address issues of croskAlgan an attempt to retain

the most univocal items, or those items that lomdngly on only one factor. Cross-
loadings are also an issue because larger, mogeeineé cross-loadings contribute to
factor intercorrelations (Worthington & Whittake2006). One guideline for reducing
cross-loadings is to set an upper limit for thadabte magnitude of cross-loadings. For
example, if this limit is set to .25, then all iterthat have a second-highest loading of .25
will be eliminated. A second guideline for reduciogss-loadings is to set a minimum
difference that must be present between the highas$tsecond-highest factor loadings
for items to be retained. For example, if the muimdifference is set to .15, then all
items that have a difference of less than .15 batwtbeir highest and second-highest
loadings will be eliminated. Worthington and Whiigéa (2006) recommended setting
these cut-offs to be as strict as possible withmmrmpromising scale length or factor
structure. | aimed to retain only items with a éifince of .2 between their highest and
second-highest loadings on the broad personaliysti(e.g., Fearfulness, Aggression
towards Animals), but this rule was also flexible that content validity could be

maximized.

Internal consistency
The final criterion | used to retain or deletenite was internal consistency, as

measured by Cronbach’s coefficient alpha. Intecoakistency is a measure of the extent

to which items composing a scale measure the undgrlvariable. Generally,

Cronbach’s alpha will increase as the correlatibesveen items that measure a factor
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increase, and it tends to increase as the scalemase in length. Therefore longer scales
that consist of highly correlated items are tygicahore reliable (and their scales or
factors are associated with higher values of Crohlsaalpha), but the drawbacks
associated with having a long scale (e.g., timetigggant fatigue; Worthington &
Whittaker, 2006) are such that attempting to badaleagth and internal consistency is
typically preferable to simply retaining a largenmher of items in order to have high
internal consistency. When choosing between itemas were similar in content and
loadings, | examined how removing each item woufdca the questionnaire’s internal
consistency, then removed the item that would Heack the most deleterious effect on

internal consistency if retained.

Resultant item pool
Item reduction following the procedures describbdve resulted in a pool of 102

items. Of the 102 items retained for Study 3, 53ewentirely unchanged. Multiple items
were changed such that “men” and “women” were pska to “people” (e.g., “Dog
behaves fearfully towards unfamiliar people), ortkat different types of dogs (e.g.,
large, small, familiar, unfamiliar) were collapsea simply “dogs”. These items were
collapsed based on the items’ being strongly cateel such that, for example, dogs who
feared men tended to fear women. Collapsing thesg similar items helps to avoid
inflating the reliability of the questionnaire; latugh some dogs may respond differently
to men than to women, the data collected in Studydiated that difference was rare
and so the questions addressing men and womenraselgarere so closely related as to
be, functionally, repetitions of the same question.

The items, organized by facet and factor, aregotes in Appendix C. In the
second column, the loading of each item on itsofaistindicated. The far right column in
Appendix C lists arbitrarily assigned numbers useddentify the item or items that
provided the basis for the item listed in that rGwese numbers correspond to the items
from Intermediate Questionnaire #1 (from Studyal3p used in Study 2, and correspond

to the numbered items that appear in Appendix B.
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In Appendix C, the items that are unchanged arecated by a lack of
parentheses around the item number listed in theigat column. Item numbers in
parentheses indicate that the item text listedhvat tow (the item derived in Study 2 and
for use in Study 3) is intended to address theemanof all of the listed items, is a
composite of those items, or is a modified versibthe item. In cases in which one item
number is outside parentheses but it is preserdetto a set of parentheses, the items in
parentheses are conceptually related and correlatéte item outside parentheses; the

item outside parentheses was selected to be rdtambaddress those items content.

Part 5: Split-sample EFA and CFA with 102 items
My goal in Part 5 of Study 2 was to determine whetthe five-factor model

selected in the first phase of Study 2 replicagsgithe Study 2 data pertinent to the 102
items (or their proxies) retained for Study 3. Maition of the questionnaire items was
necessary to improve overall questionnaire qualéyn length, and item interpretability,
but reduction of the number of items and modifmatof the items’ wording made it
impossible to see analyses in Study 3 as a trdeaépn of the factor solution in Study
2.

The items selected for inclusion in Part 5 of St@dgcluded the 53 items that are
exactly those retained for Study 3, and 49 itenas $lerved as proxies for the items that
were revised for Study 3. For 11 proxy items, itsvaraightforward to select the item
from the Study 2 item pool that would best représba modified item of the Study 3
item pool. These Study 2 items differed from thedified Study 3 items only in that the
Study 2 item included a behavioral description theats removed for Study 3. For
example, Study 2 included the item, “Dog exhibéarful behavior (e.g., flees, tucks tail,
trembles) when near crowds of people,” which wasluss a proxy for its modified form,
“Dog behaves fearfully when near crowds of peofde Study 3.

Some Study 2 items were found to be so closelyta@lao each other that
including more than one of them would have beemumddnt. Instead, a modified or

combined form of the items was created for Studyir3pnly one of the items was
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retained. In these instances, selecting a proxy it&as more challenging. Proxy items
were selected based on (1) which items wordingcamtient was most similar to Study 3
item, and (2) which item was most strongly coredatvith the related items and thus
seemed most central or representative. For exar§plely 2 included the items, “Dog
exhibits fearful behavior (e.g., flees, tucks tagmbles) when examined by the vet,” and
“Dog exhibits fearful behavior (e.g., flees, tucksl, trembles) during visits to the
veterinary office.” In Study 2, these two items weorrelated at r = .788. Because the
items were similar in content and highly correlatéaey were collapsed into one item,
and because the behavioral description was deenmeetcessary, the behavioral
description was also removed. So the item for S@idyecame “Dog behaves fearfully
during visits to the veterinarian,” and the lesscific item from Study 2 (“Dog exhibits
fearful behavior [e.g., flees, tucks tail, trembpldaring visits to the veterinary office”),
with wording more similar to the new Study 3 itengs used as a proxy.

Once the proxy items were systematically selectedandomly divided the
participant sample in half again (first half, N 8@8; second half, N = 1,869), then
performed an EFA on half of the participants’ rgrof their dogs on those 102 proxy
items only. | used SEM to perform CFA on the secbalfl of the participants’ ratings of
their dogs. That is, | used SEM to fit the factolusion derived from the EFA of the first
half of the data to fit that factor solution to teecond half of the data. This method
allowed me to examine how well the five-factor mioderived using the whole sample

and the 353 items fit the subset of the samplegusia 102 proxy items.

EFA
The EFA was performed using the same procedurgsRaxts 1 and 2 of Study 2;

| used PCA with varimax rotation, and | dealt withssing data points through mean
substitution.

As in Parts 1 and 2 of Study 2, before proceediitty the EFA, | needed to
assess the sampling adequacy to make certainhinatata were amenable to EFA. This

procedure needed to be repeated because the sanfad 2 of Study 2 utilized half the
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participant sample and a subset of the items frart B of Study 2. The ratio of
participants to items is large — great than 18 HAwever, having an adequate sample
size is only one aspect of the issue of sampliregjadcy issue; another is the magnitude
of correlations between variables, as displayegtiencorrelation matrix. Because the ratio
of participants to items in Part 5 of Study 2 ieaer than 5:1, | relied again on the KMO
measure of sampling adequacy. Conservative cutsafjgest that a KMO of at least .6 is
adequate (e.g., Tabachnick & Fidell, 2001). The KMs§3ociated with the correlation
matrix resulting from half the data set for Studg\2= 1,868) is .909, indicating that the
matrix was good for EFA.

As in Part 2 of Study 2, | used the convergencini@e criteria (described in Part
1 of Study 2) to determine the number of factorghm solution: the graphical scree test
(Cattell, 1966), the top-down method in which ctatiens between orthogonal factors
scores from different factor solutions are viewedpath coefficients in a hierarchical
structure (Goldberg, 2006), and interpretabilitytioé solutions (see Zwick & Velicer,
1986; Worthington & Whittaker, 2006). Results froeach method and associated
conclusions are elaborated below.

Interpretation of the scree plot suggested retgimaur or five factors; there is a

break in the values after four, and an elbow odkegopears after five.

158



Figure 5.5. Scree plot of eigenvalues for 102 itemStudy 2

Scree plot of 102 items (N = 1,868)
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The hierarchical tree is presented in Figure 56.€e&se interpretability, only
correlations of .60 or greater were included. Assault, some factors are not shown to be
correlated with factors from the previous (highlemel of the tree. To further facilitate
interpretability, each factor was assigned a dpsed label, which is presented in the
box representing that factor. These labels wereergéed by having two personality
experts examine the factor structures for everytgwi (i.e., the 2 factor solution, the 3
factor solution, etc.) and then examine the reteligps between the factor structures as

presented in the hierarchical tree.
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Figure 5.6. Hierarchical structure of factor scooerelations in 102-item Study 2 data set
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Note. For clarity, only correlations of .60 andapex are included in the hierarchical tree.

Correlations of .80 or greater are indicated bylfaae arrows.
Unlabeled boxes indicate difficult-to-name factoosnposed of 4 or fewer items.
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The hierarchical tree is somewhat ambiguous, bstiggiestive of a four- or five-
factor solution (see Figure 5.6). Overall, the &iehical tree is a replication of the tree
derived in Part 1 of Study 2, using the whole sagpid all 353 items. Subtle differences
between the two exist. In the current hierarchiczd, Fearfulness appears as a strong and
consistent factor very early on, earlier than pegred in the hierarchical tree presented
in Part 1. The order in which the factors are pmneeet in each level of the hierarchy also
differs, which indicates that the factors accowntd different proportion of the variance
in Part 1 and 2 analyses; in each level of the, tite factors are presented in order of
diminishing variance accounted for such that 5/doaats for the most variance in the
five-factor solution, followed by 5/2, then 5/3 asal on.

The factors present when fewer (e.g., 3) factorsewextracted were not
consistent through the various levels of the t@eecifically, the second factor of the
three-factor solution ([3/2] Reactivity/Aggressiony broken up into two sizable,
interpretable, and logically separable factorshm four-factor solution, (4/2) Aggression
(correlated .84) and (4/4) Responsive to Trainingrrelated .71). The relationship
between the four-factor level of the hierarchica@et and the five-factor level of the
hierarchical tree is a close replication of therdniehical tree in Part 1 of Study 2. The
four-factor solution was problematic because theowseé factor ([4/2] Aggression)
subdivided into (5/5) Aggression to people (comeda.69) and (5/3) Aggression to dogs
(correlated .93) when five factors were extracteatontrast, all the factors from the five-
factor solution are retained, essentially unchangdakn six factors are extracted. When
more factors are extracted, the picture becomaesclear, but close examination indicates
that extracting more factors forces a solution mal very small groupings of items that
do not create cohesive factors are extracted (8/8], [9/9]), and very specific groups of
items (e.g., those addressing submission towards, db0/10]) are extracted and treated
as factors. The hierarchical tree thus suggeste fiactors: Fearfulness (5/1),
Activity/Excitability (5/2), Aggression towards Pgle (5/3), Responsiveness to Training
(5/4), and Aggression towards Animals (5/5).
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Finally, 1 examined the interpretability of the gtbns. | followed the same
procedures as outlined in Part 1 of Study 2, exangifactor interpretability independent
of the hierarchical tree structure. The interpriitgbexercise closely duplicated that of
examining interpretability in Part 1 of Study 2 arebulted in the same five-factors
derived. These factors were ultimately labeled hes/ tappear in the hierarchical tree:
Fearfulness, Activity/Excitability, Aggression towis People, Responsiveness to
Training, and Aggression towards Animals.

Across the three criteria, the supported factoutsm is thus the same general
structure as was derived in analysis of the whalage. Next, the solution derived in
this analysis was used in a CFA performed on tlverse half of the data set, outlined

immediately below.

CFA
As in Part 2 of Study 2, | used AMOS to conduct SEdcause SEM is the most

current approach to performing CFA. However, agulised in Part 2, using SEM to
perform CFA also requires a large ratio of paraoifs to parameters (or items). In the
current CFA, there were about 5.3 participantsgsgameter (N = 1,869, parameters =
353), so it was particularly important to examihe sample to determine whether it was
adequate for the analyses. | used KMO to assesadibguacy of the sample for use in
factor analysis. The KMO associated with the catreh matrix for the derived from the

second half of the Study 2 data, those to be us#uki current CFA, is .908, greater than
the cut-off of .6 for a matrix to be acceptable factor analysis (e.g., Tabachnick &
Fidell, 2001).

The procedure for conducting the CFA in Part 5 wfdg 2 was the same as that
in Part 2, though the models that were fit andrtheber of item included differed. Prior
to conducting the CFA using SEM, | specified eachdei, and | fit models with
Fearfulness and Aggression towards People and Agdression towards People and

Aggression towards Animals included.
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The model fits were also evaluated using the sanedices as in Part 2 of Study
2, again depending most heavily on the RMSEA. Sa¢ 2 for descriptions of each of
the fit indices.

Results
The fit indices associated with the three diffeneraidels evaluated through CFA,

along with standard cut-offs for each index, arespnted in Table 5.6. Examination of
the fit indices indicated that all three represdnte good fit and can be accepted
according to RMSEA. Other indices (RMR, GFI, CFINN) show that including a
correlation between the Aggression towards Animaald the Aggression towards People
factors in the model is associated with improveddendit. Including a correlation
between Aggression towards Animals and the Aggrestowards People factors and
between the Fearfulness and Aggression towards |&®e@aptors in the model is

associated with a still greater fit.

Table 5.6. Confirmatory factor analysis of secoatf bf Study 2 data (102 items)

Five-factor models

Fit Index Model fit estimate Standard cut-off
factors F corr AP;
uncorrelated F corr AP AP corr AA AP corr AA
Chi-squared 24,304.453, 23,674.231, 23,433.214, 23,105.262, n.s.
df = 5,049, df = 5,048, df = 5,048, df = 5,047,
p <.001 p <.001 p <.001 p <.001
RMR .236 224 212 .201 smaller indicates bditter
GFlI 784 .789 791 .823 >.85
CFlI .657 .676 .687 .840 >.9; larger indicatesdvdit
NNFI .564 .597 .603 .678 >.9; larger indicaterdydit
RMSEA .043 .042 .042 .039 <.08 = adequate fit
(lo=.043, (lo=.042, (lo=.041, (lo =.038, <.05 = good fit

hi=.044)  hi=.043)  hi=.042)  hi=.039)

Factor n/a Fcorr AP= AP corr AA= Fcorr AP =
Correlations .587 .534 .503
AP corr AA =
.480

Note. F = Fearfulness, AP = Aggression towards RedA = Aggression towards
Animals. The abbreviation “n/a” indicates that istids are not applicable to the model in
that column, and “n.s.” indicates “not significant”
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INTERMEDIATE QUESTIONNAIRE #2
Intermediate Questionnaire #2 contained a totall@2 items, which were

unequally distributed. Each of the fifteen faceigatained an average of between six and
seven items. The facets Fear/Submission towardss,d@pmpanionability, and
Aggression towards other dogs each consist of tmdyitems. The facet Fear of people
contains the most items (10). Because the factorsial consist of equal numbers of
facets, ranging from two to four facets per factiwe factors are not uniform in the
number of items they contain. Responsiveness tmificaconsists of the fewest items; it
has only 14 items, divided equally between two t&cEearfulness consists of the most
items; it has 29 items, which are unequally distiélol across four the four facets of

Fearfulness.

SUMMARY OF FINDINGS
In Study 2, results of EFA (PCA, varimax rotatiaf)the responses from 3,737

participants to the 360-item questionnaire werduatad using four criteria that, taken
together, indicated a five-factor structure wasarhihg the questionnaire structure. The
factors were discussed in order of the amount obmae they account for in the data,
and were labeled as Fearfulness, Aggression towRelsple, Activity/Excitability,
Responsiveness to Training, and Aggression towanisals. The stability of the five-
factor model was confirmed using two independettit-Bplves procedures in which 1
divided the participant set into randomly seledtat/es, repeated the EFA procedure on
one half of the data (N = 1,868; with 353 itemdPiart 2, or 102 items in Part 5), then
performed CFA to fit the model to the second héthe data (N = 1,869).

Each factor was further examined through factotysmato determine the factors’
facet structures. A total of fifteen facets werentfied. Items loadings on factors and
facets, along with other criteria (e.g., contenfidiy, item valence) guided the
shortening of the questionnaire to a more manageatdtrument that strove to
simultaneously maximize manageability, ease of ase the psychometric property

criteria (e.g., internal consistency, content viafid
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CHAPTER 6
Study 3: Factor Structure Confirmation

INTRODUCTION
The primary goal of Study 3 is to confirm that thee-factor solution replicates in

a new dataset collected using the new 102-itemtiquresire. Other goals are to confirm
that the five-factor solution replicated in thisrgae is stable, to evaluate the internal
consistency, and to examine the construct validitgted discriminant and convergent
validity of the questionnaire items. The ultimatealjis to derive two final, brief-but-

comprehensive forms of the questionnaire.

METHOD
Design

As discussed in Part 2 of Study 2, SEM is a poweahd current approach to
performing CFA, but using SEM to perform CFA re@sira large number of participants
per parameter to provide parameter estimates (@erit095). Based on Stevens’ (1996)
conservative recommendation of 15 participantsiteen, | aimed to administer the new
guestionnaire form (derived in Study 2 and comprisé 102 items) to at least 1,530

participants.

Participants
To attempt to recruit a diverse sample, | adveltithe dog personality

guestionnaire in a variety of venues, including Amemal Personality Institute website
(www.animalpersonality.org); online bulletin boartihat target a variety of dog-related
topics (e.g., Schutzhund, Animal Assisted Theraj@af dogs, dog training, general dog
discussion); Austin-area parks, veterinary cliniagd training facilities; and similar
venues in other cities (e.g., San Francisco, Qaldp Detroit, Michigan).
In compensation for their participation, partiaipgreceived feedback about their

dogs’ personalities with respect to the five peadiy factors (and their facets) assessed

165



in the DPQ and were entered into a drawing forfacgirtificate. Participants responded
to the online questionnaire between in April andyM2007. A total of 3,282 cases were

compiled; initial analyses (described below) refirtiee dataset to 2,556 participants.

Materials and Procedures
The procedure for Study 3 was very similar to fleatStudies 1 and 2 in that it

utilized web-based data collection and randomlyeoed items for each participant.

However, in Study 3 participants were allowed tle&ethe dog about whom they fill out

the questionnaire so that they could get feedbacthe personality scores of the dog (or
dogs) of their choosing. Participants were prokibiirom submitting the questionnaire if
any items are left blank, and the “not applicatitein response was eliminated. To avoid
having the sample affected by repeat respondetbedbeginning of the questionnaire |
asked participants whether they have previoudgdibut the questionnaire.

The online questionnaire was composed of fourspdrhe first two parts were
like Parts 1 and 2 of the questionnaire used idi€sul and 2. In Part 1, participants were
asked to provide basic demographic information abibemselves (e.g., age, sex,
geographic location). These data allowed me tosasdee diversity of the sample, and
also to further screen for repeat responders. thR @articipants were asked the name of
the dog about whom they were filling out the DP@ arere then asked to provide basic
demographic information about that dog. These datawed me to assess the
demographic diversity of the dogs who were rated.

Part 3 of the questionnaire included the revisado§d 02 questionnaire items.
The item presentation and response options wersdhe as in Studies 1 and 2. The
guestionnaire items were presented in random dodeyach participant such that no two
participants’ questions were likely to appear ia $ame order.

After participants submitted their ratings of theags, they were presented with a
brief summary of how their dogs were scored ondhestionnaire. After recoding the
reverse keyed items, scale scores were computed tiie average score on items that

comprise each factor (or facet). Participants wads® informed that these results are
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preliminary and that the questionnaire is underettgument. After they received these
results, participants were given the opportunitwtde free responses about how well the

results suited their dog.

RESULTS
| examined and refined the participant sample ctélé in Study 3 in much the

same way as outlined in Study 2, though missing datl “not applicable” response use
analyses were made obsolete in Study 3. Firstmioved repeat responders (i.e., the
cases in which a participant completed a questiommaore than once, either about the
same dog or different dogs). This reduces the dafasm 3,282 cases to 2,630 unique
participants. Based on examination of the ownenst dogs’ names, demographic data
and contact information, | retained only particifgarirst ratings of a dog, and only one
participants’ rating of each dog. If a person raatbg more than once, only the first case
was kept. If a person rated multiple dogs, onlyftrst was kept. If two people rated the
same dog, only the first was kept. The goal wasréate a one-to-one ratio of raters to
dogs in the sample.

Second, | examined the frequency of responsesafdr iem to check for obvious
errors (i.e., items for which there was only ongpanse saved from all participants). No
anomalies were found in the dataset. However, &udies 1 and 2, responses to each
item were not regularly distributed.

Third, | removed cases in which participants orrtldegs were not suitable for
the study. These included participants who indtéat they were under 18 years of age
(N = 49) or that their native language was not E&hg(N = 15). Whether wolves and
wolf hybrids can be suitably assessed using a paligp assessment tool developed for
assessing dog personality is an empirical questitside the constraints of this study, so
participants who indicated their dogs were knownfvinybrids (2 participants) were
deleted. | also removed nine participants who vattiiresponses (e.g., responded to the
guestion of location by saying “none of your bussieor “withheld”).

The resulting dataset contained 2,556 unique cases.
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Sample demographics
Demographic information for the 2,556 participargtained for analysis in Study

3 is presented in Table 6.1. As in Studies 1 anddth sexes of dog owners were
represented, but there were far more women (N 852,@r 89.8%) than men (N = 261, or
10.2%). The average age of participants was 43yeath a standard deviation of 12.6
years; this is very similar to the age of particizain Study 2 (mean = 43 years, s.d. = 12
years). Approximately 9% of participants were caothe residing outside the U.S.,
including 156 participants in Canada, 32 in Austra®7 in the United Kingdom, and 21
in other countries. All 50 states and WashingtorC.Dwere represented in the sample,
though there was only one participant from WaslingD.C., and the states were not
equally represented. There were large numbersratipants from Texas (N = 298) and
California (N = 238), and very few from Hawaii (N 2), North Dakota (N = 6), and
Delaware (N = 6). The vast majority of participafits= 2,404, or 94.1%) reported their
race as Caucasian/White, though the sample aldodiext participants who identified
themselves as African American or Black (or AfriaRlispanic, East Asian, Native
American, Asian Indian, and Multi-racial (or Other)

Just under 9% (or N = 227) of the 2,556 participarported having at least one
dog-related job or career. For example, 70 werendra or behaviorists, 14 were
groomers, and three had jobs in which they handledking dogs (e.g., as police
officers). The mean number of dogs each patrticipaat owned in his or her lifetime,
previous to the current dog or dogs but includihgdhood family dogs, was 5.6 (s.d. =
6.9), though the number was skewed towards havadrhore dogs. On average, the
participants each currently owned 2.4 dogs (st 35
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Table 6.1. Demographic information about partictigan Study 3

Dog owners

Sex (dog owner)

Age (dog owner)

Country of residence

Male
Female

Mean
standard deviation
Range

u.s.

Canada

Australia

U.K.

Other (Native language is English)

261 (10.2%)
2,295 (89.8%)

43
12.6
18-84

2,320 (90.8%)
156 (6.1%)
32 (1.3%)
27 (1.1%)

21 (.8%)

Race Caucasian 2,404 (94.1%)
African American (or Black) 15 (.6%)
Hispanic 36 (1.4%)
East Asian 23 (.9%)
Native American 17 ((7%)
Asian Indian 2 (.11%)
Multi-racial or Other 59 (2.3%)
Dog-related careers Breeder and/or Exhibitor 75 (2.9%)
Trainer and/or Behaviorist 70 (2.7%)
Dog rescue worker/volunteer 24 (0.9%)
Veterinarian 11 (0.4%)
Groomer 14 (0.5%)
Kennel/Daycare owner or employee 26 (1.0%)
Assistance dog partner 4 (0.2%)
Working dog handler 3 (0.1%)
Mean (s.d.)
Number of dogs owned  Past (mean; s.d.) 5.6 (6.9)
Currently 2.4 (1.3)
Total number of participants 2,556
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As in Studies 1 and 2, it was also important toficon that a diverse sample of
target dogs was assessed in Study 3. | examinedotheosition of the sample in terms
of the same characteristics | examined in Studiasd. 2. In Study 3, the dogs’ average
age was 5.0 years (s.d. = 3.4) with all but onestlage reported; that dog’s age was
reported as “unknown”. Unlike in the Study 2 samlethis sample dogs aged less than
one year were retained; 152 dogs of less than eae ¢f age were included. The two
oldest dogs included in the sample were 18 yeaks ol

Other demographic information is presented in &@ahPR. The number of dogs
identified as fitting each category is listed ire tbolumn titled “Number of dogs”. The
sample of 2,556 dogs appears to be relatively gevehs in Study 2, approximately half
(51.8%) of the dogs are male. Also, the majoritytied dogs (79.8%, or 2,039 of the
2,556 dogs) were castrated, but intact dogs wese ialcluded (20.2%, or 517 of the
2,556 dogs).

Purebred dogs (N = 1,841), mixed-breed dogs (N32),6and dogs whose
breeding was unknown (N = 20) were included in shenple, with 153 unique breeds
included in the purebred portion of the sample. 63k the breed represented in the
largest number in Study 3; 156 GSDs are includethposing approximately 6% of the
sample. There were also a large number of Sibdfiaskies (N = 121), Boxers (N =
120), and Labrador Retrievers (N = 117). Togettiese four breeds composed 20% of
the sample.

| also examined whether the dogs had any repdatisabilities or health issues,
whether the dogs were reported to have bitten sopemwhat sort of role the dogs play in
their owners lives (e.g., pet, guide dog), and vaduaf sports they were involved in. As in
the previous studies, no total is presented forrthmber of dogs who participate in
sports, because many of these dogs participateone than one sport. As in Study 2, a
large number of dogs serve as Animal Assisted Thyedomgs (N = 256), or compete in
agility (N = 508), formal obedience (N = 345), amd/in American Kennel Club
conformation (N = 249). The demographic informatiabout the dogs in Study 3

indicated that they do compose a diverse samplelevaiso reflecting the current
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popularity of some breeds of dogs (e.g., GSDs, da@dmns Retrievers) and some dog

sports (e.g., agility).

Table 6.2. Demographic information about targetsdogStudy 3.

Number of dogs

Sex

Castration
Status

Purebred

Bitten a

Person

Disability and
Health issues

Job or Role

Male
Female

Neutered

Intact
Spayed

Intact

Males

Females

Unknown
No (mixed)
Yes

Unknown
No
Yes

Unilaterally deaf
Bilaterally deaf
Blind in one eye
Blind in both eyes
Arthritic

Hip dysplasia
Elbow dysplasia

Other disabilities or health
problems

Pet/Companion
Assistance dog

Guide dog

Hearing ear dog
Medical assistance dog
Search and rescue
Guard dog

Animal Assisted Therapy
Dam or sire for breeding

1,324 (51.8%)
1,232 (48.2%)

985 (74.4%)
339 (25.6%)

1,054 (85.6%)
178 (14.4%)

83 (3.2%)
632 (24.7%)
1,841 (72%)

20 (.8%)
2,270 (88.8%)
262 (10.3%)

0 (0.%)

2 (<.1%)
1(<.1%)

3 (.1%)

175 (6.8%)
105 (4.1%)
14 (5.4%)

463 (18.1)

1,944 (76.1%)
2 (<.1%)

1 (<.1%)

0

1 (<.1%)

16 (.6%)
113 (4.4%)
256 (10%)
126 (4.9%)
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Table 6.2. Continued

Number of dogs

Sport Obedience 345 (13.5%)
Sledding 0
Carting 52 (2%)
Frisbee 104 (4.1%)
Earth dog 53 (2.1%)
Show/Conformation 249 (9.7%)
Schutzhund 45 (1.8%)
Agility 508 (19.9%)
Herding (competitive) 126 (4.9%)
Flyball 89 (3.5%)
Hunting 124 (4.9%)

Total number of dogs 2, 556

Note.The sum of the number of dogs who patrticipate ortspwill not equal the total
number of dogs in the study; some dogs are nqtonts, and others are in multiple.
Similarly, participants may consider a dog to bthlmpet/companion and to have
another job or role (e.g., assistance dog, seardhescue dog).

PART 1: CONFIRMATORY FACTOR ANALYSIS
Many of the details and much of theory behind penfog CFA using SEM were

described in the previous chapter’'s discussionast P of Study 2. Details are reviewed
here if particularly useful in considering the Cp&rformed in Study 3.

CFA is commonly used during scale development,ofaihg EFA, to help
support the generalizability of the scale andfitscsure to new samples (Worthington &
Whittaker, 2006). CFA is also informative in detéming a questionnaire’s construct
validity, or the extent to which the items withihet questionnaire measure the broad
construct (e.g., personality trait) that they wietended to measure (e.g., Worthington &
Whittaker, 2006). CFA requires a researcher to hawmd specify a theoretically
meaningful factor structure (typically derived thgh EFA, though sometimes
hypothesized). Items are generally constraine@ad lon only one factor in CFA, so the
method is appropriate for evaluating the extenthech a specified model is replicated in

the data, but not for exploring whether a particittlm measures no factors, one factor,
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or so on. The researcher assesses how well théfispemodel fits the new data by
assessing various goodness-of-fit indices (disclibsw).

Prior to analyzing the data, a researcher mustatei(1) how many factors are
present in the instrument, (2) which items areteeldo each factor, and (3) whether the
factors are correlated or uncorrelated. These $sape typically revealed (or specified)
through EFA. In the current study, the primary gofthe analyses was to confirm the
five-factor structure underlying the questionnalega by conducting a CFA using a new
sample of participants and the revised questioandiowever, | also compared the fit of
the five-factor structure model to the fit of theuf-factor structure model; in the four-
factor model, Aggression towards People and Aggregswards Animals are collapsed
into a single factor (Aggression).

Items related to each factor were determined inysBuand the items predicted to
load on each factor were specified prior to CFAtha original EFA of the full dataset in
Study 2, | forced varimax rotation, which focuses “cleaning up” the factors so that
they have high correlations with one set of itemd aninimal correlation with other
items (Stevens, 1996). Thus | included the assumphiat the factors are uncorrelated in
one model. However, as discussed in Study 2, thltectge in deciding between the four-
and five-factor models was due to a relationshipvben the items that load on the five-
factor model’s Aggression towards People and Agioestowards Animals. Thus, an
alternative model in which Aggression towards Peapld Aggression towards Animals
were correlated was also fit. In addition, a madeWhich Fearfulness and Aggression
towards People were related was also fit, becaessettwo factors have been suggested
to be related and to lead to fear-based aggresaiuah. finally, a model including both
correlations was also fit.

Before proceeding with the CFA planned in Study &ssessed the adequacy of
the sample for use in factor analysis. The KMO aisg¢ed with the correlation matrix for
the data in Study 3 is .926, greater than the tlutfo.6 for the data to be acceptable for
factor analysis (e.g., Tabachnick & Fidell, 2001).
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As in Study 2, | used AMOS to conduct SEM and taakvantage of the
opportunity to compare the goodness-of-fit indioésarious models. Again, | relied on
and compared multiple indices to evaluate modeBime fit indices are better suited to
the current situation than others. (For a moreildetaliscussion of the goodness-of-fit
indices, see Part 2 of Study 2.)

Chi-square is a very popular fit index, but it Bry sensitive to sample size and
prone to rejecting adequately fitting models if #@mple size is large. | did not use chi-
square to evaluate fit, but | reported it becaugestill commonly used and reported.

| depended more heavily on the other test statistithe RMR, GFI, NNFI, CFl,
and RMSEA - to determine which five-factor modeths best fit and whether the best
five-factor model is a better fit than the bestriéactor model. The most weight was
given to the RMSEA, because it is generally favoi@dlarge samples. The RMSEA
represents the covariance that is not explained byodel (e.g., Recklitis et al., 2006).
The NNFI and CFI, incremental indices of fit suleabor comparing the fits of different
models, are also considered useful for larger sesnfitach fit index examined and its
standard cut-off is listed in Table 6.3 below. (Sbe previous chapter for further
discussion of these indices and their cut-offs.)

Table 6.3 presents the standard cut-offs for mditleéllong side the fit indices
associated with six tested models: the four-faotodel with no factors correlated, the
four-factor model with two factors correlated (Aggsion with Fearfulness), the five-
factor model with no factors correlated, the fiaetbr model with two factors correlated
(Fearfulness and Aggression towards People), tteeféictor model with a different two
factors correlated (Aggression towards People Wigjgression towards Animals), and
the five-factor model with both pairs of factorsrredated (Aggression towards People
with Aggression towards Animals, Aggression towalrgople with Fearfulness). These
six different models were fit because, along witbvous hypotheses, the modification
indices associated with the simplest four- and-facor models suggested the additional
factor correlations would substantially improve fiteof the models. It should be noted

that the modification indices concur with previcusalyses and hypotheses to indicate
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that correlations between the other factors in eaoldel would not improve model fit;
that is, no other correlations between factors ouprthe models’ fits substantially.

According to the RMSEA indices, all five models adequate fits; all five have
RMSEA values less than .08. The RMSEA values aatstiwith the four-factor models
suggest the four-factor models may be slightly dvetits than the five-factor models.
However, examination of the other fit indices (RME;1, CFl, NNFI) indicates that the
five-factor models are better fits than the fourtéet model.

As shown in Table 6.3, the best model fits do appeade those in which the
Aggression towards People and Fearfulness factuisttee Aggression towards People
and Aggression towards Animals factors are, respaygt correlated. This is true in
comparing four-factor models to each other andoimgaring five-factor models to each
other.

Based on the CFA and theoretical bases, the fiseifanodel with both sets of
correlations was preferred. Appendix D presentsbéetof the loadings associated with
this model, separated by factor, with items ligtedumerical order down the left column
and regression weights, or loadings, in the rigidmn.

Table 6.3. Confirmatory factor analyses: Compaeatodel fits for Study 3 full sample

Four-factor models

Fit Index Model fit estimate Standard cut-off

factors F corr A;

uncorrelated F corr A AP corr AA AP corr AA
Chi-squared 56,548.080, 56,064.216, n/a n/a n.s.

df = 5,053, df = 5,052,

p <.001 p <.001
RMR .340 .315 smaller indicates better fit
GFI .603 .604 >.85
CFlI 483 .488 >.9; larger indicates better fit
NNFI .460 .465 >.9; larger indicates better fit
RMSEA .063 .063 <.08 = adequate fit

(lo =.063, (lo =.062, <.05 = good fit

hi=.064)  hi=.063)

Factor n/a F corr A =.476
Correlations
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Table 6.3. Continued

Five-factor models

Fit Index Model fit estimate Standard cut-off
factors F corr AP;
uncorrelated F corr AP AP corr AA AP corr AA
Chi-squared 53,180.079, 52,326.145, 52,445.705, 51,690.174, n.s.
df = 5,054, df = 5,053 df = 5,053, df = 5,052,
p <.001 p <.001 p <.001 p <.001
RMR .354 .326 .337 .309 smaller indicates béditer
GFI .623 .625 .628 .629 >.85
CFlI 517 .525 .524 .532 >.9; larger indicatesdvdit
NNFI 492 .501 499 .507 >.9; larger indicaterdydit
RMSEA .061 .061 .061 .060 <.08 = adequate fit
(lo =.061, (lo =.060, (lo =.060, (lo =.060, <.05 = good fit
hi =.062) hi =..061) hi =.061) hi =.061)
Factor n/a Fcorr AP= AP corr AA= Fcorr AP =
Correlations .596 .558 .528
AP corr AA =
A75

Note. F = Fearfulness, A = Aggression, AP = Aggmstoward People, AA =
Aggression toward Animals. The abbreviation “nfadicates that statistics are not
applicable to the model in that column, and “nisdicates “not significant”.

PART 2: SPLIT -sAMPLE EFA AND CFA
For a factor solution to be generalizable, it ilvthat it is stable. In Part 2 of

Study 3, my goal was to gain information about \mketthe five-factor model of the
revised 102 items is stable. To do this, | divided participant sample in half, then
performed an EFA on one half of the participan&ings of their dogs. | used SEM to
perform CFA on the second half of the participané$ings of their dogs. That is, | used
SEM to fit the factor solution derived from the EBAthe first half of the data to fit that

factor solution to the second half of the data.

EFA
The EFA was performed using the same basic proesdas in Parts 1 and 2 of

Study 2; | used PCA with varimax rotation. In Stu8ly however, participants were

prohibited from leaving items blank, so there weoamissing data points.
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Once again, before proceeding with the EFA, | ndetteassess the sampling
adequacy to make certain that the data were ameet@alFA. This procedure needed to
be repeated because the sample in Part 2 of Stuag ®nly half of the sample for which
sampling adequacy was assessed in Part 1 of StuleyRart 2 of Study 3, the ratio of
participants to items is relatively high — it isg#itly greater than 12.5:1. However, having
an adequate sample size does not ensure a sangyeripriate for factor analysis. A
second issue is the magnitude of correlations k@mtweriables, as displayed in the
correlation matrix, is also important. Because $itedy 3 data were split in half for the
analyses in this phase, the correlation matricesPart 2 of Study 3 include different
participants and are likely slightly different frothe matrix associated with the whole
sample in Part 1 of Study 3. Because the raticadigpants to items in Part 2 of Study 3
remains greater than 5:1, | relied on the KMO measaf sampling adequacy.
Conservative cut-offs suggest that a KMO of attledss adequate (e.g., Tabachnick &
Fidell, 2001). The KMO associated with the corielatmatrix resulting from the first
half the data set for Study 3 (N = 1,278) is .9h@djcating that the matrix was adequate
for the analyses.

As in Part 2 of Study 3, | used the convergencthiae criteria to determine the
number of factors in the solution: graphical sctest (Cattell, 1966), the top-down
method in which correlations between orthogonatdisc scores from different factor
solutions are viewed as path coefficients in adnarical structure (Goldberg, 2006), and
interpretability of the solutions (see Zwick & Vedrr, 1986; Worthington & Whittaker,
2006). Results from each method and suggestedr faxidels for Part 2 of Study 3 are
elaborated below.

Cattell's (1966) now classic scree test utilizegraphical interpretation of the
scree plot of the eigenvalues associated with dbtofs. The number of factors that this
method indicates should be retained is the numbesigenvalues appearing before a
visible break or elbow in the plot, after which th&lues tend to level off horizontally.
Interpretation of the scree plot suggested retgifmoir or five factors; there is a break in

the values after four, and an elbow or bend appatesfive.
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Figure 6.1. Scree plot of eigenvalues for 102 itemStudy 3

Scree plot of 102 items (N = 1,278)
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Goldberg’s (2006) hierarchical tree analysis, tbp-down method in which
correlations between orthogonal factors scores fidfarent factor solutions are viewed
as path coefficients in a hierarchical structusethie next criterion | examined. In the
hierarchical tree, correlations between orthogdaators scores from different factor
solutions are viewed as path coefficients in a lgiapierarchical structure. Using this
criterion, the best factor solution is found whéne major factors stop breaking apart
when additional factors are extracted. (More detafl this methodology can be found
under Part 1 of Study 2.)

The hierarchical tree is presented in Figure 6.@.e&se interpretability, only
correlations of .60 or greater were included. Assalt, some factors are not shown to be
correlated with factors from the previous (higharparent) level of the tree. To further
facilitate interpretability, each factor was assidra descriptive label, which is presented
in the box representing that factor. These label®ewenerated by having two personality

experts examine the factor loadings for every smufi.e., the two-factor solution, the
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Figure 6.2. Hierarchical structure of factor scooerelations in 102-item Study 3 data set
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Note. For clarity, only correlations of .60 andaper are included in the hierarchical tree.
Correlations of .80 or greater are indicated bylfame arrows.
Unlabeled boxes indicate difficult-to-name factaremposed of 4 or fewer items.
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three-factor solution, etc.) and then examine thktionships between the factor
structures as presented in the hierarchical tree.

Based purely on the correlations between factorescat different levels of the
hierarchical tree, the four-factor model appearbdsupported. The factors that arise in
the four-factor model correlate strongly (81) with the first four factors in the five-
factor solution (5/1, 5/2, 5/3, 5/4), which in tucorrelate very strongly>(.97) with the
first four factors in the six-factor solution (6/&/2, 6/3, 6/4). That is, according to the
correlations alone, these four factors appear todmsistent through the lower (or child)
levels of the tree. However, the factors that ansthe five-factor solution also correlate
strongly & .94) with the first five factors of the six-factsolution (6/1, 6/2, 6/3, 6/4,
6/5), suggesting that the five-factor solution ntiglso be viable. So, the hierarchical tree
structure can be interpreted as supporting the-famtor solution, or possibly the five-
factor solution, if only the correlation of the fac scores (and not the interpretability of
the factors) are considered.

When the cohesiveness and interpretability of #ol solutions presented in
each level of the hierarchical tree is also consdeas is required in order to assign
labels to each factor in the tree, the four-fadolution appears less viable. This is
because the distribution of items in the four-factolution’s third and fourth factor (4/3,
4/4) makes those factors difficult to interpret.eTihird factor appears to relate to dogs’
reactivity, activity, and obedience, with items B@&s “Dog is very excitable around other
dogs” (.576), “Dog ignores commands” (.561), and h&N off leash, dog comes
immediately when called” (-559), “Dog is excitaliden visitors arrive” (.501), “Dog is
boisterous” (.464) loading strongly on the factbtultiple of these items also load
strongly on the fourth factor in the solution (e.Poog ignores commands” (-.409),
“When off leash, dog comes immediately when call¢®98), “Dog is boisterous”
(.357)). Items that load on the fourth factor seentave to do with how engaged and
interested the dog is in the environment. For examipems loading strongly on the
factor (4/4) include “Dog enjoys playing with toy&563), “Dog is attentive to owner’s
actions and words” (.479), and “Dog is very algrB06). Again, there is cross-loading
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such that some items on the fourth factor also &taoihgly onto the third factor (e.g.,
“Dog is attentive to owner’s actions and words’dea.449 on factor (4/3)).

In the five-factor solution, the factors become enophesive and interpretable:
the items group together in ways that are easyterpret, and fewer items cross-load
strongly. Factor (5/1) is clearly related to Fessleess. Factor (5/2) is related to
Aggression towards People and Dogs. Factor (5/8%ists of items related to activity
level, playfulness, and excitability, such as “Dagoys playing with toys” (.632), “Dog
seeks constant activity” (.530), and “Dog is lether (-523). Factor (5/4) consists of
items related more exclusively to training, obedeerand how readily a dog is trained,
including “Dog ignores commands” (.678), “Dog ideative to owner’'s actions and
words” (-.648), and “Dog is able to focus on a task distracting situation (e.g., loud or
busy places, around other dogs)” (-.526). The fif@aitor derived in the five-factor
solution relates to dogs’ tendency towards chaamgjaggressing towards animals other
than dogs or people, and might be most easilypneéed as prey drive. Iltems loading on
this factor include “Dog is very excitable when and squirrels, birds, and other small
animals” (.728) and “Dog likes to chase cats” ()o¥Bonceptually, this final factor (5/5)
may be thought of as a facet of Aggression but majko relate to how reactive,
excitable, and generally active a dog is. Indeadtofr (5/5) Aggression towards Animals
is most correlated with factor (4/3) Reactivityq04, and is secondarily correlated with
(4/2) Aggression (.265).

Across the three criteria, the supported factoatsmis are the four- and the five-
factor solutions. Based on the ultimate criteriandérpretability, the five-factor solution
is favored. However, it is noteworthy that the ffaetor solution here differs from the
five-factor solutions in Study 2. In Parts 1 an@f4Study 2 Aggression is divided into
Aggression towards Dogs and Aggression towards IBebpthe EFA performed in Part
2 of Study 3, Aggression is divided into Aggressftowards People and Dogs) and Prey
Drive, which is also shown to be strongly relatedlbgs’ tendencies towards reactivity
or excitability and activity. This might suggestaththe four-factor solution is more

favorable, however, the difficulty of interpretinige third and fourth factor in the four-
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factor solution prohibit its selection. Thus, treetbr solution selected for the CFA in
Study 3 is composed of five factors: Fearfulnesggr@ssion, Activity/Excitability,

Responsiveness to Training, and Prey Drive.

CFA
Many of the details and much of theory behind penfog CFA using SEM were

described in the previous chapter’s discussionawf P of Study 2. Details are reviewed
here as useful in considering the CFA performelart 3 of Study 3.

In the current study, the primary goal of the asatyis to confirm the five-factor
structure underlying the questionnaire data in $t8ds stable by conducting a CFA
using the second half of the Study 3 participamy@a and their responses to the 102
items included in Study 3.

As stated above, using SEM to perform CFA requisesarge number of
participants per parameter. Exactly how many paditts per parameter is a “large”
number is unclear, because it depends on the ¢hastics of the model being fit (e.qg.,
items per factor, normality of the data, strendtlthe relationship between the items and
latent factors). However, a very conservative dtiisoindicated that 15 participants per
item is a good guideline (Stevens, 1996), and nmeventional rules of thumb
recommend a range from five to 10 participants pperameter (e.g., Worthington &
Whittaker, 2006). In the current CFA, as in the ERAhis part of Study 3, there are 12.5
participants per parameter (N = 1,278, parametdi32).

As in the EFA described above, | assessed the seskdébe adequacy of the
sample (using KMO) for use in factor analysis. MO associated with the correlation
matrix for the data in Study 3 is .914, indicatitigat the matrix was adequate (e.g.,
Tabachnick & Fidell, 2001).

Prior to conducting the CFA using SEM, a researamest indicate (1) how many
factors are present, (2) which items are relateghtth factor, and (3) whether the factors
are correlated or uncorrelated. In this analysie factors labeled as Fearfulness,

Aggression, Activity/Excitability, ResponsivenessTiraining, and Prey Drive, derived in
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the immediately previous EFA on the first half dietStudy 3 data, were examined
thorugh CFA. The items loading onto each of thestofs were determined through the
EFA in Part 2 of Study 3. As discussed in previsestions, there are reasons to suspect
correlations between Aggression towards People &edrfulness, and between
Aggression and Prey Drive, so models includingelmsgrelations were also fit.

Results
According to RMSEA, all four version of the fivadtor model are adequate fits

to the data. However, the comparative and othandiices (RMR, GFI, CFI, NNFI) all
improve when correlations between the specifiedofacare added. It should be noted
that modification indices do not suggest significgains in model fit would be incurred

if more factor correlations were added to the model

Table 6.4. Confirmatory factor analysis of secoatt bf Study 3 data

Five-factor models

Fit Index Model fit estimate Standard cut-off
F corr A;
factors A corr Prey A corr Prey
uncorrelated F corr A Drive Drive
Chi-squared 27,707.146, 27,431.718, 27,379.350, 27,304.206, n.s.
df = 5,049, df = 5,048, df = 5,048, df = 5,047,
p <.001 p <.001 p <.001 p <.001
RMR .326 .298 .292 .285 smaller indicates bditer
GFlI .618 .621 .622 .623 >.85
CFlI .548 .554 .554 .556 >.9; larger indicatesdrdit
NNFI 499 .504 .506 .507 >.9; larger indicaterdydit
RMSEA .059 .059 .059 .059 <.08 = adequate fit
(lo =.058, (lo =.058, (lo =.058, (lo =.058, <.05 = good fit
hi = .060) hi = .060) hi =.059) hi =.059)
Factor n/a F corr A = .578A corr Prey F corr A =.533,
Correlations Drive = .564 A corr Prey
Drive = .528

Note. F = Fearfulness, A = Aggression. The abbtmndn/a” indicates that statistics are
not applicable to the model in that column, and."nindicates “not significant”.
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PART 3. CONFIRMATION OF THE FIVE-FACTOR, 15-FACET M ODEL
The ultimate goal of Study 3 was to devise shpmeore usable forms of the

DPQ. To do this, a final revision of the item peas required. In this final revision, the
items were to be evaluated based on multiple @itémncluding their loadings on both
facets and factors. In order to examine item logslian each facet, a full hierarchical
model in which the 15 facets derived in Study 2addition to the five factors, were fit

was required.

Table 6.5. Confirmatory factor analyses of fullrarehical model (factors and facets)

Fit Index Model fit estimate Standard cut-off

Five-factor models

Factors F corr AP;
uncorrelated F corr AP AP corr AA AP corr AA
Chi-squared  40,655.301, 39,826.512, 39,964.957, 39,208.514, n.s.
df = 5,032, df = 5,031, df = 5,031, df = 5,030,
p <.001 p <.001 p <.001 p <.001
RMR .323 .292 .306 274 smaller indicates bditer
GFI .715 .716 721 722 >.85
CFlI .642 .615 .649 .657 >.9; larger indicatesdrdit
NNFI .612 .620 .619 .626 >.9; larger indicatettdydit
RMSEA .053 .052 .052 .052 <.08 = adequate fit
(lo =.052, (lo =.052, (lo =.052, (lo =.051, <.05 = good fit
hi =.053) hi = .053) hi =.053) hi =.052)
Factor n/a Fcorr AP = AP corr AA= Fcorr AP =
Correlations .616 .612 .556,
AP corr AA =
.536

Note. F = Fearfulness, AP = Aggression towards ReoRA = Aggression towards
Animals. The abbreviation “n/a” indicates that istats are not applicable to the model in
that column, and “n.s.” indicates “not significant”

As indicated by the fit indices displayed in Tabl&, these models incorporating
the 15 facets are improvements over the previoudetscaccording to RMR, GFI, CFl,
NNFI, and RMSEA. The five-factor, 15-facet model tlwicorrelations between
Fearfulness and Aggression towards People, ancekatggression towards People and
Aggression towards Animals, was deemed best andl fasdurther analyses pertaining
to item selection.
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PART 4. BUILDING THE DPQ L ONG AND SHORT FORMS
Some of the items in the 102-item questionnairéopered better than others. In

building the long (75-item) and short (45-item)rfer of the questionnaire, | aimed to
retain the best items, striking a balance amongsthraetimes conflicting criteria of
strength of loadings on factors and facets, contetidity, utility, discriminant and
convergent validity, and internal consistency. tamged five items for each of the 15
facets for the long form. For the short form, lareed a subset of the items on the long

form such that the short form contains three itpersfacet.

Factor and facet loadings
The first criterion | examined was the magnitudeitems’ loadings on their

predicted (and primary) factors and facets. Itehs toaded weakly (absolute valge
.500) on their intended factor and/or facet wemnsas candidates for deletion from the
guestionnaire, but were not deleted prior to carsition of the other criteria (see below).
The loadings resulting from the best-fitting modeisre used for this purpose. That is,
the regression loadings from CFA of the five-faatoodel with Fearfulness correlated
with Aggression towards People, and with Aggressmmards People correlated with
Aggression towards Animals, were used for the faldadings. The regression loadings
from CFA of the five-factor, 15-facet model withetsame factor correlations were used
for the facet loadings. The items with absolutalings less than or equal to .500 on their
primary facet or factor were identified. There wé@items with absolute loadings less
than or equal to .500 on their respective factang] 14 with absolute loadings less than
or equal to .500 on their respective facets. Eiglihese items (number 2, 21, 29, 40, 43,
78, 95, and 101 from the Study 3 item pool) overtah showing absolute loadings of
less than or equal to .500 on both their factorfaedt. Thus, a list of 22 items suggested
for deletion resulted from analysis of item loading

In removing items, attention was also paid tomafteng to retain items with both
positive valence (positive loadings) and negatigéence (negative loadings). That is, |
tried to retain items pertaining to aggression lagk of aggression (-), and friendliness (-

) on Factor 2: Aggression towards People.
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Content validity
Another important issue to consider in removingngefrom the questionnaire to

create the long and short forms was that high ecdnialidity is maintained. That is, the

items that were retained needed to represent dvaspects of each facet of dog
personality. By making certain that each facet wal represented, each trait was to be
well-represented. The short (45-item) form of tlhestionnaire is an abbreviated version
of the long questionnaire and thus less comprehenbut the content represented by the

items included is still very important.

| tem utility
Third, | tried to retain items with high utility,rathose that address specific

behaviors that might be of great interest. For gdampeople who might use the DPQ
would likely be more interested in learning how eggively a dog behaves towards
unfamiliar people in general than in the specifintext of a person approaching the
dog’s house or yard. In the long form, items asldbgut both behaviors were retained as
part of the General Aggression facet of the Aggoestowards People factor. Based on
item utility, the item pertinent to the specifitugition of when people approach the house

marking was a good candidate for deletion in cnggtine short form.

Discriminant and convergent validity
Another important issue to consider when shorteninggquestionnaire was the

importance of the discriminant and convergent waliof the items. Discriminant validity
is indicated by low and nonsignificant correlatiomgh measures that assess different,
unrelated constructs. It was expected, for exantpkg, the correlation between an item
assessing Fearfulness and an item assessing pexaitability would be low because
these two items assess different aspects of pditgoridowever, given the relationship
between Fearfulness and Aggression towards Peapde tlze relationship between
Aggression towards People and Aggression towardsndls, items on each of those
factors were predicted to show higher correlatite each other than with items on the

other factors (e.g., Responsiveness to Training)relations at the item-to-item level
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were predicted reflect the relationships that arglemt at the factor-to-factor level.
However, these items were still predicted to cateelmore strongly with other items
within the same factor than with other items oelated factor.

| correlated each of the items separately to examihether items that load on
different factors (e.g., Aggression towards Animastivity/Excitability) show weaker
correlations with each other than items that loadh@ same factor (i.e., only Aggression
towards Animals) or the same facet of a factor. @ogent validity is indicated by large
and significant correlations between theoreticalyated constructs. For example, a
relatively large correlation was expected betweem titems purported to assess
aggression towards unfamiliar people, and betwaentems purported to assess activity
level during play. Convergent validity correlatiors correlations between items that
load on a single factor, are presented in Appertixtems showing poor convergent
validity correlations were also likely candidates fleletion when building the long and
short forms of the DPQ. For example, the item “Whkme or about to be left alone, dog
shakes, shivers, or trembles” (Item 29 in Studya}¥ considered a good candidate for
deletion, and ultimately was deleted, because wfdonvergent validity correlations: (
.282). However, in some cases items with poor camerd validity correlations (e.qg.,
Item 21 in Study 3, from the Aggression towards malis factor, “Dog behaves
submissively (e.g., rolls over, avoids eye conthcks lips) when greeting other dogs.”)
were retained to keep five items per factor or bseahey were important to maintaining
comprehensive content validity.

Correlations that were expected to be low, or disoant correlations between
items, are presented in Appendix F. ltems showélgtively poor discriminant validity
were candidates for deletion when building the lamgl short forms of the DPQ, but
these items were not always removed. For examipdeFearfulness item “Dog behaves
fearfully towards unfamiliar people” (Item 1 in 8t3) shows correlations ranging from
.029 to .640 with items that load on the Aggressmmards People factor, which could
be seen as consistent with the correlation betwkentwo factors. However, due to

content validity concerns, this item was ultimatedtained.
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Furthermore, items that showed both poor discrimtinr@nd poor convergent
validity (e.g., Iltem 45 in Study 3, “Dog becomeswexcited when owner returns home,”

were considered particularly good candidates ftetolen when the DPQ was shortened).

I nternal consistency
It is also important that each scale (or the iteneasuring each factor) maintain

as much internal consistency, or reliability acraess within a scale (measured with
Cronbach’s alpha), as possible while maximizing pli@mce with the other criteria. This
aspect of reliability is a measure of the extenvtoch items that load on a single factor
or scale measure the same underlying constructnf@at, 1951). If an item was
suggested for deletion based on its loadingselevance to content validity, its divergent
validity, or its convergent validity, before thei was removed | examined what impact
the item’s removal would have on internal consisyeBecause Cronbach’s alpha tends
to increase as the number of items in a scalea@of) increases, factors in the 102-item
guestionnaire were expected to have higher interoasistency than the long (75-item)
form, and factors on the long form of the questaira are predicted to have higher
internal consistency than corresponding factorghm short (45-item). Ultimately, as
shown in Table 6.6, this was the case for mosthef factors. However, the internal
consistency associated with Fearfulness increasedtihe removal of items from the
long form to create the short form. Presumably,rémoval of eight items to create the
short form from the long form decreased the amafntonceptual variability, and
probably content validity, of the Fearfulness itenten taken together.
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Table 6.6. Scale reliabilities

Trait DPQ Form

Study 3 questionnaire  Long form Short form

(102 items) (75 items) (45 items)
Fearfulness .911 (29 items) .882 (20 items) .824tems)
Aggression towards People .852 (15 items) .814t¢10s) .742 (6 items)
Activity/Excitability .818 (27 items) 772 (20 itesp .728 (12 items)
Responsiveness to Training .822 (14 items) .797t€M0s) 771 (12 items)
Aggression towards Animals .836 (17 items) .823it@’ms) .748 (9 items)

The internal consistency of the resulting long ahdrt forms of the questionnaire
is comparable or slightly higher than those foumather studies of dog personality (see
Chapter 2). Given the amount of variability genlgralovered in each factor, each of
which have at least two facets, these alpha leel®ven more impressive. As John and
Benet-Martinez (2000), explain, a factor showingghfi Cronbach’s alphas of .90 or
above are less impressive if the items on thatofaatidress only a narrow range of
characteristics (e.g., aggression towards unfanmien) than if the items address a broad
array of related characteristics (e.g., aggressiovards unfamiliar people, aggression
towards familiar people, aggression when threatersgfjression without apparent

reason).

THE DOG PERSONALITY QUESTIONNAIRE FINAL FORMS
A listing of the items that were retained or remdvor each facet and factor is

presented in Appendix G. The final long form andrstiorm of the questionnaire are
presented in Appendices H and |. Each questionmainéains items representing the 15
facets and five factors. The long form of the gieestaire contains five items per facet,
for a total of 20 Fearfulness items, 10 Aggressimwards People items, 20
Activity/Excitability items, 10 Responsiveness teaihing items, and 15 Aggression
towards Animals items. The short form contains éhitems per facet, for a total of 12
Fearfulness items, six Aggression towards Peoplast 12 Activity/Excitability items,

12 Responsiveness to Training items, and nine Aggra towards Animals items.
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Once all of the items were selected based onritexia described above, | used
SEM to perform CFAs assessing the fit of the figetbr model to the new DPQ forms.
The Results are presented in Tables 6.7 and 6l8wbén keeping with the previous
analyses, | fit models with all or only one pairtbe predicted factor pairs correlated.
Again, the models in which correlations betweenrfodé@ess and Aggression towards
People and between Aggression towards People amggesgjon towards Animals are
specified showed the best fits according to alhiitices. The model with more indicators

— the 75-item Long Form — was associated with gebét.

Table 6.7. 75-item DPQ confirmatory factor analyses
Five-factor model

Fit Index Model fit estimate Standard cut-off
Factors F corr AP;
uncorrelated F corr AP AP corr AA AP corr AA
Chi-squared 35,088.121, 34,218.193, 34,413.082, 33,667.269, n.s.
df = 2,705, df = 2,704, df = 2,704, df = 2,703,
p <.001 p <.001 p <.001 p <.001
RMR .388 .356 .366 .334 smaller indicates bditter
GFlI .661 .663 .667 .669 >.85
CFlI .544 .556 .554 .564 >.9; larger indicatesdrdit
NNFI .525 .536 .534 .544 >.9; larger indicategdydit
RMSEA .068 .068 .068 .067 <.08 = adequate fit
(lo =.068, (lo =.067, (lo =.067, (lo = .066, <.05 = good fit
hi =.069) hi = .068) hi = .068) hi = .068)
Factor n/a Fcorr AP= AP corr AA= Fcorr AP =
Correlations .621 547 .550,
AP corr AA =
.455

Note. F = Fearfulness, AP = Aggression towards Reand AA = Aggression towards
Animals. The abbreviation “n/a” indicates that istids are not applicable to the model in
that column, and “n.s.” indicates “not significant”
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Table 6.8. 45-item DPQ confirmatory factor analyses

Five-factor model

Fit Index Model fit estimate Standard cut-off
Factors F corr A;
uncorrelated F corr A AP corr AA AP corr AA
Chi-squared 17,617.700, 16,712.292, 17,031.717, 16,336.029, n.s.
df = 948, df =947, df =947, df = 946,
p <.001 p <.001 p <.001 p <.001
RMR 429 .385 .408 .366 smaller indicates béditer
GFI 724 731 .735 .738 >.85
CFlI .561 .585 .576 .595 >.9; larger indicatesdvdit
NNFI .548 571 .563 .581 >.9; larger indicaterdydit
RMSEA .083 .081 .082 .080 <.08 = adequate fit
(lo =.082, (lo =.080, (lo =.080, (lo =.079, <.05 = good fit
Hi =.084) h =.082) hi =.083) hi =.081)
Factor n/a Fcorr AP= AP corr AA= Fcorr AP =
Correlations 674 .542 .593,
AP corr AA =
413

Note. F = Fearfulness, AP = Aggression towards Reand AA = Aggression towards
Animals. The abbreviation “n/a” indicates that istids are not applicable to the model in
that column, and “n.s.” indicates “not significant”

As discussed in the above section on internal istarey, the long and short
forms of the questionnaire maintained relativehyghhiinternal consistency. Other
psychometric properties of the long and short fowhshe DPQ, including inter-rater
reliability, test-retest reliability, and predictwalidity, are presented in the following

chapters.

SUMMARY OF FINDINGS
In Study 3, | used SEM to perform CFA using datdected from 2,556 new

participants’ ratings of their dogs on the 102-itquestionnaire to confirm that the best-
fitting model was the five-factor model includingreelations between factors 1 and 2
(Fearfulness and Aggression towards People) artdr&a@ and 5 (Aggression towards
People and Aggression towards Animals). As in Stadihe stability of the five-factor
model was also confirmed using a split-halves ptaoe in which | divided the

participant set into two randomly selected halwvepeated the EFA procedure on one
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half of the data (N = 1,278), then repeated the @F#cedure on the second half of the
data (N = 1,278).

So that researchers and practitioners wishing sesssdog personality using the
DPQ have a choice of tools to meet their needspie rmcomprehensive long form and a
briefer short form of the DPQ were developed. Tdrglform consists of 75 items, and
the short form has 45. ltems for each form wereecet to maximize the forms’
psychometric properties (e.g., content validitypstouct validity, including discriminant
and convergent validity; internal consistency), andhat each facet has an equal number

of items. The final forms are presented in Appeeslie and I.
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CHAPTER 7
Study 4: Inter-Rater Reliability

INTRODUCTION
As mentioned above, an assessment tool must déeratngeliability across

raters. If an assessment tool does not have high-riater reliability, then the ratings

probably reflect idiosyncrasies of a particularetser, not attributes of the target whom
the questionnaire purports to assess. The goatunlyS! was to evaluate the inter-rater
reliability of the long and short forms of the DPTpb achieve this goal, | administered
the long form, and therein the short form, of theesfionnaire online to a group of 99
pairs of participants, with both individuals of Bapair rating the same target dog. |
assessed the short form of the questionnaire brgaitg responses to items included on
the short form from the data collected with thegdorm.

METHODS

Participants
Participants for Study 4 were all newly recruitgdticipants. Pairs of participants

who were familiar with the same target dog wereruiged for Study 4. Pairs of

participants signed up to participate by respondmgnline postings on the Animal

Personality Institute website (www.animalpersonaditg) and dog-related Internet
discussion boards or newsletters. E-mail group® a0 given permission to recirculate
postings through-out their groups. These online ddscribed the study’s goal as
evaluating how much people tended to agree wheepedently rating dogs on the
DPQ, and emphasized that agreement is affectecabigus aspects of the questionnaire
itself in addition to other factors. It was emplzasi that participants would need to
complete the questionnaire without talking to eatiter before or while they completed
the questionnaire to ensure independence of thegsatParticipants completed an online
version of the questionnaire between June and Augfud007. Participants received no

compensation for their participation, but were givéeedback about their dogs’
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personalities with respect to the five persondhtigtors (and their facets) assessed in the
DPQ. A total of 213 participants completed the ¢joesaire during this time period;
initial analyses (described below) refined the sentp 99 pairs of participants rated the
same dog.

Materials and Procedures
In Study 4, participants completed the long fornthef questionnaire (derived in

Study 3) and were asked to provide the same demloigranformation about themselves
and their dogs that participants provided in thevimus studies. The questionnaire was
presented online, following an introduction pagatttescribed the basic goals of the
study and again emphasized the importance of theicipants completing the
guestionnaire independently. Participants were alsid that, at the end of the
guestionnaire, they would each receive summaridsowf they had rated the target dog,
so they could compare their ratings if they wished.

As in Study 3, participants were allowed to choabéch of their dogs they rated,
if they had more than one dog. The second partitipaeach pair was instructed to rate
the same dog the first participant had rated. élpents were also asked whether the dog
they were rating had previously been or would leddy another participant, and, if so,
were asked to provide that participant’s first natdalike in the previous studies, the
order in which questionnaire items were presentasl mot uniquely randomized for each
participant in Study 4; in order to evaluate thigal®lity of the instrument as it would be
administered in the paper-and-pencil format, itemese presented in the same order as
on the paper form of the DPQ’s long form (see ApjperH). Participants were not
allowed to leave answers blank.

As in previous studies, | refined the sample arehtbxamined the demographic
data in Study 4 to assure that the participants taedtarget dogs compose diverse

samples.
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RESULTS
First, 1 removed cases in which only a single pgént had filled out the

guestionnaire about a given dog and cases in wdiigjie participants had filled out the
guestionnaire multiple times about a given dogehtified these cases by matching cases
in terms of the participants’ names, dogs’ names, ether demographic information
(e.g., location, dog breed). This process redubediataset from 213 participants to 198
participants, all of whom were paired. In each lod ©9 pairs that were retained, the
participants had listed another participant indataset as the other individual who would
rate or had rated a given dog. That is, if Elleredaa male Labrador Retriever named
Gunner and said that Rob would also rate Gunnen there was another case in which
Gunner was rated by Rob, and Rob said that Elldrrd&i@d Gunner.

Second, as in previous studies, | examined theuéecy of responses for each
guestionnaire item to check for obvious errors anisg the data. No anomalies were
found in the dataset, though, as in previous stydiesponses to each item were not
regularly distributed (i.e., responses to some sterare skewed).

Third, | examined each case for anomalies and pnoblof data omission (e.g.,
participants who had withheld their location). Nmlgems were found, and so all cases

were retained.

Sample demographics
Demographic information for the 198 participantsondompose the 99 pairs of

participants in Study 4 is presented in Table Adide from the listings specific to the
pairing of sexes (e.g., “Pairing of sexes,” “Avegatjfference in age between raters”), all
entries in Table 7.1 treat participants separdiedy, not as pairs).

As in previous studies, both sexes of dog ownensewepresented in Study 4.
Again, men composed the minority (37.9%, or 75 m#mugh they composed a larger
percentage of the sample in this study than in ipusv studies. In this sample,
participants were paired, and so | also examinesl dgbmposition of the pairs of
participants. Only six of the 99 pairs were composd two men, 30 of the pairs

consisted of two women, and 63 pairs consisted rif man and one woman. (No
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information regarding the relationships betweerrsatvas collected.) The average age of
participants was 47 years, with a standard deviatiol3 years. The average difference
in age between raters was 6.2 years.

The majority of participants were currently resglim the U.S., with only two
participants residing in Canada and two who inédahey were living in an unlisted
country (Finland). The sample included participadntsn 37 states; individuals of every
pair indicated that they currently resided in thens state, and most (N = 94 pairs) in the
same zip code. The majority of participants idésdifthemselves as Caucasian/White (N
= 171). Other participants identified themselvesAfiscan American/Black (N = 15),
Hispanic (N = 6), East Asian (N = 3), and Multir@oor Other (N = 3).

Of the 198 participants, 27 (or 13.6%) indicatediihg a dog-related job or
career. The majority of these participants (N = d&gorted working as dog trainers or
behaviorists.

Because many of the pairs of participants may shamership of their current
dogs and past dogs, statistics about their dog shipeare likely to be highly correlated.
However, these numbers still reflect the individu@&xperience with different dogs and
dog ownership, and so they are reported in Taldlan/terms of individual dog owners
(not pairs of dog owners). The mean number of é¢agh participant had owned in his or
her lifetime, not including current dogs but indlugl childhood family dogs, was 5.9 (s.d.
= 3.8). The mean number of dogs currently ownegdicipants in Study 4 was 1.9 (s.d.
=.9).

196



Table 7.1. Demographic information about particigan Study 4

Dog owners

Sex (dog owner)

Pairing of sexes

Age (dog owner)

Race

Country of residence

Dog-related careers

Number of dogs owned

Male
Female

Both raters are male
Both raters are female
One male, one female

Mean
standard deviation
Age not reported

Average difference in age between raters

Caucasian/White
African-American/Black
Hispanic

East Asian

Native American

Asian Indian

Multiracial or Other

u.s.

Canada

Australia

U.K.

Other (Native language is English)
Country of residence not reported

Breeder and/or Exhibitor

Trainer and/or Behaviorist

Dog rescue worker/volunteer
Veterinarian

Groomer

Kennel/Daycare owner or employee
Assistance dog partner

Past (mean; s.d.)

Number not reported

Currently
Number not reported

75 (37.9%)
123 (62.1%)

6 pairs (6.1%)
30 pairs (30.3%)
63 pairs (63.6%)

a7
13
0

6.2

171 (86.4%)
15 (7.6%)
6 (3.0%)
3 (1.5%)
0
0
3 (1.5%)

196 (98.0%)
2 (1.0%)
0
0
2 (1.0%)
0

3 (1.5%)
15 (7.6%)
3 (1.5%)
0
0
6 (6.0%)
0

Mean (s.d.)
5.9(3.8)
0

1.9 (.9)
0

Total number of participants

198 (99 pairs)
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As in the previous studies, it was also importaot ¢onfirm that a
demographically diverse sample of dogs was rateStunly 4. Because each participant
in the 99 pairs rated a single dog, there are 98 dothis. In Study 4, all dogs’ ages were
reported as known, and the dogs’ average age Bagedrs (s.d. = 2.9). The dogs ranged
in age from one to 12 years.

Other demographic information about the dogs isemied in Table 7.2. The
number of dogs (out of the 99 in Study 4) in eaakegory is listed in the far right
column, which is entitled “Number of dogs”. Althdug smaller sample than the samples
in previous studies, the sample of 99 dogs appdarbd diverse. Slightly more than half
the dogs (N = 55, or 55.6%) were male. Ninety efdlogs (90.9%) were castrated.

Purebred dogs made up more than half of the safiNpte59, or 59.6%), with 29
breeds represented. The breeds most representadedahe Australian Shepherd (N =
5), Labrador Retriever (N = 5), German Shepherd Pbg 4), and Border Collie (N =
4).

Information about whether the dogs were reportetiaee ever bitten a person,
had any reported health issues, what role theyeglagy their owners’ lives (e.g., pet,
guide dog), and whether they were involved in gnyrts is also included in Table 7.2.

Four dogs were reported to have bitten someonedogehad an unknown bite
history, and 94 dogs were reported to have newrba person (intentionally, outside
play, and outside work or sport requiring biting;g.e Schutzhund training or
competition). Twenty-three dogs were indicated awehhealth problems or disabilities,
including hip dysplasia (N = 7), arthritis (N = 4lbow dysplasia (N = 1), and other
disabilities (N = 11). Other disabilities listedcinded, for example, a heart murmur,
incontinence as a result of a spay surgery, skergas, chronic ear infections, and
cherry eye.

The majority of the dogs in this sample (N = 9596r9%) were considered pets
or companions by their owners. However, there va¢se three working assistance dogs.
One assistance dog was a guide dog, rated by ind partner and his blind partner’'s

seeing spouse, and the other two are medical assestlogs (e.g., seizure alert dogs). As
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in the previous studies, the popularity of agilfty = 17) and American Kennel Club

show/conformation (N = 6) was also representetiimmgample.

Table 7.2. Demographic information about targetsdogStudy 4

Number of dogs

Sex

Age

Castration
Status

Purebred

Bitten a
Person

Disability and
Health issues

Male
Female

Mean (s.d.)

Neutered

Intact
Spayed

Intact

Males

Females

Unknown
No (mixed)
Yes

Unknown
No
Yes

Unilaterally deaf
Bilaterally deaf
Blind in one eye
Blind in both eyes
Arthritic

Hip dysplasia
Elbow dysplasia
Other disabilities

55 (55.6%)
45 (45.4%)

4.8 (3.1)

49 (49.5%)
6 (6.1%)

44 (44.4%)
3 (3.0%)

3 (3.0%)
37 (37.4%)
59 (59.6%)

1 (1.0%)
94 (95.0%)
4 (4.0%)

o © o

0

4 (4.0%)
7 (7.1%)
1 (1.0%)
11 (11.1%)

Job or Role

Pet/Companion
Assistance dog

Guide dog

Hearing ear dog
Medical assistance dog
Search and rescue
Guard dog

Animal Assisted Therapy
Dam or sire for breeding

95 (95.9%)
3 (3.0%)

1 (1.0%)

0

2 (2.0%)

0
1 (1.0%)
6 (6.1%)
0
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Table 7.2. Continued

Number of dogs

Sport Obedience 0
Sledding 0
Carting 0
Frisbee 0
Earth dog 3 (3.0%)
Show/Conformation 6 (6.1%)
Schutzhund 1 (1.0%)
Agility 17 (17.2%)
Herding (competitive) 1 (1.0%)
Flyball 0
Hunting 1 (1.0%)
Total number of dogs 99

Note. The sum of the number of dogs who participasports will not equal the total
number of dogs in the study; some dogs are nqtonts, and others are in multiple.
Similarly, participants may consider a dog to bthlmpet/companion and to have
another job or role (e.g., assistance dog, seardhescue dog).

Dogs with unknown histories (e.g., bite historyg &pically dogs who were adopted
from shelters or rescues.

Analyses

Inter-rater reliability
The goal of the analyses in Study 4 is to meadwestrength of the relationship

between target dogs’ paired ratings on the DPQlszidual items and on the facets and
factors of both the long and short form.

A very common method of assessing the strengthetdtionships between
variables is the Pearson correlation. The Pearswrelation can be thought of as
assessing the relationship between data organizéslo columns in a meaningful way.
These columns might include a first and second (@stin test-retest reliability), or
factors such as height and income, husbands anesywor any other meaningful pair of
variables. In the current study, the columns wdmddRater 1 and Rater 2. However,

because the raters were not consistent types of fag., husband/wife), because they
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filled out the questionnaire independently, andosg there is no meaningful way to
identify one rater as Rater 1 and the other asrRate

Because there is no obvious way to determine whatlr to place in which
column or group, the Pearson correlation is noappropriate test for assessing inter-
rater reliability in Study 4. A meaningful Pearscorrelation cannot be calculated
because the correlation would differ if, for exampghe correlation were calculated, then
recalculated after half of the raters were swapfgeth one column to the other. A
correlation coefficient that is not affected by tiveering of raters is required, such as an
intraclass correlation coefficient, or ICC (Griffia Gonzales, 1995; Shrout & Fleiss,
1979). Along with the ICC, Cronbach’s alpha prowdsditional information about the
reliability of the ratings’ means (e.g., John & &d2007).

The ICC is an Analysis of Variance-based (ANOVA-4xd)s correlation. It
measures the relative homogeneity within groupstio to total variance; the covariance
of the ratings is divided by a form of the totarigace to obtain this sort of correlation
coefficient.

ICCs assess inter-rater reliability by comparing wariability of different ratings
of the same subject to the total variation acrdssatings and all subjects. There are
multiple types of ICCs, representing different stutodels and data characteristics.
Similar to ANOVA, in the case of inter-rater relibty ICC varies depending on whether
the raters are thought to be a sample of a largpulption or the entire population of
interest, whether the targets they rate are a sawipa larger population, or the entire
population, and whether reliability is measurededasn individual ratings or mean
ratings of all judges (Shrout & Fleiss, 1979; Mc@& Wong, 1996).

In the current study, each dog is rated by two [Eeamnd each person, or rater,
rates only one dog. Because the raters are diffdognevery dog, it is impossible to
distinguish variability due to rater, so a one-wendom-effects model is most
appropriate; for this model, it is only possible égaluate consistency (not absolute
agreement). It is, unfortunately, also impossildesktract information about the exact

source of the inter-rater reliability. Are the eddility levels that occur due to independent
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experiences with the dog, discussions betweenwieraters, shared past experiences
(e.g., previous dogs owned), or other factors? ldaweh is due to actual variation in the
dog? It is assumed that various factors will impaet ratings that each member of each
pair gives, and that a substantial portion of tlaiability is due to the individual
differences in the target dogs themselves.

Cronbach’s alpha can be seen, simply, as a caatticof reliability or
generalizability. It is affected by number of itemisratings, and by the homogeneity or
average correlation among the ratings. In the cordeICC as a measure of inter-rater
reliability, Cronbach’s alpha is an estimate of hstnongly the score obtained from the
actual raters would correlate with the score thatilel have been or could be obtained
from another sample of raters. That is, the ICQalis an estimate of the reproducibility
of the raters’ mean rating.

Because the ICC and the associated alpha are bthages of the reliability of
the ratings, it is expected that they will yieldrgiéel results. That is, items, facets, or
factors associated with high ICCs will also be agged with high alphas.

The item-level ICCrs indicate the strength of the relationship betwpamed
participants’ ratings of the target dogs on eaemitThe item-level alphas indicate the
reliability of the ratings, as described aboveeach item. Item-level IC€s and alphas
are presented in Table 7.3. All 75 items includedthe long form of the DPQ are
presented in Table 7.3. The items are numberetieas dppear on the long form. The
items retained for the 45-item short form are iatkd by bolded item numbers. Items
that are reverse keyed are indicated with an aktefhe items are separated into labeled
groups based on their loading onto each factor facets within each factor. For both the
short form and the long form of the questionndine,mean correlations (calculated using
Fisher'sr-to-z transformation) and mean alphas across the itemeach facet, across all
items in each factor, and across all items in €ef) form are presented.

Inter-rater reliability statistics were evaluatbdsed on how they compared to
those found in previous research on dog personabessment (see Chapter 2). In

previous research, the average reported inter-rafiability statistics were .60 (weighted
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by sample size) and .56 (unweighted). As showheatbttom of Table 7.3, the average
inter-rater reliability for the long form was .55&nd for the short form was .547. These
are slightly lower than the average reported inpiteyvious dog personality literature.

The average minimums were .50 (weighted) and 1B¥w¢ighted), and the
average maximum inter-observer reliability corielas in previous dog personality
studies was .77 (weighted by N per sample) or ufvéighted). The item-level inter-
rater reliabilities associated with DPQ items rahggom .240 (“Dog behaves
aggressively when restrained or handled (e.g., geal),” from the Situational
Aggression facet on the Aggression towards Pe@ui®f) to .839, (“Dog enjoys playing
with toys,” from the Playfulness facet of ActiviBxcitability).

In addition, | followed the suggestion of Gosliagd Vazire (2002) by comparing
inter-rater reliability of humans’ ratings of dogs those of humans’ ratings of other
humans. Gosling and Vazire (2002) cite a large arhotievidence supporting the inter-
rater reliability of human personality ratings, hinter-rater agreement correlations of
approximately .50 being typical. This value wasduss a guideline for assessing the
inter-rater reliability of the DPQ, which, with awW noticeable exceptions (e.g., items 16,
17, 44), compared favorably to the typical .50 obseé in human personality rating
studies. Indeed, fifty of the 75 correlations wgreater than .500.

The average Cronbach’s alpha, across all itenthen75-item from, was .701.
Across all items in the 45-item form, the averagerBach’s alpha was .695. The lowest
alpha was .393, associated with “(“Dog behavesesgively when restrained or handled
(e.g., groomed),” from the Situational Aggressi@acdt on the Aggression towards
People factor, which also had the lowest item-ld@& (.240). The highest alpha was
.916, associated with the item “Dog enjoys playiith toys,” from the Playfulness facet
of Activity/Excitability, which also had the highekCC (.839).
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Table 7.3. ltem-level inter-rater reliability

Factor Reliability
Single
Measure
Facet ICC Alpha

Factor 1 — Fearfulness

Facet 1 -Fear of People

1* Dog is relaxed when greeting people. .684 .818
12 Dog is shy. .638 .781
30 Dog behaves fearfully when near crowds of people .621 767
47 Dog behaves fearfully towards unfamiliar people. 540. .705
54 Dog behaves fearfully towards children. 513 .723
Short Form Mean (Fear of People facet) .624 .768
Long Form Mean (Fear of People facet) .603 .759

Facet 2 — Nonsocial Fear

6 Dog is anxious. .360 .559
19* Dog is confident. .506 672
24 Dog is easily startled by unexpected contadt witjects (e.g., tripping, .656 .805
brushing against a door frame).
38* Dog adapts easily to new situations and environsaent .683 .820
58* Dog is quick to recover after being startledraghtened. .395 .570
Short Form Mean (Nonsocial Fear facet) .530 .684
Long Form Mean (Nonsocial Fear facet) .533 .685

Facet 3 — Fear of Dogs

9* Dog is bold. .579 731
21 Dog avoids other dogs. .498 .669
36 Dog behaves submissively (e.g., rolls over, aveigscontact, licks lips) .597 .755
when greeting other dogs.
66 Dog behaves fearfully when threatened by otbgsde.g., growled or .459 .631
lunged at, cornered).
70 Dog behaves fearfully towards other dogs. .548 .705
Short Form Mean (Fear of Dogs facet) .549 .710
Long Form Mean (Fear of Dogs facet) .538 .698

Facet 4 — Fear of Handling

28 Dog behaves fearfully during visits to the veteriaa. .600 .748
32 Dog is easily upset when corrected, scolded, orsped. .587 .738
42 Dog is sensitive (and reactive) to pain. 465 .662
61 Dog exhibits fearful behaviors when restrained. 5.37 .542
Dog behaves fearfully when groomed (e.g., naifartied, brushed, bathed, .566 721
74 ears cleaned).
Short Form Mean (Fear of Handling facet) .520 .670
Long Form Mean (Fear of Handling facet) .524 .682
Short Form Mean (Fearfulness factor) .557 .706
Long Form Mean (Fearfulness factor) .550 .708
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Table 7.3. Continued

Factor Reliability
Single
Measure
Facet ICC Alpha
Factor 2 — Aggression towards People
Facet 1 — General Aggression
13 Dog behaves aggressively towards unfamiliar people. .580 .733
Dog behaves aggressively when a person (e.g.onigielivery person) 418 .596
23 approaches the house or yard.
33* Dog is friendly towards unfamiliar people. .637 677
68 Dog shows aggression when nervous or fearful. 482 .647
73 Dog behaves aggressively towards children. .801 9 .89
Short Form Mean (General Aggression facet) .570 .719
Long Form Mean (General Aggression facet) .602 .730
Facet 2 — Situational Aggression
2 Dog behaves aggressively if disturbed or moveenatesting. 517 .709
17 Dog behaves aggressively when restrained oréauge.g., groomed). .240 .393
43 Dog behaves aggressively in response to percelivedts from people .324 .565
(e.g., being cornered, having collar reached for).
51 Dog behaves aggressively during visits to the redean. .658 .798
62 Dog aggressively guards coveted items (e.g., sitdem treats, food bowl). .466 .648
Short Form Mean (Situational Aggression facet) 496 .670
Long Form Mean (Situational Aggression facet) g2 1 .623
Short Form Mean (Aggression towards People factor) .532 .695
Long Form Mean (Aggression towards People factor) 534 .676
Factor 3 — Activity/Excitability
Facet 1 — Excitability
27 Dog is boisterous. .363 .528
53 Dog seeks constant activity. .691 .821
55 Dog is very excitable when visitors arrive. .630 772
69* Dog tends to be calm. 401 .568
72 Dog is very excitable around other dogs. .583 737
Short Form Mean (Excitability facet) .502 .639
Long Form Mean (Excitability facet) .546 .685
Facet 2 — Playfulness
3* Dog is aloof or indifferent towards other dogs. .359 .523
16* Dog gets bored in play quickly. .250 .397
31 Dog enjoys playing with toys. .839 .916
46 Dog is interested in playing tug-o-war with pleopr dogs. 737 .852
59 Dog retrieves objects (e.g., balls, toys, sticks). .812 .903
Short Form Mean (Playfulness facet) .701 .739
Long Form Mean (Playfulness facet) .656 .720
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Table 7.3. Continued

Factor Reliability
Single
Measure
Facet ICC Alpha
Factor 3 — Activity/Excitability ( continued)
Facet 3 — Active Engagement
10* Dog is lethargic 420 .588
14 Dog will work to obtain an object or reward (elggll, treat) that is hidden. .719 .843
25 Dog works at tasks (e.g., getting treats out obads shredding toys) until .522 .683
entirely finished.
40 Dog is curious. .576 .729
48 Dog is very alert. .619 .763
Short Form Mean (Active Engagement facet) .509 .667
Long Form Mean (Active Engagement facet) .580 721
Facet 4 — Companionability
7 Dog loves to be praised. .790 .884
35 Dog seeks companionship from people. .559 .715
44* Dog is aloof. .265 437
63 Dog is affectionate. 521 .693
67 Dog follows people around. .498 .673
Short Form Mean (Companionability facet) 457 .615
Long Form Mean (Companionability facet) .551 .680
Short Form Mean (Activity factor) .550 .665
Long Form Mean (Activity factor) .585 .701
Factor 4 — Responsiveness to Training
Facet 1 — Trainability
37 Dog is attentive to owner's actions and words. 667 . .802
45* Dog is slow to learn new tricks or tasks. .386 .567
50* Dog is slow to respond to corrections. .563 .718
64* Dog ignores commands. .452 .619
71 Dog is able to focus on a task in a distractingagion (e.g., loud or busy 464 .676
places, around other dogs).
Short Form Mean (Trainability facet) .495 671
Long Form Mean (Trainability facet) 514 .676
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Table 7.3. Continued

Factor Reliability
Single
Measure
Facet ICC Alpha
Factor 4 — Responsiveness to Traininggntinued)
Facet 2 — Controllability
4*  Dog is destructive. .704 .829
11 When off leash, dog comes immediately when called. .596 .746
18* Dog is quick to sneak out through open doors, gates 514 .682
29* When walking on leash, dog tends to pull ahead. 317 .510
56 Dog leaves food or objects alone when told to do so 479 .644
Short Form Mean (Controllability facet) .532 .691
Long Form Mean (Controllability facet) .534 .682
Short Form Mean (Responsiveness to Training factor) 513 .681
Long Form Mean (Responsiveness to Training factor) .524 .679
Factor 5 — Aggression towards Animals
Facet 1 — Aggression towards Dogs
5 Dog behaves aggressively toward dogs. .578 767
8 Dog responds aggressively when threatened byrendog (e.g., growled 512 .709
or lunged at, cornered).
34* Dog is playful with other dogs. .675 .804
57 Dog has a tendency to attack (or attempt telgt@her dogs. 490 .685
60* Dog is friendly towards other dogs. .597 .763
Short Form Mean (Aggression towards Dogs facet) .619 778
Long Form Mean (Aggression towards Dogs facet) 574 .746
Facet 2 — Prey Drive
15 Dog likes to chase squirrels, birds, or other smaiinals. .329 519
22 Dog catches and kills other animals (e.g., selsirrabbits). .616 .798
26 Dogis very excitable around cats. .607 .763
39 Dog likes to chase bicycles, joggers, and skatelsoar .535 .743
65 Dog behaves aggressively towards cats. .516 737
Short Form Mean (Prey Drive facet) 467 .666
Long Form Mean (Prey Drive facet) 527 712
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Table 7.3. Continued

Factor Reliability
Single
Measure
Facet ICC Alpha

Factor 5 — Aggression towards Animalsdontinued)
Facet 3 — Dominance over other Dogs

20 Dog is dominant over other dogs. .505 .695
41 Dog guards food or treats from other dogs. .519 .693
49* Dog willingly shares toys with other dogs. .699 682
52 Dog jumps up on (e.g., in play) and/or mounkteptiogs (outside .568 722
appropriate mating).

75 Dog is assertive or pushy with other dogs (e.dn & home with other 527 .701
dogs, when greeting).

Short Form Mean (Dominance over Other Dogs facgt .584 741

Long Form Mean (Dominance over Other Dogs facet) .569 727

Short Form Mean (Aggression towards Animals factor) .559 .728

Long Form Mean (Aggression towards Animals factor) .557 .728

Short Form MEAN (all items on short form) .547 .695

Long Form MEAN (all items) .555 .701

Note. Iltems marked with an asterisk are reversea¢aems. Items listed in boldface are
on both the long and short form of the DPQ. Mea@ t€ were computed using Fisher’s
r-to-z transformation.

The facet scores are the means of the scores addigritems that compose each
facet, after the reverse keyed items have beeryeekd-acet scores were calculated
separately for the long form and the short formhaf DPQ, because the facets on the
short form consist of subsets of the items thatmuse the facets on the long form. Facet-
level ICCs indicate the strength of the relatiopshetween the pairs of facet scores
calculated for each dog, based on averaging thelggel scores that load on each facet.
Facet-level ICCs and alphas are presented in TaBleThe facet-level ICCs and alphas
are organized by the factors with which they asoesited and are presented underneath
the bolded factor labels and factor-related stasist

The factor scores are the mean score raters adstgngems composing each
factor, after the reverse keyed items have beeeysgk Factor scores were calculated

separately for the long form and the short formhaf DPQ, because, as with the facets,
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the factors on the short form consist of subsetseais on the corresponding factors on
the long form. Factor-level ICCs indicate the sgtbnof the relationship between the

paired factor-level ratings, which were calculateased on averaging the item-level

scores that load on each factor. Factor-level 1@as alphas are presented in rows and
bolded in Table 7.4.

Table 7.4. Facet- and factor-level inter-rateratality

Factor Inter-Rater Reliability
Facet Long form Short form
ICC Alpha ICC Alpha
Factor 1 — Fearfulness .753 .861 a77 .875
Facet 1 — Fear of People .738 .854 767 .868
Facet 2 — Nonsocial Fear 732 .845 .675 .812
Facet 3 — Fear of Dogs .503 .667 492 .656
Facet 4 — Fear of Handling .603 .755 .640 778
Factor 2 — Aggression towards People .659 .806 .697 .832
Facet 1 — General Aggression .683 .810 .642 .780
Facet 2 — Situational Aggression 468 .707 597 797
Factor 3 — Activity/Excitability .786 .879 .745 .854
Facet 1 — Excitability .725 .840 .669 .802
Facet 2 — Playfulness .872 .933 774 .880
Facet 3 — Active Engagement .704 .825 .558 714
Facet 4 — Companionability .550 707 .459 .632
Factor 4 — Responsiveness to Training .701 .823 .666 797
Facet 1 — Trainability .689 .815 .627 776
Facet 2 — Controllability .679 .807 .587 741
Factor 5 — Aggression towards Animals .685 .826 734 .852
Facet 1 — Aggression towards Dogs .678 .834 .749 .869
Facet 2 — Prey Drive .590 747 .539 .698
Facet 3 — Dominance over Other Dogs .669 .800 .628 778
MEAN across Factors .720 .839 726 .842

| compared inter-rater reliability levels acroke different facets and factors to
address the question of whether differences irabigiiy exist between the facets or
between the factors, which could be indicative ofe facets or factors being more
sensitive to observer-related effects than oth&ssdisplayed in Tabel 7.4, facet ICCs

were generally high, but ranged from .468 (SitualoAggression) to .872 (Playfulness)
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on the 75-item long form, and from .459 (Companiiitg) to .774 (Playfulness) on the
45-item short form. Factor ICCs ranged from .65¢dression towards People) to .786
(Activity/Excitability) on the 75-item long form, ral from .666 (Responsivness to
Training) to .777 (Fearfulness) on the 45-item slorm. All of these, however, are
relatively high. It should be noted that it is egfsel that ICCs across facets and factors
are higher than those at the item level becausadand factors benefit from aggregation
of ratings, creating a composite analogous to mgagsiehavior at multiple instances
instead of a single instant in time.

Though still high, the facets Fear of dogs, Sitratl Aggression, and
Companionability are associated with the loweserinater reliability. ICCs associated
with factor-level scores show a narrower range,arathigh relative to ICCs in previous
research (see Chapter 2).

Facet-level alphas ranged from .667 (Fear of DogsP33 (Playfulness) on the
long form and from .632 (Companionability) to .8@8layfulness) on the short form.
Factor-level alphas ranged from .806 (Aggressioiwatds People) to .879
(Activity/Excitability) on the long from and froni797 (Responsiveness to Training) to
.875 (Fearfulness) on the short form. As with taeet and factor ICCs, the alphas at the
facet and factor level are higher than those atitdra level because facets and factors
benefit from aggregation of ratings; aggregatedewvill typically be associated with
higher inter-correlations than item-level scoresd digher inter-correlations lead to
higher alphas.

SUMMARY OF FINDINGS
Inter-rater reliability levels associated with thems, facets, and factors on the

DPQ long and short forms were shown to be acceptaibbst DPQ inter-rater reliability
levels were comparable to or stronger than internaeliability levels found in previous
dog personality research and typical human perggralsearch. The DPQ long form’s
item-level inter-rater reliability ranged from .24® .839 with a mean of .555, facet-level

inter-rater reliability ranged from .468 to .872thva mean of .672, and factor-level inter-
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rater reliability ranged from .659 to .786 with aam of .720. The DPQ short form’s
item-level inter-rater reliability ranged from .26%.839 with a mean of .547, facet-level
inter-rater reliability ranged from .459 to .767thva mean of .638, and factor-level inter-
rater reliability ranged from .666 to .726 with @am of .726.
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CHAPTER 8
Study 5: Test-Retest Reliability

INTRODUCTION
Reliability across time is crucial to the value af assessment, particularly one

intended to measure a relatively temporally stablestruct (e.g., personality). Reliability
across time, also called test-retest reliability,ai necessary prerequisite to predictive
validity (addressed in Study 6). The goal of Stédyas to evaluate the temporal stability
of the DPQ by estimating the degree to which respsrvary within individuals across
time, thus reflecting error due to uncontrolled ikawy variables (e.g., test
administration). To achieve this goal, | administerthe questionnaire twice to 100

participants who rated the same dog on the questicmboth times.

METHODS

Participants
The 110 participants who took part in this studyreveewly recruited and

reported having not participated in any previousdi&s using the DPQ. Participants
signed up to take part in Study 5 in response tn@radvertisements posted on the
Animal Personality Website (www.animalpersonalitg)oor on dog-related Internet

discussion boards, news groups, or newsletters.aiE-groups were also given

permission to circulate postings through-out tigeaups.

Participants completed the questionnaire once me & July of 2007, then were
e-mailed reminders to complete the questionnasecnd time in August of 2007. All
participants completed the questionnaire onlinecéwbetween June and September of
2007. Again, participants were given no compensatoy their participation, but were
given feedback about their ratings of their dogsfspnalities with respect to the five
personality factors assessed in the DPQ. (As irvigus studies, participants were
informed that the feedback was preliminary and redmbility and validity of the DPQ
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were under assessment.) A total of 100 participaatapleted the questionnaire twice

and were included in the test-retest reliabilitalgees.

Materials and Procedures
Participants in Study 5 completed the long fornthaf questionnaire. Participants

were also asked to provide the same demograplumiation about themselves and their
dogs as participants in previous studies. Partitgpavere not allowed to leave items
blank and, during the first completion of the qimstaire, were required to provide an e-
mail address to which a reminder could be senttosix weeks later.

As in previous studies, | examined the demograghta in Study 5 to assure that

the participants and the target dogs composedeas#ivsample.

RESULTS
Study 5 participants were limited to those 100 wbmpleted the questionnaire

twice in the time allowed (between June and Sepeerob2007). Cases were matched by
owners’ first names, dogs’ nhames, locations, breadd owners’ indication of whether
they had completed the questionnaire previously.

As in previous studies, | looked at the frequerady responses for each
guestionnaire item to check for errors (e.g, fraawisg the data). As with the previous
studies, no anomalies were found in the datasétigsponses to some of the items were
not regularly distributed (i.e., responses to sidsmas were skewed).

| also examined the data to determine whether @teghrticipants retained had
provided appropriate responses to background asdrésponse items. No anomalies or

problems (e.g., withheld information) were founa,al 100 participants were retained.

Sample demographics
Demographic information for the 100 participantsowtook part in Study 5 is

presented in Table 8.1.
Both sexes of dog owners were represented in Sudygain, men composed a
small minority (9.0%, or 9 men), comparable to fercentage of men in Study 1
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(10.6%) and Study 3 (10.2%). The average age dfcgmnts was 41.6 years, with a
standard deviation of 10.3 years.

Ninety-one of participants were currently residingthe U.S., with only three
participants residing in Canada, one residing irstAalia, and five who indicated they
living in an unlisted country (Italy (1), China (2sermany (2)). The sample included
participants from 22 states, with the largest petage of participants form California
(21%). The majority of participants identified theslves as Caucasian/White (N = 92).
Other participants identified themselves as Afridanerican/Black (N = 3), East Asian
(N = 2), and Multiracial or Other (N = 3).

Of the 100 participants, 25 (or 25%) indicated hgwa dog-related job or career,
and one worked with an assistance dog partner €gdimy). The majority of these
participants reported working as dog trainers andiehaviorists (N = 9) or as
veterinarians (N = 8).

The mean number of dogs each participant had ownéd or her lifetime, not
including current dogs but including childhood f&milogs, was 5.7 (s.d. = 4.5). The
mean number of dogs currently owned by participan&tudy 5 was 2.2 (s.d. = 1.2).
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Table 8.1. Demographic information about particigan Study 5

Study 5
Sex (dog owner) Male 9 (9.0%)
Female 91 (91.0%)
Age (dog owner) Mean 41.6
standard deviation 10.3
Age not reported 0

Country of residence U.S. 91 (91.0%)
Canada 3 (3.0%)
Australia 1 (1.0%)
U.K. 0
Other (Native language is English) 5 (5.0%)
Country of residence not reported 0

Race Caucasian/White 92 (92.0%)
African-American/Black 3 (3.0%)
Hispanic 0
East Asian 2 (2.0%)
Native American 0
Asian Indian 0
Multiracial or Other 3 (3.0%)

Dog-related careers Breeder and/or Exhibitor 2 (2.0%)
Trainer and/or Behaviorist 9 (9.0%)
Dog rescue worker/volunteer 1 (1.0%)
Veterinarian 8 (8.0%)
Groomer 1 (1.0%)
Kennel/Daycare owner or employee 4 (4.0%)
Assistance dog partner 1 (1.0%)

Mean (s.d.)

Number of dogs owned  Past (mean; s.d.) 5.7 (4.5)
Number not reported 0
Currently (mean; s.d.) 2.2(1.2)
Number not reported 0

Total number of participants 100

The 100 dogs in this sample were also examineddarographic diversity. First

was age. In Study 5, all dogs’ ages were reporsekihawn, and the dogs’ average age
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was 5.9 years, but age was highly variable withaadard deviation of 4.1 years. The
dogs ranged in age from one to 14 years.

Other demographic information about the dogs isqmed in Table 7.2. The
number of dogs (out of the 100 in Study 5) in eaategory is listed in the far right
column, which is entitled “Number of dogs”. Althdug smaller sample than in most of
the previous studies, the sample of 100 dogs apgetr be diverse, including, for
example, dogs of both sexes and many breeds. §ligiore than half the dogs (N = 56,
or 56%) were male. Eighty-nine of the dogs (89%)eweastrated. Purebred dogs
composed exactly half the sample (N = 50, or 508l 24 breeds represented. The
breeds most represented included the GSD (N = 6)ddés Collie (N = 5), French
Bulldog (N = 4), American Pit Bull Terrier (N = 4and Labrador Retriever (N = 2).

Information about whether the dogs were reportedawe ever bitten a person,
had any reported health issues, what role theyeplagy their owners’ lives (e.g., pet,
guide dog), and whether they were involved in grorts is also included in Table 7.2.

Twelve dogs were reported to have bitten someane,diogs had unknown bite
histories, and the remaining 86 were reported te mever bitten a person (intentionally,
outside play, and outside work or sport requiringng@; e.g., Schutzhund training or
competition). Twenty-nine dogs were indicated toehaiealth problems or disabilities,
with nine dogs having more than one health prolemiisability. Common health issues
included hip dysplasia (N = 10) and arthritis (N} Owners who indicated their dogs
had other disabilities listed their dogs as havfogexample, a Vitamin B-12 deficiency,
low thyroid activity, heart worms, a broken leg time process of healing, a tumor,
incontinence, and allergies.

The majority of the dogs in this sample (N = 84846) were considered pets or
companions by their owners. However, there was ais® working assistance dog (a
guide dog), and there were seven guard dogs, timsahm@ssisted therapy dogs, and two
dogs used in breeding. As in the previous studies,popularity of agility was also
represented in this sample (N = 12).
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Table 8.2. Demographic information about targetsdogStudy 5

Number of dogs

Sex

Castration
Status

Purebred

Bitten a

Person

Disability and
Health issues

Job or Role

Male
Female

Neutered

Intact
Spayed

Intact

Males

Females

Unknown
No (mixed)
Yes

Unknown
No
Yes

Unilaterally deaf
Bilaterally deaf
Blind in one eye
Blind in both eyes
Arthritic

Hip dysplasia
Elbow dysplasia
Other disabilities

Pet/Companion
Assistance dog

Guide dog

Hearing ear dog
Medical assistance dog
Search and rescue
Guard dog

Animal Assisted Therapy
Dam or sire for breeding

56 (56.0%)
44 (44.0%)

48 (48.0%)
8 (8.0%)

41 (41.0%)
3 (3.0%)

7 (7.0%)
43 (43.0%)
50 (50.0%)

2 (2.0%)
86 (86.0%)
12 (12.0)

o © o

0
9 (9.0%)
10 (10.0%)
0
16 (16.0%)

84 (84.0%)
1 (1.0%)

0

0

1 (1.0%)

0
7 (7.0%)
2 (2.0%)
2 (2.0%)

217



Table 8.2. Continued

Number of dogs

Sport Obedience 5 (5.0%)
Sledding 3 (3.0%)
Carting 0
Frisbee 2 (2.0%)
Earth dog 1 (1.0%)
Show/Conformation 5 (5.0%)
Schutzhund 0
Agility 12 (12.0%)
Herding (competitive) 6 (6.0%)
Flyball 4 (4.0%)
Hunting 0

Total number of dogs 100

Note. The sum of the number of dogs who participateports will not equal the total
number of dogs in the study; some dogs are nopants, and others are in multiple.
Similarly, participants may consider a dog to behba pet/companion and to have
another job or role (e.g., assistance dog, seardhescue dog).

Dogs with unknown histories (e.g., bite historyg aypically dogs who were adopted
from shelters or rescues.

Analyses

Test-retest reliability
| used Pearson’scorrelation to measure the strength of the ratatigp between

participants’ ratings of their target dogs at Tilh@nd Time 2. In Study 4, Pearson’s
was inappropriate because there was no meaningfyltes group the ratings into two
categories. In Study 5, the ratings are logicatig aneaningfully grouped into Time 1
(the first rating) and Time 2 (the second ratingke inter-rater reliability, test-retest
reliability statistics were evaluated based on hbey compare with those found in
previous research on dog personality assessmenC{sapter 2).

| examined test-retest reliability at the item,da@nd the factor level. Item-level
Pearson’s correlations for test-retest reliability are presenin Table 8.3, alongside the

ICC associated with each item’s inter-rater religbi
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Test-retest reliability statistics were evaluatexsdd on how they compared to
those found in previous research on dog personabgessment (see Chapter 2). In
previous research, the averages across reportecetest reliability statistics were .63
(weighted by sample size) and .71 (unweighted)sAewn at the bottom of Table 8.3,
the average item-level test-retest reliability floe short form of the DPQ was .753 and
for the long form was .750. These are slightly kigthan the average reported in the
previous dog personality literature.

As shown in Chapter 2, the average minimum tesisteteliability correlations
reported in previous dog personality studies wabe(weighted by N per sample) and .68
(unweighted), and the average maximum test-retelsbility correlations were .67
(weighted) and .72 (unweighted). The test-retelgbidities associated with DPQ items
ranged from .325 (“Dog behaves aggressively duvisgs to the veterinarian” from the
Situational Aggression facet of the Aggression talsaPeople factor) to .923 (“Dog is
affectionate,” from the Companionability facet diet Activity/Excitability factor).
Overall, it should be noted that, while the randdest-retest reliability correlations is
large, only three items have test-retest religbtibrrelations less than .500. Indeed, 48

are greater than .700, and 20 are greater than .800

Table 8.3. ltem-level inter-rater and test-retesability

Factor Reliability
Inter- Test-
Facet Rater Retest

Factor 1 — Fearfulness
Facet 1 — Fear of People

1* Dog is relaxed when greeting people. .692 737
12 Dog is shy. .641 .822
30 Dog behaves fearfully when near crowds of people .623 811
47 Dog behaves fearfully towards unfamiliar people. 550. 734
54 Dog behaves fearfully towards children. .585 .842
Short Form Mean (Fear of People facet) .631 .768
Long Form Mean (Fear of People facet) .621 .793
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Table 8.3. Continued

Factor Reliability
Inter- Test-
Facet Rater Retest
Factor 1 — Fearfulness ¢ontinued)
Facet 2 — Nonsocial Fear
6 Dog is anxious. .388 .863
19* Dog is confident. .508 .867
24 Dog is easily startled by unexpected contadt witjects (e.g., tripping, .673 .674
brushing against a door frame).
38* Dog adapts easily to new situations and environsaent .703 778
58* Dog is quick to recover after being startledragghtened. 404 .801
Short Form Mean (Nonsocial Fear facet) 547 .840
Long Form Mean (Nonsocial Fear facet) .550 .807
Facet 3 — Fear of Dogs

9* Dog is bold. .578 .820

21 Dog avoids other dogs. .505 .748

36 Dog behaves submissively (e.g., rolls over, aveigscontact, licks lips) .609 .702

when greeting other dogs.

66 Dog behaves fearfully when threatened by otbgsde.g., growled or .465 592

lunged at, cornered).

70 Dog behaves fearfully towards other dogs. .546 .817
Short Form Mean (Fear of Dogs facet) .555 .760
Long Form Mean (Fear of Dogs facet) .543 .746
Facet 4 — Fear of Handling

28 Dog behaves fearfully during visits to the veteriaa. .606 .786

32 Dogis easily upset when corrected, scoldeduoished. .586 .602

42 Dog is sensitive (and reactive) to pain. .500 .666

61 Dog exhibits fearful behaviors when restrained. 2.37 .684

74 Dog behaves fearfully when groomed (e.g., naifartred, brushed, bathed,  .572 .691

ears cleaned).
Short Form Mean (Fear of Handling facet) .524 724
Long Form Mean (Fear of Handling facet) .532 .691
Short Form Mean (Fearfulness factor) .566 77
Long Form Mean (Fearfulness factor) .562 .763
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Table 8.3. Continued

Factor Reliability
Inter- Test-
Facet Rater Retest
Factor 2 — Aggression towards People
Facet 1 — General Aggression
13 Dog behaves aggressively towards unfamiliar people. .578 .780
23 Dog behaves aggressively when a person (esitotyvidelivery person) 424 .834
approaches the house or yard.
33* Dog is friendly towards unfamiliar people. .642 788
68 Dog shows aggression when nervous or fearful. 483 .810
73 Dog behaves aggressively towards children. .860 772
Short Form Mean (General Aggression facet) 571 .832
Long Form Mean (General Aggression facet) .628 .821
Facet 2 — Situational Aggression
2 Dog behaves aggressively if disturbed or moveednaiesting. .552 .642
17 Dog behaves aggressively when restrained oréaugel.g., groomed). .246 .645
43 Dog behaves aggressively in response to percelivedts from people 417 .686
(e.g., being cornered, having collar reached for).
51 Dog behaves aggressively during visits to the ireeian. .670 .325
62 Dog aggressively guards coveted items (e.g., sitéem treats, food bowl). 482 .697
Short Form Mean (Situational Aggression facet) 532 .591
Long Form Mean (Situational Aggression facet) 26 .613
Short Form Mean (Aggression towards People factor) .552 .734
Long Form Mean (Aggression towards People factor) 561 734
Factor 3 — Activity/Excitability
Facet 1 — Excitability
27 Dog is boisterous. .360 .537
53 Dog seeks constant activity. 711 .796
55 Dog is very excitable when visitors arrive. .631 .758
69* Dog tends to be calm. .397 .858
72 Dog is very excitable around other dogs. .584 .652
Short Form Mean (Excitability facet) .510 .758
Long Form Mean (Excitability facet) .551 .739
Facet 2 — Playfulness
3* Dog is aloof or indifferent towards other dogs. .356 .673
16* Dog gets bored in play quickly. .252 .782
31 Dog enjoys playing with toys. .856 .686
46 Dog is interested in playing tug-o-war with pleopr dogs. .743 .882
59 Dog retrieves objects (e.g., balls, toys, sticks). .828 771
Short Form Mean (Playfulness facet) .719 .750
Long Form Mean (Playfulness facet) .670 771
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Table 8.3. Continued

Factor Reliability
Inter- Test-
Facet Rater Retest
Factor 3 — Activity/Excitability ( continued)
Facet 3 — Active Engagement
10* Dog is lethargic 420 .706
14 Dog will work to obtain an object or reward (elggll, treat) that is hidden. .728 401
25 Dog works at tasks (e.g., getting treats out obads shredding toys) until .525 .690
entirely finished.
40 Dog is curious. 579 .605
48 Dogis very alert. .618 .720
Short Form Mean (Active Engagement facet) 511 .669
Long Form Mean (Active Engagement facet) .583 .636
Facet 4 — Companionability
7 Dog loves to be praised. .796 .353
35 Dog seeks companionship from people. .559 .664
44*  Dog is aloof. .280 .578
63 Dog is affectionate. .534 .923
67 Dog follows people around. .529 .770
Short Form Mean (Companionability facet) .466 771
Long Form Mean (Companionability facet) .564 712
Short Form Mean (Activity factor) .561 .739
Long Form Mean (Activity factor) .594 .718
Factor 4 — Responsiveness to Training
Facet 1 — Trainability
37 Dog is attentive to owner's actions and words. 669. .793
45* Dog is slow to learn new tricks or tasks. .400 774
50* Dog is slow to respond to corrections. .560 .609
64* Dog ignores commands. .458 .738
71 Dog is able to focus on a task in a distractingagion (e.g., loud or busy .569 .799
places, around other dogs).
Short Form Mean (Trainability facet) 531 724
Long Form Mean (Trainability facet) .538 .749
Facet 2 — Controllability
4*  Dog is destructive. .725 .832
11 When off leash, dog comes immediately when called. .595 .793
18* Dog is quick to sneak out through open doors, gates .518 .643
29* When walking on leash, dog tends to pull ahead. .344 .885
56 Dog leaves food or objects alone when told to do so AT75 .781
Short Form Mean (Controllability facet) 531 .746
Long Form Mean (Controllability facet) 544 .799
Short Form Mean (Responsiveness to Training factor) 531 .735
Long Form Mean (Responsiveness to Training factor) 541 776

222



Table 8.3. Continued

Factor Reliability
Inter- Test-
Facet Rater Retest

Factor 5 — Aggression towards Animals
Facet 1 — Aggression towards Dogs

5 Dog behaves aggressively toward dogs. .620 .764
8 Dog responds aggressively when threatened byrendog (e.g., growled .551 .746
or lunged at, cornered).
34* Dog is playful with other dogs. .686 .872
57 Dog has a tendency to attack (or attempt telgt@her dogs. 527 734

60* Dog is friendly towards other dogs. .626 .850
Short Form Mean (Aggression towards Dogs facet) .645 .834
Long Form Mean (Aggression towards Dogs facet) 605 .801

Facet 2 — Prey Drive

15 Dog likes to chase squirrels, birds, or other sm@aiinals. .400 733
22 Dog catches and kills other animals (e.g., selsirrabbits). .663 .838
26 Dogis very excitable around cats. .617 .810
39 Dog likes to chase bicycles, joggers, and skatelsoar 591 .709
65 Dog behaves aggressively towards cats. .584 .736
Short Form Mean (Prey Drive facet) .525 .726
Long Form Mean (Prey Drive facet) 577 .770

Facet 3 — Dominance over Other Dogs

20 Dog is dominant over other dogs. 534 .781
41 Dog guards food or treats from other dogs. .531 .663
49* Dog willingly shares toys with other dogs. .707 268
52 Dog jumps up on (e.g., in play) and/or mounkeptogs (outside .565 .680
appropriate mating).

75 Dog is assertive or pushy with other dogs (e.dn & home with other .540 .640
dogs, when greeting).

Short Form Mean (Dominance over Other Dogs facgt .600 .706

Long Form Mean (Dominance over Other Dogs facet) .580 .693

Short Form Mean (Aggression towards Animals factor) .592 .762

Long Form Mean (Aggression towards Animals factor) .588 .758

Short Form MEAN (all items on short form) .564 .753

Long Form MEAN (all items) .570 .750

Note. ltems marked with an asterisk are reverseddéms. Iltems listed in boldface are
on both the long and short form of the DPQ. Meametations were computed using
Fisher’s r-to-z transformation.
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As in the inter-rater reliability calculations, tifecet scores are the means of the
scores assigned to items that compose each féieztiree reverse keyed items have been
rekeyed. Facet scores were calculated separatetiigddong form and the short form of
the DPQ, because the facets on the short form stoon$isubsets of the items that
compose the facets on the long form. Facet-levsi-regest reliability correlations
indicate the strength of the relationship betweest &nd second assessment for each dog,
based on averaging the item-level scores that tvadach facet. Facet-level test-retest
reliability correlations are presented alongsiderimater reliability ICCs in Table 8.4.
The first two columns of correlations contain inatater reliability ICCs for the long and
then the short form; the second two columns toritjet of the table contain test-retest
reliability correlations for the long form and thehe short form. The facet-level
correlations are organized by the factors with Whitey are associated and are presented
underneath the bolded factor labels and factotedlatatistics.

The factor scores are the mean of the score ragsigned to items composing
each factor, after the reverse keyed items haven bekeyed. Factor scores were
calculated separately for the long form and thetstoom of the DPQ, because, as with
the facets, the factors on the short form condisubsets of items on the corresponding
factors on the long form. Factor-level test-retesiability correlations indicate the
strength of the relationship between the pairetbfdevel ratings, which were calculated
based on averaging the item-level scores that dmadach factor. Factor-level test-retest
correlations are presented alongside inter-ratebity ICCs in bolded rows in Table
8.4.

| compared inter-rater reliability levels acrobge different facets and factors to
address the question of whether differences irabigiiy exist between the facets or
between the factors, and | did the same with ttstst reliability correlations. As
displayed in Table 8.4, facet test-retest relibilcorrelations were generally high,
ranging from .735 (Dominance over Other Dogs) 23.9Non-social Fear) on the 75-
item long form, and from .750 (Situational Aggresgito .936 (Nonsocial Fear) on the

45-item short form. Factor test-retest correlaticarsged from .878 (Aggression towards
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People) to .939 (Fearfulness) on the 75-item lomgnf and from .872 (Aggression
towards People) to .929 (Fearfulness) on the 4B-gkort form. It should be noted that it
is expected that test-retest reliability correlasiolike the ICCs, across facets and factors
are higher than those at the item level becausadand factors allow for aggregation of
ratings, creating a composite analogous to meagusghavior at multiple instances

instead of a single instant in time.

Table 8.4. Facet- and factor-level inter-rater sgsd-retest reliability

Inter-Rater Test-Retest
Factor
Facet Long form Short form Long form Short form
Factor 1 — Fearfulness .753 a77 .939 .929
Facet 1 — Fear of People .738 767 .899 .880
Facet 2 — Nonsocial Fear 732 .675 .923 .936
Facet 3 — Fear of Dogs .503 492 .859 .835
Facet 4 — Fear of Handling .603 .640 .799 .804
Factor 2 — Aggression towards People .659 .697 .878 .872
Facet 1 — General Aggression .683 .642 .893 .870
Facet 2 — Situational Aggression .468 .597 .804 .750
Factor 3 — Activity/Excitability .786 .745 .890 .884
Facet 1 — Excitability .725 .669 .819 .831
Facet 2 — Playfulness .872 774 .900 .832
Facet 3 — Active Engagement .704 .558 .745 .786
Facet 4 — Companionability .550 .459 .746 .786
Factor 4 — Responsiveness to Training .701 .666 .906 .907
Facet 1 — Trainability .689 .627 .859 .848
Facet 2 — Controllability .679 .587 .893 .867
Factor 5 — Aggression towards Animals .685 .734 .903 .878
Facet 1 — Aggression towards Dogs .678 749 .906 .882
Facet 2 — Prey Drive .590 .539 .874 .796
Facet 3 — Dominance over Other Dogs .669 .628 .735 .758
MEAN across Factors .720 726 .906 .896

Note. Mean correlations were computed using Fishetd-z transformation.
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SUMMARY OF FINDINGS
Test-retest reliability levels associated with tteams, facets, and factors on the

DPQ long and short forms were shown to be acceptalbbst DPQ test-retest reliability
levels were comparable to or stronger than tessteatliability levels found in previous
dog personality research. The DPQ long form’s iteuel test-retest reliability ranged
from .325 to .923 with a mean of .750, facet-leest-retest reliability ranged from .735
to .923 with a mean of .854, and factor-level tesgst reliability ranged from .878 to
.939 with a mean of .906. The DPQ short form’s Herel test-retest reliability ranged
from .325 to .923 with a mean of .753, facet-laest-retest reliability ranged from .758
to .936 with a mean of .838, and factor-level testst reliability ranged from .872 to
.929 with a mean of .896.
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CHAPTER 9
Study 6: Predictive Validity

INTRODUCTION
Validity is an index of the degree to which a tamasures what it is intended to

measure (e.g., Cronbach & Meehl, 1955). Predictalality is a type of validity in which

a measure is evaluated in terms of how well it jptsdan independent measure of the
same construct (e.g., Fearfulness). As discussechnaplete evaluation of a tool’s
validity involves specifying not only the things which each construct is expected to
relate (convergent validity), but also the things which each construct should be
unrelated (discriminant validity) (e.g., Campbell Eiske, 1959). In Study 6, |
investigated the relationship between each faabor facet measured on the DPQ and
behaviors predicted to be related and unrelateéd¢h factor and facet.

Under consideration as criteria were (1) a secomtpendently designed Rating
of Individual Dogs, (2) a Test Battery, and (3) @hservational Test. The prediction of
behaviors has been described as the definitiveotgstrsonality judgments (e.g., Gosling
et al., 2003a), which suggested a Test Battery lsse@ational Test was the preferred
criterion. | chose to use a Test Battery because Batteries allow for greater control of
the test situation through control of the environinagnd the stimuli to which the dog is
exposed (see Chapter 2).

For Study 6, a new Test Battery was designed we sabtests corresponding to
each DPQ factor, and to as many DPQ facets as areemable to assessment through
behavioral testing. However, given that the facéteach factor are also related to each
other, clear convergent and discriminant corretetiat the facet level were not expected.
Dogs’ scores on each factor of the DPQ were preditd correlate with (and predict) the
dogs’ behavioral responses to theoretically relatbdt not theoretically unrelated—
components (or subtests) of the Test Battery. Hmeestypes of predictions were made
for each facet. | predicted, for example, that dég=rfulness as measured on the DPQ
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would predict the dogs’ fearful behavior or laclertbof during the Test Battery, but
would not predict the dogs’ excitable behavior dgrihe Test Battery.

However, it must be noted that it is notoriouslifidult to predict single, specific
instances of behavior (e.g., Epstein, 1983). Paiggncan be thought of as useful in
predicting an individual'saveragebehavior across time and situations. The likelchob
a single snapshot or sample of an individual's biElacorresponding perfectly to the
individual's average behavior is low. If the DPQ as accurate measure of dogs’
personality, it may still have low correlations lwitheoretically related behavioral tests

performed in Study 6.

METHOD
Design
Test Battery with subtests

A Test Battery afforded the advantage that it cdaddbuilt with subtests that
correspond to the factors and facets of the DPQortter to elicit a broad array of
behaviors corresponding to those related to the fiaetors of the DPQ, the Test Battery
designed for use in the current study required #daath dog be put through multiple
subtests. These subtests were drawn from the rexidtbg personality research. Taylor
and Mills (2006) discussed and summarized the her@vtemperament tests used for
companion dogs, highlighting the 20 most commondgditests. Thirteen of the 18
subtests in Study 6 (Subtests 1, 2, 3, 5, 6, B, 80, 12, 13, 15, and 17, described in
Appendix J and listed in Table 9.1) are drawn fitbm list. Subtests 12 and 13 are drawn
from a single test (“*Object Play”) in Taylor and Idi (2006) review. Subtests were
selected to assess behavior thought related tofitlee DPQ factors (Fearfulness,
Aggression towards People, Responsiveness to TMgpinActivity/Excitability, and
Aggression towards Animals) and as many facetsoasilple while maintaining a Test
Battery of reasonable length with subtests that saneilar to dogs’ experiences in
everyday life. The situations created in the Tedtd3y were relatively normal, everyday

occurrences in the kennel and daycare environmenwhich the Test Battery was
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conducted, with exception of the Threatening ApphoéSubtest 3), which was deemed
an important subtest for assessing fear- and agjgreselated behaviors.

Each subtest is predicted to elicit behaviors eglab one or more facets and/or
factors. Table 9.1 lists each subtest as a colueadlihg, in the order in which the tests
were conducted. The rows indicate the factors &wed respective facets with text in
factor rows bolded. Behavioral descriptions, disedgsin more detail in the scoring
section below, appear in the table when a spesiflitest is expected to elicit behavior
motivated by and thus related to the factor ortféisted in that row. A “+” indicates a
positive correlation is predicted; a “-” indicatasnegative correlation is predicted. It
should be noted that some subtests were prediotedicit behavior associated with a
subset of a factor’s facets (e.g., 1 of 4); thedsests are predicted to be associated with

factor level scores in addition to the specifieckta

Test Battery scoring
Another consideration in designing the Test Bgtigas the scoring system, or

how dogs’ behavioral responses were assigned ncahealues. Existing Test Batteries
have employed various scoring systems. Some oé thygstems are driven by the goal of
attaining objectivity by focusing on specific elem of behavior. For example, Ledger
and Baxter (1997) used behavioral coding, attergptiincategorize then count as many
behavioral responses (e.g., whines) as possibte Matut (1958) attempted to describe
dogs’ behavior only in terms of what was observal@ey., tail wags, steps). Some
researchers have attempted to create a very sioguang system by placing dogs’
behavior in one of two categories (e.g., passigr\iéeiss, 2002). Other researchers have
asked raters to subjectively interpret dogs’ betrably using Likert scales to rate the
degree to which each dog showed certain types béwer (e.g., nervous and shy
behavior, Gosling et al., 2003a).

Taylor and Mills (2006) provided evaluative criigp of these scoring methods
and others, advising against the most subjectigarsg systems. They suggested a Likert

scale labeled in terms of behavioral reactions. (&.¢c no aggression, 5 = biting) as used
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by Netto and Planta (1997) may be a satisfactombioation of the behavioral detail
attained in behavioral coding and the speed angel @asubjective ratings. Unfortunately,
the dog personality literature presents too Indiability or validity data (see Chapter 2;
Taylor & Mills, 2006) to argue strongly for or agat any one method of scoring Test
Batteries. So, in attempting to decide which metbbdcoring to use, | turned to the
human personality literature. Measures of behawigrsychological research have been
described as having two major limitations: (1) ssdtend to focus narrowly on
ecologically uninteresting but relatively easilyesgied and defined behaviors (e.g.,
response latencies), and (2) measures tend to fmecumly a few, specific behaviors,
while individuals emit many relevant and complexhdéors (Funder et al., 2000).
Funder et al. (2000) recommended avoiding theskdlilmns by assessing behaviors that
are meaningful and relevant to the situation asd tbquire only minimal interpretation.
Rating dogs broadly on traits (e.g., aggressionit&ility) pertinent to the study instead
of using detailed behavioral coding to count thenhar of times a dog, for example,
growls or jJumps up to greet a person, might avbabsé pitfalls. However, it still leaves
open the question of whether to use a system ssidtietto and Planta’s (1997) with a
Likert scale in which specific behaviors are asst®a with each rating, or a system such
as Gosling et al.’s (2003a) with a Likert scalewhich items ask, for example, “How
excitable is this dog?” and responses vary from 1net at all excitable” to 5 =
“extremely excitable”.

Taylor and Mills’ (2006) review presented the issi@t dogs of different breeds
display dissimilar behaviors associated with somagtst It is likely inappropriate to
assess every dog’s level of a given trait by meaguhe frequency with which or degree
to which the dog displays one specific behaviocalse the behavior may not be in the
behavioral repertoire for a given breed. For examiplaggression is assessed based only
on barking and growling, aggression level may bacaurately assessed for dogs
belonging to less vocal breeds (e.g., BasenjisusTit may be problematic to restrict
scoring of a Test Battery to a scale that enumgigtecific behaviors.
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In the free-response portion of Study 1 of thisdration, participants indicated
that they found it easier to rate their dogs omgeassessing some personality traits (e.g.,
aggression, friendliness) if associated behaviaesewot specified. Indeed, if behaviors
were specified, participants indicated uncertaisput how to rate dogs who did not
display all of the behaviors listed. If an owneought her dog was extremely friendly
and the dog tended to wag her tail a lot when grgeteople, but the dog did not show a
large amount of lip licking when greeting peoplegswhat dog not actually an extremely
friendly dog? It follows from participants’ feedidathat the specific behaviors dogs
display in association with a given trait, whilevéin by the same underlying trait, differ
from dog to dog. That is, not all extremely exciégatbogs behave in the exact same way.

A Likert scale dependent on a list of behaviorsld¢dead to inaccurate ratings
because of behavioral differences associated bibthbreeds (Taylor & Mills, 2006) and
because of raters’ difficulty applying the scal® dvoid these issues, | used a scoring
system in which ratings are made using 5-point ftikecale specifying a broader
description of behavior (e.g., “not at all” to “eainely” for each behavioral description)
rather than specific behaviors (e.qg., “remaing’$tl“jumps, barks multiple times”).

Funder et al. (2000) pointed out that individuats l&kely to emit many behaviors
in any given situation. For example, a dog may ldispehavior associated with Factor 1
(Fearfulness), Factor 2 (Aggression towards Pepplgnd/or Factor 3
(Activity/Excitability) when approached by an unfdiar person during a subtest
(subtests 3 and 4). So, although subtests weretsdldased on whether they were
predicted to elicit behavior motivated by speciacets and factors on the DPQ, dogs’
behavior was scored on multiple descriptions farthesubtest (as shown on the scoring
sheet presented in Appendix K). However, dogs’ wated on behavioral descriptions
though to capture key elements of behavior relabedach subtest situation, not non-
central behavior. For example, dogs were ratedown fearful, confident, aggressive, and
friendly they seemed when they were on-leash aad &e unfamiliar male dog (Subtest
7), but not during a subtest in which the researcistructed the dog in basic commands
(Subtest 15). In total, the behavioral descriptim$uded fearful; confident; aggressive;
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friendly; excitable; calm; engaged, alert (to thavieEonment); easy to control;
submissive; pushy, assertive; playful; interested people; aloof or uninterested;
affectionate; easy to train; and obedient.

Measuring many aspects of behavior predicted telated to the five personality
traits yielded multiple scores for each dog on edelcription, thus increasing the
amount of information gathered about each dog. Beha scores can thus be examined
separately or averaged across all assessmentscloftgae of behavior (e.g., fearful,
confident, aggressive on all subtest for which eaahk scored). Both of these yield useful
information. Does a factor or facet of the DPQ jpred specific behavior in response to a
specific subtest? Does a factor or facet of the Dé&@Qelate with an average of
behavioral scores across subtests? For example,tdeddPQ factor Fearfulness predict
the average fearful score on the Test Battery?er@l indicates the specific behavioral
descriptions that were predicted to correlate wéhh facet and/or factor and thus used to

test each of these predictions.
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Table 9.1. Predicted relationships between behahttascriptions and DPQ factors and facets

Subtest
1 2 3 4 5 9 10 11 12 13 14 15 16 17 18
Affection
or Engage-
Walkon  Threaten- Petting ment in Tug-o- Reunion
Collar leash with ing Friendly  from Novel play with  war/toy Train new Basic com- Other dog Activity in  with
grab stranger _ approach _approach stranger object Doll test  Prey drive tester release task mands (off leash) free play  owner
Factor
Facet
Factor1 -  +fearful +fearful +fearful +fearful +fearful +fearful +fearful +fearful
Fearfulness -confident -confident -confident -confident -confident -confident -confident -confident
Facet 1 -  +fearful +fearful +fearful +fearful +fearful +fearful
Fear of -confident -confident -confident -confident -confident -confident
People
Facet 2 — +fearful +fearful
Non-social -confident -confident
Fear
Facet 3 -- +fearful
Fear/ -confident
Submission
towards Dogs
Facet 4 —  +fearful +fearful
Fear during -confident -confident
Handling
Factor 2 —  +aggressive +aggressive+aggressive+aggressive+aggressive +aggressive
Aggression  -friendly -friendly ~ -friendly  -friendly -friendly
towards -aloof
People
Facet 1 — +aggressivetaggressive +aggressive
General -friendly  -friendly -friendly
Aggression
towards
People
Facet 2—  +aggressive +aggressive+aggressive+aggressive+aggressive
Situational -friendly -friendly  -friendly  -friendly
Aggression -aloof
towards
People
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Table 9.1. Continued

Subtest
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Affection or Engage-
Walkon  Threaten- Petting Novel ment in Tug-o-
leash with ing Friendly  from Other dog situation play with  war/toy Train new Basic com- Other dog Activity in  Reunion
Collar grab stranger  approach approach stranger  Restraint (on leash) (room) Novel objecDoll test Prey drive tester release task mands (off leash) free play  with owner
Factor
Facet
Factor 3 — +excitable +excitable +excitable +excitable +excitable +excitable +excitable +excitable +excitable +excitable +excitable +engaged +excitable +excitable +excitable
Activity/ -calm -calm -calm -calm -calm -calm -calm -calm -calm -calm -calm +interested -calm -calm -calm
Excitability +engaged, +playful +playful +playful +affection +playful +playful +playful +playful +playful in people +playful +active -aloof
alert +engaged, +engaged, -aloof -aloof +engaged, +engaged, +engaged -aloof -aloof -aloof +interested
alert alert +engaged, alert Alert +engaged, +engaged, in people
+interested +interested alert alert alert
in people in people +interested +affection +playful
in people
Facet 1 — +excitable +excitable +excitable +excitable +excitable +excitable +excitable +excitable +excitable +excitable +excitable +excitable +excitable +excitable
Excitability -calm -calm -calm -calm -calm -calm -calm -calm -calm -calm -calm -calm -calm -calm
+active
Facet 2 — +playful +playful +playful +playful +playful +playful +playful  -aloof
Playfulness -aloof -aloof -aloof -aloof
Facet 3 — +engaged, +engaged, +engaged, +engaged, +engaged, +engaged, +engaged +engaged, +engaged +engaged, -aloof
Active alert alert alert alert alert alert alert alert
Engagement +active
Facet 4 — +interested +interested -aloof +affection -aloof +affection +interest in +playful -aloof
Companion- in people in people +playful -aloof people +interested
ability +interested +playful in people
in people
+affection
Factor 4 — +easy-to- +easy to +easyto +obedient +easy to
Responsive- control train train control
ness to +sub- +easy to  +obedient +sub-
Training missive control missive
-pushy/ +sub- -pushy,
assertive missive assertive
-pushy,
assertive
Facet 1 — +easyto +easyto +obedient
Trainability train train
+easy to  +obedient
control
Facet 2 — +easy-to- +easy to +obedient +easy to
Control- control train control
lability +sub- +easy to +sub-
missive control missive
-pushy/ +sub- -pushy,
assertive missive Assertive
-pushy,
assertive
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Table 9.1. Continued

Subtest
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Affection or Engage-
Walkon  Threaten- Petting Novel ment in Tug-o-
leash with ing Friendly  from Other dog situation play with  war/toy Train new Basic com- Other dog Activity in  Reunion
Collar grab stranger approach approach stranger  Restraint (on leash) (room) Novel objecDoll test Prey drive tester release task mands (off leash) free play  with owner

Factor
Facet
Factor 5 — +aggressive +aggressive +aggressive
Aggression -friendly -friendly
towards -playful -submissive
Animals -submissive +pushy,

+pushy, assertive

assertive

Facet 1 — +aggressive +aggressive
Aggression -friendly -friendly
towards Dogs -playful

-aloof
Facet 2 — +aggressive
Prey Drive
Facet 3 — +aggressive -submissive
Dominance -friendly +pushy,
over Other -submissive assertive
Dogs -pushy,

assertive
+aloof

Note. The predicted direction, or valence, of tedings is indicated by the

“+H Or.
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Participants
The Test Batteries were conducted at an Austin-dogadaycare and kennel, and

the 125 (25 in pilot testing, 100 in Study 6) dagsl owners who participated were
regular patrons of the facility. All participantere required to show evidence of current
vaccinations (rabies, Bordatella) or to have resamnd file at the kennel before they were
assessed using the behavioral Test Battery.

The diversity and how familiar kennel staff werdhwihe 25 dogs who took part
in pilot testing was only a minor concern, becatigepurpose of the pilot testing was to
allow testers to streamline the test process, ipeccoring, and to examine initial
behavioral assessment score correlations amonggudg

To ensure that the kennel was not a novel enviromteeany of the dogs and that
the kennel staff who rated the dogs personalits#sguthe DPQ had ample opportunity to
become familiar with each dog in the 100-dog sampl&tudy 6, only dogs who had
been to the kennel at least 10 times in the sixtmpnior to testing were included. To
attempt to ensure a relatively diverse group of d68s, owners of dogs of a variety of
breeds, sizes, and ages were invited to particigdte demographic data for Study 6

owners (Table 9.2) and their dogs (Table 9.3) aesgnted below.

Sample demographics
Both sexes of dog owners were represented in Sudygain, there were fewer

men than women; however, men composed over aahittte sample (37%, or 37 men),
a greater percentage than in previous studies.aVbeage age of participants was 39.8
years, with a standard deviation of 12.7 yearsniar to previous studies.

All of the owners and their dogs were Austin-areaidents. The majority of
participants identified themselves as Caucasian®VN = 94). Other participants
identified themselves as African American/Black £NL), Hispanic (N = 3), East Asian
(N = 1), and Multiracial or Other (N = 1).
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Of the 100 participants, only four (4%) indicatedving a dog-related job or
career; three reported working as trainers or behiats, and one as a volunteer with a
local organization that rescues and re-homes dogs.

The mean number of dogs each participant had ownéd or her lifetime, not
including current dogs but including childhood f&§milogs, was 5.0 (s.d. = 3.7). The

mean number of dogs currently owned by participam&tudy 6 was 1.5 (s.d. = .8).

Table 9.2. Demographic information for dog ownettipgoants in Study 6

Dog owners
Sex (dog owner) Male 37 (37.0%)
Female 63 (63.0%)
Age (dog owner) Mean 39.8
standard deviation 12.7
Age not reported 0
Race Caucasian/White 94 (94.0%)
African-American/Black 1 (1.0%)
Hispanic 3 (3.0%)
East Asian 1 (1.0%)
Native American 0
Asian Indian 0
Multiracial or Other 1 (1.0%)
Dog-related careers Breeder and/or Exhibitor 0
Trainer and/or Behaviorist 3 (3.0%)
Dog rescue worker/volunteer 1 (1.0%)
Veterinarian 0
Groomer 0
Kennel/Daycare owner or employee 0
Assistance dog partner 0
Number of dogs owned  Past (mean; s.d.) 5.0 (3.7)
Number not reported 0
Currently (mean; s.d.) 1.5(.8)
Number not reported 0
Total number of participants 100
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The demographic information for the 100 dogs indgté was examined to
confirm that the sample was diverse. The first disien | examined was age. Study 6,
the dogs’ ages ranged from one to 12 years, andgee 5.0 years (s.d. = 2.7).

Other demographic information about the dogs isgmeed in Table 9.3. As in the
previous chapters, the number of dogs in each catag listed in the far right column,
which is entitled “Number of dogs”. The sample 6D1dogs included dogs of both sexes
and a variety of breeds or lineages, though mositetlogs are reported to primarily play
the role of being pets. Sixty percent (N = 60)ha tdogs were male. All of the dogs were
castrated, because all dogs over the age of oneayeaequired to be castrated to attend
the kennel's daycare program unless medical issog®mt permit it.

Purebred dogs composed slightly more than halfsdraple (N =54, or 54%),
with 43 breeds represented. The breeds most repeesicluded the Labrador Retriever
(N = 5) and Golden Retriever (N = 4). The samp$® ahcluded seven mixed-breed dogs
thought or known to be partially pit bull. Dogs r@latively rare breeds (e.g., Japanese
Chin, Schipperke) were also included in the sample.

Information about whether the dogs were reportetiaee ever bitten a person,
had any reported health issues, what role theyeglay their owners’ lives (e.g., pet), and
whether they were involved in any sports is alstuded in Table 9.3.

Only one dog was reported to have bitten someomgs(dbelieved to be
aggressive are not permitted at the daycare fadiit safety reasons), two dogs had
unknown bite histories, and the remaining 97 weported to have never bitten a person
(intentionally, outside play, and outside work pod requiring biting, e.g., Schutzhund
training or competition). Twelve dogs were indichteo have health problems or
disabilities, with two dogs having more than onaltie problem or disability. Owners
who indicated their dogs had other disabilitiegelistheir dogs as having, allergies,
frequency ear infections, and a congenital defaonahat resulted in a missing leg.

All of the dogs in this sample were considered pmtscompanions by their
owners. None were working dogs, though one did Ahifssisted Therapy visits to a
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local retirement community. As in the previous $sdthe popularity of agility was also

represented in this sample (N = 11).

Table 9.3. Demographic information about targetsdogStudy 6

Number of dogs

Sex Male 60 (60.0%)

Female 40 (40.0%)
Age Mean (s.d.) 5(2.7)
Castration Males Neutered 60 (100.0%)
Status Intact 0

Females Spayed 40 (100.0%)

Intact 0

Purebred Unknown 0

No (mixed) 46 (47.0%)

Yes 54 (53.0%)
Bitten a Unknown 2 (2.0%)
Person No 97 (97.0%)

Yes 1 (1.0%)
Disability and  Unilaterally deaf 1 (1.0%)
Health issues Bilaterally deaf 1 (1.0%)

Blind in one eye 1 (1.0%)

Blind in both eyes 0

Arthritic 2 (2.0%)

Hip dysplasia 2 (2.0%)

Elbow dysplasia 3 (3.0%)

Other disabilities 4 (4.0%)
Job or Role Pet/Companion 100 (100.0%)

Assistance dog 0

Guide dog 0

Hearing ear dog 0

Medical assistance dog 0

Search and rescue 0

Guard dog 0

Animal Assisted Therapy 1 (1.0%)

Dam or sire for breeding 0
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Table 9.3. Continued

Number of dogs

Sport Obedience 1 (1.0%)
Sledding 0
Carting 0
Frisbee 2 (2.0%)
Earth dog 2 (2.0%)
Show/Conformation 0
Schutzhund 0
Agility 11 (11.0%)
Herding (competitive) 1 (1.0%)
Flyball 0
Hunting 2 (1.0%)

Total number of dogs 100

Note.The sum of the number of dogs who patrticipate ortspwill not equal the total
number of dogs in the study; some dogs are nqtonts, and others are in multiple.
Similarly, participants may consider a dog to bthlmpet/companion and to have
another job or role (e.g., assistance dog, seardhescue dog).

Dogs with unknown histories (e.g., bite historyg &rpically dogs who were adopted
from shelters or rescues.

Materials and Procedures

DPQ
After owners volunteered their dogs for the stuahd ahe dogs vaccination

records were verified, the owners and two kenradf sated the dog using the paper
version of the long form of the DPQ); this form ieegented in Appendix H and is the
same form presented online in Studies 4 and 5. Kémnel staff, one man and one
woman, had both worked at the kennel (taking cér@nd thus directly interacting with
the dogs by moving them from kennel to kennel, griog them, feeding them, and so
on) for at least six months. The same two staff tvensirated all 100 dogs in Study 6.
They completed their ratings independently and fieetioe Test Batteries were conducted.
The dogs’ owners also filled out the long form bé tDPQ; they completed the

guestionnaire while in the kennel waiting area,tingito pick up their dogs on the day
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that the dog was tested but prior to being reunvtétt their dogs (Subtest 18). The

owners were not witness to any part of the TesteBaexcept Subtest 18.

Test Batteries
Two additional kennel staff, a female familiar ketdogs and a newly hired male

novel to the dogs, conducted all of the Test BiterTester 1, the familiar female,
conducted Subtest 1 and 2, and held the dogs sh fea Subtests 3, 4, 5, 7, 10, and 18.
Tester 2, the novel male, conducted Subtests 3Fhi& division of testing allowed
observation of the dogs with both familiar and wmif&gr people (e.g., Subtest 3, the
threatening approach by a novel person).

Two subtests in the Test Battery required a seclmyd For these tests, the same
dog was always used. This dog was a six-year-olg maunknown lineage (possibly
part Australian Cattle Dog). He was neutered, haknthreatened or bitten a person or
another dog, and had grown up spending three daysvg@ek in the reception area of a
busy veterinary office and was thus accustomedetogoaround a large variety of dogs
and people. He weighed about 55 pounds, was lghhédium brown, and had dark
brown eyes, erect ears, and a long tail.

The same two testers and test dog conducted esstirand played the same roles
in every test to reduce variability in how the $estere conducted across dogs. To
minimize biases in testing and scoring, the testenked independently from the kennel
staff who provided DPQ ratings of each dog and wereprivy to how each dog had
been scored on the DPQ until all Test Batterieseveempleted.

All Test Batteries were conducted between 9a.m. 3md. during July, 2007,
with exception of Subtest 18 (the reunion with oyné&ubtests 1 through 17 took
approximately 20-25 minutes per dog. The final sshtSubtest 18, was completed any
time between 4p.m. and 7p.m., when dogs were pickedrom the kennel by their
owners.

Immediately after each Test Battery subtest, the itvdividuals who tested the

dogs scored them using the score sheet presentgapendix K. |, as a third independent
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judge, also scored the dogs after each subtesh isult, each dog had a total of three

scores for every subtest.

Pilot testing
Minimizing variance from sources extraneous topkesonality of the target dog

(e.g., variance due to environmental differencédgrént testers) during the Test Battery
served to strengthen the statistical relationsleigvben behavioral tests and theoretically
related ratings of dogs’ personalities on the DP@onducting the Test Battery, as many
variables as possible were held constant. For ebeamnen each dog was tested, only
that dog and any other people or stimuli necesgahe subtest were in the test area,
which should have served to minimize the degreetiwh target dogs are distracted or
otherwise affected by uncontrolled stimuli (e.ghey dogs). The sequence of subtests,
the testers, and as many other aspects of theptesédure as possible were held as
constant as possible in an effort to have any maegan behavior the dogs display during
the test be attributable to the dogs themselvegdi& Mills, 2006).

Consistency of testing was increased through pésting, or practicing, before
conducting the test with any of the 100 dogs inetuch Study 6. The Test Battery was
piloted with 25 dogs. The ICCs among behavioraressmf the initial 25 dogs were
examined and found to range from .471 to .934 witmean of .782. Pilot test dogs
participated only in the Test Battery and wererated on the DPQ.

The original research plan included videotapinglakt Batteries. However, pilot
testing revealed that the majority of dogs (N = ¥8re notably distracted and/or
disturbed by the presence of a video camera, dvitre icamera stationary, as indicated
by their barking, growling, or staring at the camefAs a consequence, Test Batteries

were not videotaped.

ANALYSES
The degree to which facet and factor scores orDIR® (derived from owners’

and kennel staff's ratings of the dogs’ persoregitipredict the independent observers’
ratings of behavior scored during the Test Batsmyed as a measure of the predictive
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validity of the DPQ. To evaluate the convergent aigtriminant validity of the dog
personality questionnaire against the criteriaadfdvior elicited and rated during the Test
Battery, | correlated the DPQ factor ratings (agerh across all three raters) with
theoretically related and unrelated mean scoretherTest Battery (averaged across all
three raters). Because the short form of the quasadire (developed in Study 3) bases
scores associated with each facet and factor arbbses of the items in the long form of
the questionnaire, the convergent and discriminaalidity of the two forms was
evaluated separately. The long form collects mata,dand so it was expected to have
more accurate predictive validity (i.e., to haveg&a convergent correlations and smaller

discriminant correlations).

I nter-rater reliability of DPQ factor and facet ratings
The DPQ factor and facet scores used in Studye@igive validity analyses are

composite, or mean, scores across three ratersrated each dog independently; the
same two kennel staff, and each dog’s owner, ralleti00 dogs. In Study 4, the inter-
rater reliability of the DPQ was examined at themit, factor-, and facet-level and
determined to be relatively high, comparable tovioes dog personality studies and to
human personality ratings. Prior to averaging scsa@oss the three raters in the current
study, | examined the inter-rater reliability aetfactor- and facet-level to confirm that
inter-rater reliability is high. The factor- andcé&-level scores are the focus of these
analyses because those were the scores usedprethetive validity analyses.

As previously discussed, reliability of a test isexessary prerequisite to validity.
In the current study, inter-rater reliability cdeons were computed for the DPQ using
ICC (a one-way random-effects model). This methad welected because there were a
total of three raters, ruling out use of Pearsonand because, although two raters were
constant for all 100 dogs, the third rater wasedéht for every dog. As displayed in
Table 9.4, inter-rater reliability correlations @8) were relatively high — higher than
those from Study 4. As an estimate of the scorkability, Cronbach’s alpha is also

included in Table 9.4. For the long form, which wagected to be associated with
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higher levels of reliability because it included nmé@ems per facet and factor, the factor-
level ICCs ranged from .833 (Activity/Excitabilityp .906 (Fearfulness), with a mean of
.856 across all five factors. The facet-level IC&3sociated with the long form ranged
from .672 (Playfulness on the Activity/Excitabilifgctor) to .874 (Nonsocial Fear on the
Fearfulness factor). For the short form, the fatdoel ICCs ranged from .769

(Aggression towards Animals) to .881 (Fearfulnegsdh a mean of .819 across all five
factors. The facet-level ICCs associated with therts form ranged from .586

(Playfulness on the Activity/Excitability factorot.834 (Fear of Handling on the
Fearfulness factor). It was concluded that intéesraeliability among these raters was
high enough to support using the average of trmres of each dog in the following

predictive validity analyses.
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Table 9.4. Facet- and factor-level inter-rateratality

Factor Long form Short form
Facet ICC Alpha ICC Alpha
Factor 1 — Fearfulness .908 971 .881 .960
Facet 1 — Fear of People 774 .918 .663 .858
Facet 2 — Nonsocial Fear .874 .956 .821 .934
Facet 3 — Fear of Dogs .845 .948 .770 .916
Facet 4 — Fear of Handling .852 .946 .834 .938
Factor 2 — Aggression towards People .836 .950 .786 .924
Facet 1 — General Aggression .784 .926 .685 .881
Facet 2 — Situational Aggression 775 .920 .713 .882
Factor 3 — Activity/Excitability .833 .946 .788 .927
Facet 1 — Excitability .844 .942 .766 .907
Facet 2 — Playfulness 672 .869 .586 .824
Facet 3 — Active Engagement 711 .894 .679 .875
Facet 4 — Companionability .812 .935 .783 917
Factor 4 — Responsiveness to Training .851 .946 .846 .944
Facet 1 — Trainability .817 .932 .823 .933
Facet 2 — Controllability .839 .940 .791 .921
Factor 5 — Aggression towards Animals .837 .939 .769 .908
Facet 1 — Aggression towards Dogs .844 .944 .760 .906
Facet 2 — Prey Drive .826 .935 .803 .926
Facet 3 — Dominance over other Dogs .825 .934 .710 .880
MEAN across Factors .856 .950 .819 .933

Note. Mean correlations are computed using Fishieidsz transformation. Single-
measure ICCs are reported

I nter-rater reliability of Test Battery behavioral scoring
The criteria against which the DPQ was evaluatedewatings on the Test

Battery. High inter-rater reliability levels on tfi@st Battery support the claim that the
dogs’ scores are functions of the dogs themselves,of the people rating the dogs
(though not all other sources of variance can miehted). For that reason, and because
| intended to use the mean of the three ratersesomn each behavioral description for
each Test Battery subtest, | examined inter-rakability among the three raters. The
results are presented in Table 9.5.

The mean ICC, across all 118 scores on all 18 Stgoté the Test Battery, was
.764 (computed using Fisher’s r-to-z transformgtid@Cs ranged from .566 (“Engaged,
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Alert” on Subtest 8: Novel situation (room)) to ®Z“Affectionate” on Subtest 6:
Restraint). Inter-rater reliability among theseeratwas high enough to support using the

average of their scores of each dog in the follgwpredictive validity analyses.

Table 9.5. Test Battery inter-rater reliability

ICC Alpha
Subtest 1: Collar Grab
Fearful .690 .870
Confident .580 .805
Aggressive .668 .858
Friendly .660 .853

Subtest 2: Walk on leash with stranger/tester

Fearful .812 .928
Confident .704 .878
Excitable .726 .887
Calm .755 .902
Engaged, Alert .576 .802
Easy to control .689 .872
Submissive 732 .891
Pushy, Assertive 743 .896

Subtest 3: Threatening approach

Fearful .754 .901
Confident .683 .865
Aggressive .676 .861
Friendly 794 .920
Excitable .794 .918
Calm .666 .857
Playful .729 .889
Engaged, Alert 573 .800
Interested in people 717 .883
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Table 9.5. Continued

ICC Alpha

Subtest 4: Friendly approach

Fearful .718 .883
Confident .683 .865
Aggressive .733 .891
Friendly .800 .918
Excitable .725 .887
Calm .763 .907
Playful .752 .900
Engaged, Alert .698 .875
Interested in people .674 .861

Subtest 5: Affection/Petting from stranger

Fearful .706 .878
Confident .669 .858
Aggressive .687 .868
Friendly .826 .934
Excitable .755 .902
Calm .739 .895
Aloof or Uninterested .686 .867
Playful 777 912
Engaged, Alert .716 .883
Interested in people .784 .916
Affectionate .811 .929

Subtest 6: Restraint

Fearful .758 .903
Confident .786 916
Aggressive 752 .900
Friendly .804 .924
Affectionate .920 .932
Calm .793 .920
Excitable .764 .906
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Table 9.5. Continued

ICC Alpha
Subtest 7: Other dog (on leash)
Fearful .804 .924
Confident .753 .901
Aggressive .844 .942
Friendly .846 .943
Excitable 773 911
Calm .842 941
Aloof or Uninterested .733 .891
Playful .783 916
Submissive 746 .898
Pushy, Assertive .815 .930
Subtest 8: Novel situation (room)
Fearful .838 .939
Confident .756 .902
Excitable 778 913
Calm .760 .904
Engaged, Alert .566 .796
Subtest 9: Novel objects
Fearful .800 .922
Confident .736 .892
Excitable 779 913
Calm .793 919
Engaged, Alert .612 .824
Subtest 10: Doll test
Fearful .753 .901
Confident 714 .882
Aggressive .803 .924
Friendly .818 931
Excitable .800 .923
Calm .801 .924
Subtest 11: Prey drive
Aggressive T77 912
Excitable .753 .901
Calm .739 .895
Playful .882 .957
Engaged .631 .836
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Table 9.5. Continued

ICC Alpha
Subtest 12: Engagement in play with tester
Affectionate .861 .948
Excitable .861 .949
Calm .782 915
Aloof or Uninterested .729 .890
Playful .838 .939
Engaged, Alert .670 .860
Interested in people .756 .902
Subtest 13: Tug-o-war, Toy release
Easy to train .848 .943
Easy to control .812 .928
Submissive .852 .945
Pushy, Assertive .821 .933
Subtest 14: Train new task
Engaged .649 .847
Interested in people .813 .929
Easy to train .785 916
Obedient .828 .934
Subtest 15: Basic commands
Obedient 787 917
Subtest 16: Other dog (off leash)
Fearful .849 .944
Confident .811 .927
Aggressive .848 .944
Friendly .739 .894
Excitable .684 .866
Calm .789 917
Aloof or Uninterested .765 .907
Playful .748 .899
Submissive 741 .895
Pushy, Assertive .786 .916
Subtest 17: Activity in free play
Active 777 912
Excitable .803 .924
Calm .806 .926
Aloof .720 .885
Playful 775 911
Engaged, Alert .706 .877

249



Table 9.5. Continued

ICC Alpha

Subtest 18: Reunion with owner

Excitable .839 .939
Calm .751 .901
Aloof or Uninterested 757 .903
Interested in people .680 .864
Easy to control .807 .925
Submissive .768 .908
Pushy, Assertive .709 .879

Note. Single-measure ICCs are reported.

Predictive validity: Correlation between DPQ and Test Battery ratings
The relationships between facet and factor scoreshe DPQ (derived from

owners’ and kennel staff's ratings of the dogs’ spealities) and the independent
observers’ ratings of facet- and factor-relevand(anrelated) behavior displayed during
the Test Battery served as a measure of the preglicalidity of the DPQ. The mean

(across all three raters) score for each factorfanet was correlated with every mean
(across three independent raters) behavioral amsessscore on the Test Battery
subtests.

Results of these predictive validity analyses aesgnted in Tables 9.6 to 9.10.
Each table presents the discriminant and convergeindity correlations for a single
factor and its facets. The columns present the long’'s and then the short form’s
factors and facets. The rows list each subteshearorder in which they were completed,
and every behavioral description on which dogs wated for each subtest.

Convergent correlations are those that were predlicct be high and are presented
in bold in all five tables. Discriminant correlati® are those that were predicted to be low
and are presented in normal font (i.e., not boldedhe tables. Correlations that are as
predicted are underlined in the table. Correlatithrag were significant at the.001, or
that are greater than + .320, are considered “hi@itirelations that were less than +

190, and which were thus not significantXp05), were considered “low”. Thus, the
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correlations that are not underlined are those lhwkere predicted to be high but were
actually < +.320, and those that were predicteoettow but were actually > + .190.
Because specific predictions regarding correlatiavere made, Bonferroni
adjustments are not necessarily mandated. Howeweconservative cut-off of a
Bonferroni-corrected p = .05 (x .400) for converg@orrelations is also included.
Correlations that were predicted to be convergedtveere greater than or equal to = .400

are marked with an asterisk in Tables 9.6 throudb.9

Table 9.6. Fearfulness convergent and discrimiwalndity correlations
Factor 1: Fearfulness
Long form Short form
Factor Facet 1Facet 2 Facet 3 Facet4 Factor Facet 1 Facet 2 Facet 3Facet ¢

Subtest 1: Collar Grab

Fearful .622* 507 555 518 ,521* 612* ,496* 586  .405 .465*
Confident -.599* -.481* -541 -502 -495*  -593* -467* -565 -.398 -.4671*
Aggressive 493 491 .438 348  .392 466 377 436 241 412
Friendly -113 -.151 -.061 -.070 -.116 -127 -.07¢ -.092 .035 -.22¢
Subtest 2: Walk on leash with stranger/tester

Fearful .537* .468* .465* .492  .401 .548* .482* 516* 401  .36¢
Confident -.530* -.426* -502* -467 -389 -543* -.455* -522* -412 -36]
Excitable 233 _.151 .342 .118 .132 237 .19¢ 293  .095 .15
Calm -240 _-.136 -.328 -.132 -.175 -231 -16¢ -267 -.091 -.18¢
Engaged, Alert _.055 -.009 .141 .014 .005 .043 -00f .091 .004 .031
Easy to control _-.033 .013 -.022 -.068 -.035 .003 .03z -.025 .003 .00¢
Submissive .308 _.168 .313 .388 _.168 305 .20 .288 A73 .07
Pushy, Assertive -.228 _-.113-233 -263 -.154 -235 -14¢ -234 -371 _05¢
Subtest 3: Threatening approach

Fearful .620* .507* 575 .447 552  .620* .499* .603 .344  .50¢
Confident -.639* -547* -558 -495 -557 -636* -525* -598 -378 51t
Aggressive 371 387 .319 .157 .384 3563 .26z .329 .089 .40:
Friendly -221 -305 -.128 -.009 -.314 -253 -227 -181 .025 -.371
Excitable 158 .059 .259 .083 .090 164 .107 .218 .060 .11¢€
Calm -.150 -.078 -.243 -.051 -.097 -.182 -.14C -211 -.068 -.14:
Playful -.112 -102 -.033 -.048 -.205 -.120 -.09¢ -.068 -.010 -.18i
Engaged, Alert _.055 -.009 .141 .014 .005 .043 -.00¢ .091 .004 .031
Interested in people _ -.026-.157 .081 -.047 -.010 -.043 -.11¢ .058 -.050 -.05¢
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Table 9.6. Continued

Factor 1: Fearfulness Continued)

Long form

Short form

Factor Facet 1Facet 2 Facet 3 Facet 4 Factor Facet ] Facet 2 Facet 3Facet ¢

Subtest 4: Friendly approach

.386 A52* 404 346 331
-430 -505* -.441* -458 -396 34

w
N

Fearful .A58*  .477* 342
Confident -.517* -532* -.408
Aggressive 254 314 .180
Friendly -.098 -.182 -.071
Excitable 120 .100 .225
Calm -.096 -.085 -.210
Playful -.184 -246 -.087

Engaged, Alert
Interested in people

.035 -.010 .140
.000-.050 .117

Subtest 5: Affection/Petting from stranger

Fearful .384 .465* .264
Confident -.420* -.482* -.315
Aggressive 242 377 .107
Friendly -.093 -.228 -.002
Excitable .187 .062 .285
Calm ~-.175 -.068 -.260
Aloof or Uninterested ~.001 .077 -.067

Playful -.032 -113 .029
Engaged, Alert _.081 -.038 .144
Interested in people _.068-.052 .181
Affectionate -.059 -.186 .027

Subtest 6: Restraint

Fearful .601* .516* .516
Confident -.550* -.466* -.479
Aggressive 401 .445 .303
Friendly -.176 -.309 -.053
Affectionate -.143 -252 -.061
Calm -.391 -.213 -481

Excitable 331 .228 .389

.209 213 174 197 162 .15¢
-.082 -070 -.047 -063 .006 -.101
.028 A22 21 157 .011 .01¢€
-.040 -101 -15; -159 013 -.01f
-.208 -197  -17€ -136 -039 -.25¢
-028 065 .04z .095 -077 .10¢
012 014 .03i 075 -129 .02t
313 397 .35¢ 329 324 .27¢
-349  -418* -371 -375 -317 -28¢
219 229 231 157 .160  .197
-.135 -079 -08: -024 .022 -.15(
-116 A87  .13: 222 136  .10¢
-114 -160 -09¢ -.185 -152 -.08:
-026 012 .02¢ -050 -006 .06¢
-.083 -.042 -.04C -006 .096 -.15(
-059 087 .01¢ 120 112 .02¢
001 080 .02z .169 .035 .01z
-.141 -079 -08: 021 .051 -.21€

-582* .595*  .460* .546 334 .533*

-.520* -.534* -39z -500 -.313 -.475*

.361 405 .341 344 .183 .40z
-.250 -195 -20C -091 -.002 -.30C
-.199 -162 -.16¢ -084 .058 -.28t
-.290 -350 .23t -421 -.188 -.24¢

.242 297 .30z  .316 148  .181




Table 9.6. Continued

Factor 1: Fearfulness Continued)

Long form

Short form

Factor Facet 1Facet 2 Facet 3 Facet 4 Factor Facet ] Facet 2 Facet 3Facet ¢

Subtest 7: Other dog (on leash)

Fearful .570* 459  .483 .514* .480 .560* 461 485 .469* .40z
Confident -.552* -458 -.476 -.442* -.493 -.549* -462 -474 -411* -.421
Aggressive 250 .355 .158 .138 .221 237 .20¢ 191 .028 .29¢
Friendly -.045 -107 .041 .089 -186 =039 .03 .03 .070 -21I¢
Excitable 235 _.181 .322 .158 .103 252 2771 288 .145 .10¢
Calm -212 _-.152 -270 -.166 -.106 -190 -19C -.238 -.126 -.05¢
Aloof or Uninterested -.060 -.060 -.106 -.082 .051 -.031 -12¢ -085 -048 .13C
Playful -.032 -139 .059 .058 -.108 -.047 -05C .032 .051 -.161
Submissive 394 208 .443 450 .211 .381 281 .406 459 .12¢
Pushy, Assertive -.268 _ -.075-326 -372 _-.112 -261 -197 -285 -383 _02¢
Subtest 8: Novel situation (room)

Fearful 417 425 321 .340  .343 .414* 368 375 .345  .26(
Confident -.392 -411 -272 -328 -.343 -390 -36C -316 -.355 =25z
Excitable 271 244 356 .098 .177 278 .28¢  .344 .028 .19:
Calm -.125 -.068 -210 -.016 -.089 -116 -.10¢ -.168 .025 -.09¢
Engaged, Alert ~.071 .041 .146 -.009 .034 .067 .10t 110 -.097 .06¢
Subtest 9: Novel objects

Fearful .498* 431 397 .359 .501 .487* .39t .415* 345 401
Confident -.476* -385 -382 -353 -492 -455* -35f -376 -336 -39
Excitable 160 .092 231 .063 .118 JA71 0 127 205  .050 .147
Calm -.184 -084 -258 -.076 -.163 -193 -11€¢ -.218 -.075 -.18Z
Engaged, Alert _.080 .044 .116 -009 .097 .100 .06¢ .064 .045 .13Z
Subtest 10: Doll test

Fearful .571* .491* 523 444 466  .542* .415* 545 369 .39¢
Confident -.560* -.481* -505 -427 -473 -524* -38; -519 -360 40t
Aggressive 426 432 390 235  .377 407 .31z .390 .173  .39C
Friendly -292 -308 -.230 -.096 -.348 -289 -12¢ -281 -.055 -.39¢
Excitable .265 _.142 392 .165 .145 268 .17¢ 351 .143 .16:
Calm -192 _-.118 -290 -.116 -.089 -170 -.12¢ -240 -.087 -.07¢
Subtest 11: Prey drive

Aggressive 372 281 423 .143 .364 340 .24¢ 370 .028 .37:
Excitable ~126 .084 .158 .016 .141 A7 .12% 110 -.058 161
Calm -249 _-.130 -.269 -.147 -.266 -238 161 -.254 -.094 -.21¢
Playful -.062 -140 -.029 .021 -.070 -.078 -.07¢ -.059 .075 -.15¢€
Engaged _.019 .101 .058 -126 .014 012 .16z .020 -.180 .01£
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Table 9.6. Continued

Factor 1: Fearfulness Continued)

Long form

Short form

Factor Facet 1Facet 2 Facet 3 Facet 4 Factor Facet ] Facet 2 Facet 3 Faced

Subtest 12: Engagement in play with tester

Affectionate
Excitable

Calm

Aloof or Uninterested
Playful

Engaged, Alert
Interested in people

Subtest 13: Tug-o-war, Toy release

Easy to train
Easy to control
Submissive
Pushy, Assertive

Subtest 14: Train new task

Engaged
Interested in people
Easy to train
Obedient

Subtest 15: Basic commands

Obedient

Subtest 16: Other dog (off leash)

Fearful

Confident
Aggressive

Friendly

Excitable

Calm

Aloof or Uninterested
Playful

Submissive

Pushy, Assertive

-066 -112 -005 .022 -140  -087 -061 -038 .082 -.2i¢
214 _052 267 228 _148  .188 .13t 256 .135 ,07¢
-218 _-113 -277 -159 -158  -205 16/ -233 -094 -.14¢
_-006 .091 -077 -001 -.003 .004 03¢ -042 -020 03¢
-125 -192 -055 -008 -182  -116 -07€ -073 .001 -.19¢
_-.148 -118 -070 -178 -157  -149 -03¢ -114 -189 -.14Z
_.049-069 .164 014 014 .042 058 105 -.026 -.01¢
_-017 -130 .012 .131 -074  -030 -10: .016 .217 -17€
-022 -141 -018 .175 -083  -035 -091 -029 217 -15;
228 _.109 208 .332 _126  .233 .19¢ 205 .320 .071
-148 -.008 -119 -324 -063  -153 -12€ -114 -348 .02¢
-071 -053 -064 -088 -036  -056 .01C -074 -079 -.037
_.044-065 .070 .079 .052 .068 -.02¢ .065 .141 .04<
_-016 -192 ,031 .136 -044  -046 -10¢ .004 .155 -.157
085 -230 -046 .094 -112  -078 -15; -031 .162 -.18€
121 -237 -100 .065 -135  -110 -16f -091 .143 -.19:
512% 453 438 ,419* 428  511* .44C 428 388  .39¢
517+ -451 -446 -437 -421  -523* -41€ -434 -447* -.39¢
314 312 218 217 329 279 .5¢ 221 197 .301
-276 -326 -106 -176 -364  -291 -197 -141 -210 -37¢
_A74 111 247 077 .17 A72 190 223 .027 .09
-255 _-190 -304 -148 -193  -243 -23( -278 -111 -.14¢
_-014 024 -041 -049 .026 .001 -02€ -032 -084 .11¢
-069 -131 -029 .045 -121  -060 .01z -055 .089 -.18€
367 _.185 374 427 244 378 .33¢ 351 450 .13€
-350 _-145-369 -369 -276 -370 -28: -359 -436 _-15¢
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Table 9.6. Continued
Factor 1: Fearfulness Continued)
Long form Short form
Factor Facet 1Facet 2 Facet 3 Facet 4 Factor Facet ] Facet 2 Facet 3Facet ¢

Subtest 17: Activity in free play

Active 234 126 275 .159 .202 252 .16¢ 268  .138 .21C
Excitable 206 _.087 .298 .142 .130 .204 157 263 .109 .111
Calm -278 -192 -358 -.155 -.196 -277 -21¢ -330 -.122 -.191
Aloof -.164 -061 -270 -.092 -.088 -.144 -17C -220 -.077 .001
Playful 031 -.062 .124 .049 -.037 .004 .027 .090 .085 -.15¢
Engaged, Alert 109 .046 .199 -.064 .139 112 135 149 -.092 124

Subtest 18: Reunion with owner

Excitable 051 -.051 .133 -.009 .061 .051 .02¢ .116 -.031 .03¢
Calm -137 -.026 -223 -.040 -.132 -.141 -.07t -214 -.059 -.081
Aloof or Uninterested _-.092 -.016 -.213 .004 -.039 -.070 -.09: -172 .084 -.01Z
Interested in people _.120-.005 .219 .139 .017 109 144 204  .058 -.05C
Easy to control ~.181 -.044 .204 295 .140 139 .01: 145 293 .03C
Submissive 248 _.093 .246 .311 _.181 253  .15¢ 227 330 .12¢
Pushy, Assertive -239 _ -.115-.209 -302 _-.185 -252 5178 -193 -360 _A2F

Note. Bolded correlations are those that are predito be convergent. Other correlations
are predicted to be discriminant. The cut-off figindicance at p = .05 is £ .190; numbers
below this are considered discriminant. The cutfaffsignificance at p = .01 is + .250.
The cut-off for significance at p = .001 is £ .32@mbers at or above .320 are considered
convergent. The Bonferroni-corrected cut-off fagrsficance at p = .05 is + .400.
Correlations that are in line with predictions arglerlined. Correlations predicted to be
convergent that are equal to or greater than .820@ath bolded and underlined.
Correlations predicted to be discriminant thatexgeal to or less than .190 are

underlined. Correlations predicted to be convergfesitare equal to or greater than +

400 are marked with asterisks.
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Table 9.7. Aggression towards people convergendaaliminant validity correlations
Factor 2: Aggression towards People

Long form Short form
Factor Facet 1l Facet?2 Factor Facet1l Facet?2

Subtest 1: Collar Grab

Fearful 422 443 .335 470 .445 .402
Confident -435 -.442 -.361 -.482 -.468 -.403
Aggressive .656* 555  .654* .645* 527 .627*
Friendly -518*  -457 -.491* -.502*  -439 -.463*
Subtest 2: Walk on leash with stranger/tester

Fearful 337 .345 277 .395 .393 321
Confident -331 -.348 -.262 -.373 -.374 -.302
Excitable ~-.051 .028 -120 -.007 .016 -.026
Calm 028 -061  .110 =022 -063  .019
Engaged, Alert -.029 -.001 -.052 -.024 .028 -.065
Easy to control _-.012 .037 -.062 -.039 -.037 -.033
Submissive _-.183 -.110 -.224 -.150 -.123 -.146
Pushy, Assertive _.185 .085 .254 156 .090 .186
Subtest 3: Threatening approach

Fearful 378 .464 234 425 476 .297
Confident -419 -509 -.263 -A77 -.531 -.337
Aggressive .619*  b657* .581* .593*  .487*  574*
Friendly -479* -478*  -.399 -.450* -386 -.421*
Excitable -.090 -.011 -.151 -.069 -.028 -.092
Calm 073 004  .129 035 -011  .069
Playful -.245 -.243 -.205 -.249 -.207 -.239
Engaged, Alert -.465 -.364 -.486 -.451 =377 -.431
Interested in people _-.012 .037 -.062 -.039 -.037 -.033
Subtest 4: Friendly approach

Fearful 480  .465 421 499 492 .409
Confident -462 -.454 -.399 -.478 -.467 -.396
Aggressive .507*  .429* .505* A67*  .403*  .436*
Friendly -.586* -.474* -.600* -535* -.417* -.539*
Excitable -205 -125 -251 -.161 -.120 -.166
Calm 2147  .051 .220 .115  .056 .146
Playful -500 -.456 -.459 -476 -412 -.441
Engaged, Alert _-.020 .014  -.053 .001 -021  .021
Interested in people -.337 -.301 -.319 -.316 -.334 -.239
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Table 9.7. Continued

Factor 2: Aggression towards PeopleQontinued)

Long form

Short form

Factor Facet1l Facet?2

Factor

Facet1 Facet?2

Subtest 5: Affection/Petting from stranger

Fearful 396 .369 .363 416 411 .341
Confident -460 -.472 -.377 -.490 -.506 -.382
Aggressive .448* 398 .430* .430* 442 .338
Friendly -559*  -456 -.570* -.526*  -.445 -.498*
Excitable -.124 -.048  -.177 -.062 -.022 -.086
Calm .0r9 .010  .133 .026  -.017  .060
Aloof or Uninterested .380 .303 .392 .362 .286 .360
Playful -373 -.378 -.304 -.336 -.330 =277
Engaged, Alert _-.162 -110 -191 -.149 -154  -.115
Interested in people -.440 -.353 -.452 -.410 -.356 -.380
Affectionate -530 -.498 -.473 -.489 -.465 -.416
Subtest 6: Restraint

Fearful 389 422 .295 404 414 .318
Confident -394 -.438 -.288 -411 -.446 -.302
Aggressive .525* 501 .465* .512* 503 .423*
Friendly -534*  -449 -530* -.481*  -386 -.475*
Affectionate -.531* -.489 -.485* -476* -439 -.418*
Calm -.028 -.085 .030 -.056 -.056 -.046
Excitable -.049 .017 -.106 .009 .005 .011
Subtest 7: Other dog (on leash)

Fearful 386 .432 279 418 441 .318
Confident -375 -.436 -.256 -.419 -.465 -.297
Aggressive 495 444 468 464 465 375
Friendly -.448 -.393 -.426 -.423 -.376 -.384
Excitable ~-.146 -.069 -.197 -.096 -.053 -.116
Calm .188  .113 .229 .128  .068 .158
Aloof or Uninterested 335 241 .370 292 _.165 .349
Playful -.340 -.305 -.316 -.276 -.229 -.265
Submissive _-.050 .038 -.128 .024 .093 -.043
Pushy, Assertive _.086 -.028 .186 .021 -.097 124
Subtest 8: Novel situation (room)

Fearful 327  .343 .260 .368 .393 .275
Confident -.323 -.340 -.257 -.367 -.397 -.270
Excitable -.031 .036 -.092 .000 .026 -.024
Calm .114  .003 .202 .087 -.027 174
Engaged, Alert ~.045 .089 -.007 .049 .041 .047
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Table 9.7. Continued

Factor 2: Aggression towards PeopleQontinued)

Long form

Short form

Factor Facet1l Facet?2

Factor

Facet1 Facet?2

Subtest 9: Novel objects

Fearful 344  .395 .240 410 426 .316
Confident -282 -362 -.160 -.350 -.412 -.228
Excitable -.140 -.090 -.167 -121 -135 -.085
Calm ~134 072 173 .110  .100  .098
Engaged, Alert -.085 -.117 -.039 -.093 -.205 026
Subtest 10: Doll test

Fearful 506 571 .360 529 .563 .396
Confident -482 -551 -.337 -.505 -.551 -.366
Aggressive .649*  .682* .510 .637*  .642* .510
Friendly -.490* -512* -.388 -.466* -451* -390
Excitable -.018 .047 -.077 .000 .001 .000
Calm -.062 -.143 .029 -.066 -.094 -.028
Subtest 11: Prey drive

Aggressive 312 .315 .256 331 .266 .326
Excitable -.057 -010 -.093 -.045 -.093 .008
Calm 044 -026  .107 013 .001  .021
Playful -261 -.284 -.191 -.236 -.235 -.191
Engaged -200 -.104 -.262 =177  -104 -.209
Subtest 12: Engagement in play with tester

Affectionate -455 -.443 -.389 -.413 -.351 -.390
Excitable -248 -149 -.305 -197 _-170 -.184
Calm -105 .050  .140 094 101  .069
Aloof or Uninterested 414 345 411 .381 .333 .351
Playful -521 -.478 -.476 -.482 -.448 -.420
Engaged, Alert -.353 -.233 -.416 -.316 -.209 -.353
Interested in people -.446 -.342 -475 -411 -.357 -.381
Subtest 13: Tug-o-war, Toy release

Easy to train -.367 -.318 -.354 -.314 -.246 -.314
Easy to control -.333 -.282 -.327 -.298 -.243 -.290
Submissive -.297 -.204 -.339 -257 _-190 -.269
Pushy, Assertive 324 .237 .356 274 .208 .282
Subtest 14: Train new task

Engaged -.116 -.060 -.159 -.120 -.097 -.119
Interested in people -.357 -.245 -.408 -.343 =274 -.339
Easy to train -451 -.373 -.452 -.406 -.359 -.370
Obedient -456 -.374 -.462 -.418 -.335 -.413
Subtest 15: Basic commands

Obedient -449 -377 -.447 -.424 -.348 -411
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Table 9.7. Continued
Factor 2: Aggression towards PeopleQontinued)
Long form Short form
Factor Facet1 Facet2 Factor Facet1l Facet?2

Subtest 16: Other dog (off leash)

Fearful 350 422 .223 .355 421 .227
Confident -.350 -.390 -.256 -.360 -.386 -.268
Aggressive 499 424 495 470 430 417
Friendly -.314 -.356 -.224 -.298 -.340 -.202
Excitable -.258 -.209 -.262 -201 _-.186 -.175
Calm ~137  .056  .191 081  .014  .126
Aloof or Uninterested .283 .248 .268 242 .207 227
Playful -.393 -371 -.348 -.351 -.346 -.288
Submissive _-.145 -.043 -.223 -.085 -.028 -.121
Pushy, Assertive ~.130 .010 227 .070 -.015 .133
Subtest 17: Activity in free play

Active -.121 -.006 -.216 -.081 -.047 -.096
Excitable -.240 -.128 -.310 -198 _-.152 -.201
Calm .128 .007 .225 .093 .029 .133
Aloof .307 .228 .332 .251 .202 .246
Playful -.278  -.242 -.267 -.245 -.198 -.240
Engaged, Alert -223 -135 -.276 -.184 -186 -.147
Subtest 18: Reunion with owner

Excitable -.395 -.273 -.449 -.353 -.285 -.346
Calm 309 .188 .376 .260 .200 .265
Aloof or Uninterested 331 .225 .380 .293 .253 271
Interested in people -.376 -.304 -.385 -.338 -.288 -.318
Easy to control -113 -.095 -.111 -.102 -150 -.039
Submissive -.210 -.160 -.223 -.205 -.217 _-.155
Pushy, Assertive 131 .098 .140 .132 .139 .102

Note. Bolded correlations are those that are predito be convergent. Other correlations
are predicted to be discriminant. The cut-off figngficance at p = .05 is + .190; numbers
below this are considered discriminant. The cutfaffsignificance at p = .01 is + .250.
The cut-off for significance at p = .001 is £ .32@mbers at or above .320 are considered
convergent. The Bonferroni-corrected cut-off farsficance at p = .05 is + .400.
Correlations that are in line with predictions arglerlined. Correlations predicted to be
convergent that are equal to or greater than .820@th bolded and underlined.
Correlations predicted to be discriminant thatesgaal to or less than .190 are

underlined. Correlations predicted to be convergfesit are equal to or greater than +

400 are marked with asterisks.
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Table 9.8. Activity/Excitability convergent and digninant validity correlations
Factor 3: Activity/Excitability

Long form Short form
Factor Face' Facel Face' Facel Factor Face' Facel Face' Facel
1 2 3 4 1 2 3 4

Subtest 1: Collar Grab
Fearful ~-.029 .100 .007 -.146 -.075 -.024 .102 -.085 -.142 .016
Confident _.096 -.048 .028 .200 .139 .096 -.058 .139 .179 .062
Aggressive -.201 _.030-.101 -.204 -.364 _-.188 .078 -.197 -.209 -.281
Friendly 463 .318 302 .243 545 425 246 .331 .205 .476
Subtest 2: Walk on leash with stranger/tester
Fearful ~-.092 -.008 .008 -.175 -.117 -.095 .016 -.094 -.179 -.048
Confident _.085 -.004 .019 .184 .078 .096 -.039 .138 .194 .026
Excitable .653* .751* .336 .419 .440 .612* .641* .295 .376 .429
Calm -.657* -.738* -369 -.439 -421 -625*-.653* -.336 -.365 -.426
Engaged, Alert 355 .333 _.177 .339 .230 293 .258 .100 .295 .196
Easy to control _.150 .194 .114 .053 .078 149 .186 .119 .069 .037
Submissive .283 _.159 .225 .172 .320 .288 _.170 .190 .146 .344
Pushy, Assertive -.197_-.078.137 -.069 -.319 -.218 -.102 -.131 -.053 -.357
Subtest 3: Threatening approach
Fearful -.024 .094 -.033 -.151 -.017 -.020 .094 -.059 -.155 .026
Confident -.003 -.141 -.020 .111 .069 -.002 -.136 .026 .125 .018
Aggressive _-.190 .056 -.192 -.181 -.303 -197 _.102-.262 -.217 -.268
Friendly .381 .218 .347 .262 .359 374 130366 .296 .346
Excitable .568* .574* .341 .409 .392 .492* .460* .258 .313 .383
Calm -.473* - 506* -.257 -.337 -.319 -.445*-461* -.231 -.232 -341
Playful 377 324 327 .285 .226  .346 .256 .309 .235 .217
Engaged, Alert .355 .333 .177 .339 .230 .293 .258 .100 .295 .196

Interested in people A486* 296 .225 .390.576* .422* .188 .193 .361 .519*

Subtest 4: Friendly approach

Fearful -.181 -.075 -.027 -.257 -.205 -.206 _-.086-.094 -.260 -.183
Confident _.160 .083 -.008 .236 .181  .184 .088 .068 .254 .145
Aggressive -.220 _-.060-.045 -.189 -.381 -.194 -.029 -.074 -.131 -.356
Friendly 437 222 322 .256 .550 412 148336 .222 .536
Excitable .630* ,533* .369 .439 573 ,582* .423* .309 .439 .532
Calm -.574* - 505* -.292 -450 -.493 -516*-.416* -.249 -405 -.429
Playful .508* .334 .364 .427 447 508* .262 .399 .416 .444
Engaged, Alert 306 .326 .080 .267 .240 .268 .266 _.065 .167 .264

Interested in people 440 .283 .214 .345.504* .401* .188 .187 .327 .495*
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Table 9.8. Continued

Factor 3: Activity/Excitability ( Continued)

Long form Short form
Factor Face! Face! Facel Face! Factor Face Face! Facel Facd
1 2 3 4 1 2 3 4

Subtest 5: Affection/Petting from stranger
Fearful ~-.107 .039 -.016 -.223 -.152 -.139 .023 -.091 -.227 -.146
Confident 110 -.026 .044 .175 .165  .124 -.001 .086 .154 .147
Aggressive -.232 _-.066-.049 -.241 -.359 -.238 _-.074-.109 -.198 -.338
Friendly 507 .320 .344 323 .567 495 279 373 .267
Excitable .580* .585* .335 .324 .495 .565* .500* .348 .270 .512
Calm -.591* - 597* -388 -.327 -.466 -580*-.517* -.402 -.262 -.493
Aloof or Uninterested ~ -.529* -.367 -.352 -.344-556* -.530* -.306 -.380 -.344-.541*
Playful .526* .361 .379 .402 .482* .508* .252 .410* .379 .480*
Engaged, Alert .415* 336 .168 .317 .433 356 .266 .134 .235 .401
Interested in people 572* 377 .354 .428.596* .525* .288 .353 .369.550*
Affectionate .508* .261 .442 .375,508* .517* .211 .461 .378.511*
Subtest 6: Restraint
Fearful .001 .122 -.027 -.121 -.004 -.004 .108 -.074 -.112 .028
Confident ~-.017 -.153 .023 .088 .026 -.024 -.143 .052 .066 -.006
Aggressive _-.182 .044 -.105 -.197 -325 _-.169 .085 -.160 -.181 -.292
Friendly 446 297 309 .252 .505 455 255 .37 231
Affectionate A72% 259 372 .340.494*  .474* .186 .435 .320 .491*
Calm -.506* -.542* -296 -.287 -.388 -501*-.494* -.264 -255 -418
Excitable .541* 531* .299 302 .487 .504* .432* .248 .269 .505
Subtest 7: Other dog (on leash)
Fearful ~022 157 -.014 -152 .032  .005 .118 -.044 -136 .039
Confident ~-.009-.164 .060 .178 -.050 -.014 -.144 .053 .167 -.071
Aggressive -.207_-.005-.083 -.183 -.377 -.191 _.006 -.107 -.116 -.372
Friendly 484 317 446 244 .487 469 305 .352 .219
Excitable .531*.475* .383 .325 .432 .475* .410* .276 .285 .404
Calm -.568*@* -457 -310 -.449 -539*-473* -392 -244 -.454
Aloof or Uninterested -.568* -.365 -.547* -.372-.484* -512* -.280-.444* -.347-.459*
Playful .548* .420 .449* 411 411 527* 347 .437* .364 412
Submissive .330 .290 .227_ .071.397 359 .285 .283 _.057.414
Pushy, Assertive -.198 -.143.145 .059 -.355 -.226 _-.140-.210 _.075 -.386
Subtest 8: Novel situation (room)
Fearful -.003.049 .117 -.085 -.088 -.013 .024 .070 -.089 -.052
Confident -.043-.090 -.185 .056 .081 -.040 -.068 -.156 .083 .030
Excitable .555%.599* 312 .372 .381 .493* ,522* .205 .341 .333
Calm -.528*@ -.340 -346 -.352 -.489*-500* -.265 -.297 -.335
Engaged, Alert .246 .240 .154 .200 .155 .203 196 _.095 .156 .135
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Table 9.8. Continued

Factor 3: Activity/Excitability ( Continued)

Long form Short form
Factor Face' Facel Face' Facel Factor Face' Facel Face' Facel
1 2 3 4 1 2 3 4

Subtest 9: Novel objects
Fearful .030 .100 .018 -.065 .017  .021 .088 -.009 -.046 .006
Confident -.122 -.148 -.099 -.009 -.104 -.121 -.124 -.093 -.032 -.096
Excitable .520* ,520* .386 .353 .322 .486* .452* .314 .281 .353
Calm -.512* -.489* -.385 -.351 -.333 -476*-.439* -311 -.257 -.362
Engaged, Alert 214 .151 .170 .233 .117 .193 .150 .137 .144 .133
Subtest 10: Doll test
Fearful 050 .248 -.059 -.055 -.032 .059 .230 -.098 .006 -.020
Confident -.049 -.229 .029 .044 .051 -.057 -220 .084 .007 .012
Aggressive _-.115 .138 -.209 -.163 -.177 -.113 .118 -.245 -.087 -.175
Friendly 195 -.008 .286 .102 .255 181 -.069 .256 .120 .276
Excitable .532* 6564* .272 313 437 .471* .474* .175 .288 .401
Calm -.431* -.496* -.211 -255 -317 -380-.442* -.115 -.213 -.297
Subtest 11: Prey drive
Aggressive .300 .461 _ .100.284 .040 298 .428 _.086 .222 .080
Excitable .488* .464* .320 .412 295 .425* .406* .213 .340 .263
Calm -.556* -.535* -.355 -.452 -350 -.500%-.464* -.268 -.366 -.344
Playful .386 .301 .272 .313 .300 375 .207 .273 .353 .290
Engaged 441* 297 345 331 .391 .391 .210 .250 .302 .401
Subtest 12: Engagement in play with tester
Affectionate 331 _.142 330 .168 .395 317 _.072 .367 _.147 .385
Excitable .682* ,591* .496 .481 516 .,596* .460* .392 .409 .481
Calm -.598* -.556* -.405 -.432 -.424 -559*%-494* -331 -.376 -.415
Aloof or Uninterested  -.539* -.377-.411* -.399-476* -532* -.337-.411* -.350-.478*
Playful .564* .381 .463* .414 ,487* .540* .295 .462* .394 .466*
Engaged, Alert .453* .352 .300 .264 .462 .424* .286 .276 .199 .486
Interested in people 516 .324 353 .34866* 474 233 317 .288573*
Subtest 13: Tug-o-war, Toy release
Easy to train 244 054 .177 .146 .382 .257 _.007 .263 .138 .387
Easy to control .207 _.028 .142 .141 .338 223 -.007 .195 .166 .341
Submissive .231 _.064 .259 .061 .339 220 _.023 .255 _.051 .349
Pushy, Assertive _-.189-.005 -.221 -.064 -.312 -.184 .000 -.238 .000 -.334
Subtest 14: Train new task
Engaged 195 127 .099 .170 .200 162 .113 .104 .087 .172
Interested in people A72* 290 291 .359.510*  .425* 217 .313 .276.461*
Easy to train 398 192 244 285 .508 .385 10285 .287 .487
Obedient 274 _.083 .161 .187 .416 .281 _.036 .254 .166 .409
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Table 9.8. Continued
Factor 3: Activity/Excitability ( Continued)

Long form Short form
Factor Face' Facel Face' Facel Factor Face' Facel Face' Facel
1 2 3 4 1 2 3 4
Subtest 15: Basic commands
Obedient _.183 .001 .072 .090 .401 199 -.040 .170 .078 .414
Subtest 16: Other dog (off leash)
Fearful 056 .180 -.031 -.172 .140  .043 .156 -.076 -.173 .170
Confident ~-.101 -.202 -.010 .099 -.149 -.085 -.181 .036 .126 -.184
Aggressive -.223 _-.018-.189 -.205 -.302 -.222 _-.016-.231 -.166 -.276
Friendly 287 _172 210 .200 .304 .254 _.067.155 .251 .303
Excitable .665* ,556* .497 465 516 .610* .438* .411 .442 502
Calm -.628* -.554* -496 -399 -.469 -578*-.456* -390 -.366 -.474
Aloof or Uninterested  -.432* -.285-.416* -.303 -.342 -361 -.191 -321 -.232 -.336
Playful .584* 427 .430* .403 .534 536* .321 .384 .353 .528
Submissive 346 232 _.155.132 .515 324 169 .157 .122 .505
Pushy, Assertive -.264_-.174.065 -.049 -.486 -.248 _-.120-.086 -.023 -.496
Subtest 17: Activity in free play
Active .656* .626* .369 .482* .503 .604* ,526* .332 .399 .489
Excitable .714* .618* .421 527 .604 .655* .488* .386 .462 .581
Calm -.724* -.674* -452 -545 -529 -.676*-.582* -401 -.456 -.520
Aloof -.583* -455 -376 -.342 -596 -537* -349 -317 -.329 -582
Playful .594* 479 370 .402 553 ,556* .330 .376 .417 .525
Engaged, Alert 413 322 196 .309 .425* 337 .250 .104 .214 _410*
Subtest 18: Reunion with owner
Excitable .609* .460* .359 .472 569 .,547* .364 .297 .419 .530
Calm -.566* -.459* -315 -.428 -517 -513* -378 -.267 -.361 -.492

Aloof or Uninterested  -.536* -.338 -.301-.401* -.601* -.481* -.260 -.240 -.352-.574*
Interested in people 497 290 .307 .362.568* .426* .190 .219 311 .552*

Easy to control -.063-.146 -.125 -.104 .174 -.075 -.159 -.153 -.080 .188
Submissive 197 _.074 .159 .073 .303 .177 .070 .109 .045 .305
Pushy, Assertive -.093.028 -.069 .014 -.261 -.085 .015 -.054 .046 -.266

Note. Bolded correlations are those that are predito be convergent. Other correlations
are predicted to be discriminant. The cut-off figngicance at p = .05 is £ .190; numbers
below this are considered discriminant. The cutfaffsignificance at p = .01 is + .250.
The cut-off for significance at p = .001 is £ .32@mbers at or above .320 are considered
convergent. The Bonferroni-corrected cut-off fagrsficance at p = .05 is + .400.
Correlations that are in line with predictions arglerlined. Correlations predicted to be
convergent that are equal to or greater than .820@ath bolded and underlined.
Correlations predicted to be discriminant thatesgeal to or less than .190 are

underlined. Correlations predicted to be convergfesitare equal to or greater than +

400 are marked with asterisks.
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Table 9.9. Responsiveness to Training convergehtatriminant validity correlations
Factor 4. Responsiveness to Training

Long form Short form

Factor Facet] Facet?2 Factor Facet1l Facet?2
Subtest 1: Collar Grab
Fearful -.065  -.168 061 -.045  -167 -104
Confident 096 .22¢ -.076 .082 240 -121
Aggressive -307  .29¢ -.207 -.309 -.274 -.235
Friendly 2136 .31« -.099 .161 .225 033
Subtest 2: Walk on leash with stranger/tester
Fearful -.054 -168  .082 -061 -165  .075
Confident 062 .16C -.061 .062 .168  -.076
Excitable ~-.090 .13¢ -.289 -.087 -.009 -.142
Calm .092 -.11Z .268 .117  .016 .184
Engaged, Alert _.039 .18C -121 021 129 -105
Easy to control -.018 .07¢ -.110 -.006 .057 -.074
Submissive .230 278 .099 232 224 .156
Pushy, Assertive -.213  -.201 -.146 -.207 -173 -.169
Subtest 3: Threatening approach
Fearful -121  -.171 -.024 -.086  -.152 .016
Confident 205 227 2111 179 222 067
Aggressive -.256  .227 -191 -.262 _-.186 -.250
Friendly .186  .35¢ -.057 .233 .292 _.084
Excitable ~-.094 .09¢ -.257 -.067 -.007 -.108
Calm 2120 -.04% .246 .117  .010 192
Playful -.042  .14c¢ -.223 .014 .087 -.070
Engaged, Alert _.039 .18C -121 021 129 -105
Interested in people _.185 .37¢ -.083 244 289 _.106
Subtest 4: Friendly approach
Fearful -.025  -.09¢ 054 007 -.084  .103
Confident .098  .162 -.007 .056 .156 -.074
Aggressive -.206  _.17¢ -.158 -.155 -.143 -.113
Friendly .265  .36¢ .059 .288 .305 _.165
Excitable 025  .30C -.269 ~030 210  -.178
Calm .047  -.22( .305 .038 -.147 227
Playful 174 347 -.070 .209 .252 _.086
Engaged, Alert _.065 .17¢  -070 .000 .02 -112
Interested in people _.155 .33¢ -.091 .173 .302 -.029
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Table 9.9. Continued

Factor 4. Responsiveness to Trainingdontinued)

Long form Short form

Factor Facetl Facet?2 Factor Facet1l Facet?2
Subtest 5: Affection/Petting from stranger
Fearful -.013 -.03¢ :016 -.003  -.048 047
Confident 074  .11:Z .007 .050 .102 -.024
Aggressive -.210 .24t -.092 -.178 -.233 -.054
Friendly .213 .37z -.030 .223 .299 _.059
Excitable ~-.010 .237 -.261 -.004 144 -164
Calm .033 -.247 .310 .017 -.149 .193
Aloof or Uninterested =129 -33¢ .131 -.120 -.242 .058
Playful .203 414 -.092 .252 .313 _.093
Engaged, Alert 144 21t .017 .112 .140 .039
Interested in people 141 344 -.120 .145 .261 -.035
Affectionate 137 .322 -.105 .135 .246 -.036
Subtest 6: Restraint
Fearful -.116  -.05¢ -.133 -.070 -.077 -.038
Confident 208  .14F 197 168 .163 114
Aggressive -.205  .24: -.089 -.183 -.239 -.056
Friendly .220 .362 -.007 221 .299 _.057
Affectionate 222 .40C -.044 212 .328 _.008
Calm .030 -.17¢ .230 -.002 -.088 .093
Excitable ~-.063 .14¢ -.257 -.032 .027  -.085
Subtest 7: Other dog (on leash)
Fearful -.183 -.17: -.126 -.114  -157  -.027
Confident 159 .16t .093 .106 .155 .014
Aggressive -.333 .30: -.239 -.244 -.269 -.129
Friendly .172 .297 -.020 .121 214 -.025
Excitable -.004 165  -177 =015  .069 -101
Calm -.010 -.22¢ .213 .001 -131 144
Aloof or Uninterested _-.023 -.22¢ .192 .002 -.137 .153
Playful 2165 .344 -.082 .154 224 023
Submissive 106 .24¢ -.080 .161 .254 001
Pushy, Assertive -.143 -.17¢ -.059 -.187 -.217  -.086
Subtest 8: Novel situation (room)
Fearful -.042 -.01c -.058 -.013 -.016 -.006
Confident .080 .07¢ .056 .076 .101 .022
Excitable -.227 .01¢ -.391 -.213 -.081 -.280
Calm .174 -.02¢ .318 189 .043 .279
Engaged, Alert -.099 -.03t -.128 -.135 -.033 -.198




Table 9.9. Continued

Factor 4. Responsiveness to Trainingdontinued)

Long form

Short form

Factor Facetl Facet?2

Factor

Facet1 Facet?2

Subtest 9: Novel objects

Fearful ~-.032 .02t -.078 -.010 011 -.030
Confident .027 -.04C .088 .006 -.006 .017
Excitable ~-.151  .02¢ -.281 -151 -.048 -.208
Calm 039  -.10¢ 75 050  -.047 -138
Engaged, Alert _-.037 .08: -.147 -.054 .092 -.194
Subtest 10: Doll test

Fearful -175 -.101 -.186 -124  -129 -.074
Confident 139  .09C .139 .100 .114 .050
Aggressive -.318 .22¢ -.294 -.258 -.209 -.219
Friendly 199 .23C .092 .194 186 132
Excitable ~-.096 .157 -.322 -.071 .053 -181
Calm .157 -.01Z 272 .152 .067 .190
Subtest 11: Prey drive

Aggressive -.253 _.02¢ -.393 -.239 _-.127 -.275
Excitable -219 03¢ -.324 -238 _-127 -.273
Calm .057 -.10¢ .202 087 .000 .149
Playful 2131 .30E -.099 174 .200 .082
Engaged _.002 .21¢ -.222 -.038 127 -.204
Subtest 12: Engagement in play with tester

Affectionate 178  .371 -.088 221 .347 _.004
Excitable -.006 .16t -.180 .005 .044 -.039
Calm .066 -.13Z .246 .079 -.039 178
Aloof or Uninterested =128 -.31¢ .114 -.103 -.241 .084
Playful .061 252 -.160 .084 2101 034
Engaged, Alert ~.083 .19¢ -.060 .013 .090 -.074
Interested in people 177 .36C -.078 .173 .245 .032
Subtest 13: Tug-o-war, Toy release

Easy to train J410*% 402 .266 .405* .346 322
Easy to control .383 .35¢€ .269 A07* .319 ~355
Submissive 2325 .304 .226 349 .260 .318
Pushy, Assertive -.413*  -31f -.361 -.401* -.284  -384
Subtest 14: Train new task

Engaged _-.005 .02t  -.038 -.054  .003  -.096
Interested in people .208 .30z .032 191 .206 _.106
Easy to train .339 .37¢ 176 341 .303 .259
Obedient 491* . 450¢ .351 .521*  .429* 432
Subtest 15: Basic commands

Obedient .501* 9t  .421* .506* 83  .456*



Table 9.9. Continued
Factor 4. Responsiveness to Trainingdontinued)
Long form Short form
Factor Facet] Facet?2 Factor Facet1l Facet?

Subtest 16: Other dog (off leash)

Fearful -.146  -.13C -.108 -.082 -.134 .004
Confident 165 .151 .118 2130 192 016
Aggressive -.322  .25:% -.274 -.210 -.182 -.166
Friendly 162 .26¢ -.008 .145 .195 036
Excitable 006 .251 -.249 040 127 -.069
Calm .084 -.14¢ .289 .053 -.022 116
Aloof or Uninterested =134 -27¢ .060 -.116 -.194 .012
Playful 154 31z -.066 .149 .180 .061
Submissive 182  .227 .069 213 .189 .161
Pushy, Assertive -.203 .20Z -.129 -.242 -.185 -.215

Subtest 17: Activity in free play

Active 029 167  -125 004  .036 -.032
Excitable ~-.004 .19C -.202 ~.009 .065 -.055
Calm .031 -.15¢ .215 .043 -.028 .106
Aloof -.061 -.251 .158 -.040 -.153 .097
Playful 127 .382 -.185 174 .280  -.005
Engaged, Alert 130 .25¢ -.049 .035 132 -.084
Subtest 18: Reunion with owner

Excitable 033 .237 -.190 .028 .104  -.064
Calm .005 -.18: .197 .006 -.070 .088
Aloof or Uninterested _-.002 -.21¢ 221 .055 -.103 .207
Interested in people _.089 .24Z -.102 .098 159  -.005
Easy to control .283 .16¢ .297 .280 .203 .261
Submissive .219 .267 .088 212 .219 .126
Pushy, Assertive -165  -.15¢ -.113 -159 -.155 -.105

Note. Bolded correlations are those that are predito be convergent. Other correlations
are predicted to be discriminant. The cut-off figngicance at p = .05 is + .190; numbers
below this are considered discriminant. The cutfaffsignificance at p = .01 is + .250.
The cut-off for significance at p = .001 is £ .32@mbers at or above .320 are considered
convergent. The Bonferroni-corrected cut-off farsficance at p = .05 is + .400.
Correlations that are in line with predictions arglerlined. Correlations predicted to be
convergent that are equal to or greater than .820@th bolded and underlined.
Correlations predicted to be discriminant thatesgaal to or less than .190 are

underlined. Correlations predicted to be convergfesit are equal to or greater than +

400 are marked with asterisks.
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Table 9.10. Aggression towards animals convergedtdgscriminant validity
correlations
Factor 5: Aggression towards Animals

Long Form Short Form

Factor Facet1l Facet: Facet3 Factor Facet1 Facet2 Facet:
Subtest 1: Collar Grab
Fearful .031 .187 097 -.223 _.075 .203 .128  -.17€
Confident =057 -233  -.05¢ .169 -.083 -.247  -.068 438
Aggressive 344 452 .17¢ .041 .327 .381 185  .07¢
Friendly -304 -.536 .06 -.142 -.357 -.540 _.012 -211
Subtest 2: Walk on leash with stranger/tester
Fearful =02¢€ 154 -01C  -181 :013 202 -.002  -.147
Confident .087 -.110 027 .243 .084 -.142 034 .23¢
Excitable .06t -.396 .501 -.052 -.023  -.467 .459 214¢
Calm ~-08€ .348 -.48i 044 -.033 .395 -.443 .087
Engaged, Alert .02t -.202 .28( -.072 -.044  -.233 217 122
Easy to control (058 -.158 3¢ -105 (025 -182 :139 058
Submissive 34¢€ -.406 14¢ -.435 -.377 -359 _.097 -.49t
Pushy, Assertive 437 .387  -.061 527 421 330 _-.031 .52¢
Subtest 3: Threatening approach
Fearful =00€ .169 .061 -.235 091 .215 .090 -.11¢
Confident 08¢ -196  -.141 .180 -160 -.213  -.170 .07¢
Aggressive 311 .382 A2¢ .091 352 312 210 .151
Friendly =16¢ -.415 .07¢ -.016 -.267 -.437 _.022 -.14:
Excitable .044 -.361 .38( .005 .000 -.379 .360 07(
Calm =00¢ .340 -.38¢ .085 .028 379 -.366 .12¢
Playful -034 -.311 .18¢€ .024 -130 -.391 .164  -.084
Engaged, Alert .02t -.202 .28( -.072 -.044  -.233 217 122
Interested in people 1oz -.489 .18¢ -.114 -.251 -.497 _.097 -.144
Subtest 4: Friendly approach
Fearful L1179 274 -.06€ .036 122 229  -.021 .054
Confident :03¢ -.215 .041 .083 -.070  -.217 007 .047
Aggressive .35E 427 .08¢ A77 .322 .295 130 .19¢
Friendly =331 -.512 .02 -.173 -.328 -456  _-.005 -.20¢
Excitable =015 -.418 .311 .026 -.075 -.433 246 _04cC
Calm .01€ .363 -.262 -.023 .050 .364 -.208 .011
Playful =131 -.394 131 -.022 -.201 -.426 _.087 -.10¢
Engaged, Alert .042 -.247 31¢ -.038 .038 -.238 290  _04¢
Interested in people 4t -.436 232 -.118 -.157 -.420 2161 -.10¢
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Table 9.10. Continued

Factor 5: Aggression towards Animals Continued)

Long Form Short Form

Factor Facet1l Facet: Facet3 Factor Facet1l Facet2 Facet:
Subtest 5: Affection/Petting from stranger
Fearful 137 212 -.06C 124 1123 A75 -.031 A1z
Confident ~-10€  -.266 072 -.029 -121  -.245 .052  -.07C
Aggressive .32¢ 423 -.02C .240 .292 325 _.024 .23t
Friendly =38z  -.612 .16¢ -.331 -.408 -593 _.111 -.36¢
Excitable =09t -.403 .33¢€ -.168 -150 -.463 .281 219C
Calm .05% 375 -.337 115 .104 .457 -.319 .151
Aloof or Uninterested 247 409 -.091 .180 279 .394 -.008 .18¢
Playful =104  -.424 A7 .007 -.178  -.456 134  -.081%
Engaged, Alert 44t -343 A7 -.149 -173 -331 .144  -19¢
Interested in people .287 -.584 .23¢ -.256 -.332 -548 _.156 -.31t
Affectionate 328 -.547 163 -.278 -.383 -527 _.074 -337
Subtest 6: Restraint
Fearful A12 .182 .12¢ -.100 .157 .181 147 -.02t
Confident 167 -.200  -.17€ .064 -.199 -.192 -.201  .01€
Aggressive 343 .397 .10< .162 377 .360 179 .19C
Friendly -35z  -.562 .07¢ -.224 -.443 -578 _-.019 -.30¢
Affectionate =312 -.532 .10C -.200 -.414 -552 _.000 -.297
Calm .02Z 309 -.37¢ .166 .044 .342 -.337 16(
Excitable s06€  -.351 .327 -.153 -.080 -.354 278 15
Subtest 7: Other dog (on leash)
Fearful .072 .167 Ry -.180 .090 168 .181 =177
Confident 022 -.154  -.07¢ .183 -.056 -.163  -.107 154
Aggressive 494 505* .161 283 A492*  .426* .198 327
Friendly -.31C -.540* .11¢ -.209 -.374 -.508* 050  -31C
Excitable =10  -.410 .25¢ -.090 -120 -.381 .202 1€
Calm .09¢ 453 -.31C .099 .128 455 -.281 .15¢
Aloof or Uninterested 204 .496* -.191 .130 .279 514 -.112 197
Playful -157 -.488* 182 -.039 -217  -.544* 151 -.101
Submissive -.31z -.313 A28 -.433% -.354 -.336 .079 -452
Pushy, Assertive LA34 .303 .02¢ 503* .442* 309 .039 508
Subtest 8: Novel situation (room)
Fearful 045 169  -.01€ -.060 .041 133  -.005 -.03Z
Confident 028 -.141  -.00%f .092 -.032 -100 -.026 .05E
Excitable .08¢  -.291 A2 -.025 .085  -.285 394 03¢
Calm -071 268  -.34C -.012 -.073 .263 -.332 .007
Engaged, Alert .00f  -086  .12:  -.043 .045  -081  .129  .011
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Table 9.10. Continued

Factor 5: Aggression towards Animals Continued)

Long Form Short Form

Factor Facet1l Facet: Facet3 Factor Facet1l Facet2 Facet:
Subtest 9: Novel objects
Fearful .01: 158  -.01% -.110 .009 117 -.014  -.067
Confident -00€ -.112  -.03¢ 136 -.010 -.062 -.039 .07¢
Excitable .04¢  -313 A4 -.103 .017  -326 .400 213(
Calm =07¢ 275  -.42% 072 -.061 272 -.386 .07¢
Engaged, Alert .027 -.136 .24: -.086 .021 -.118 .183 -.063
Subtest 10: Doll test
Fearful .121 174 A75 -.126 .091 125 .153 -.10¢t
Confident :14¢ -.174 -.201 .100 -.138 -.146 -.185 .07¢
Aggressive .341 417 152 .088 .315 .338 173 102
Friendly -22C  -293  -.07¢€ -.057 -.307 -296 _-.139 -.162
Excitable <004  -.328 .371 -.106 -.080 -.361 294 164
Calm -017 221 -.26¢ .060 .027 .242 -.234 .101
Subtest 11: Prey drive
Aggressive A15 111 588 .039 A11* 049 . 571* .08¢
Excitable 108 -.205 .39( -.034 .065 -235 352  _06¢
Calm =042 250  -.33¢ .055 -.052 .239 -.324 .057
Playful -08z  -.319 A5 .015 -.216 -.422 _.061 -.10€
Engaged .00  -294 .29C -.036 -.004  -.289 .266 052
Subtest 12: Engagement in play with tester
Affectionate 31 -.448  -.00¢ -.170 -.405 -474 -.104  -.22¢
Excitable <084  -.413 .37¢ -.182 -.144  -.446 .325 242
Calm .06t 362 -.31¢ 139 .076 .357 =271 2138
Aloof or Uninterested .19¢ 413 -.167 .161 224 .400 -.083 .162
Playful -08¢ -.428 227 -.015 -.149  -.437 179 -.09¢
Engaged, Alert 428 -387 .15¢€ -.045 -117  -.374 143  -.05¢
Interested in people .21t -.483 .23¢ -.216 -.244 -472 .166  -.23C
Subtest 13: Tug-o-war, Toy release
Easy to train 314  -327  -.07: -.206 -.370 -280 _-.157 -.26¢
Easy to control 24C -263  -.027 =177 -.315 -238 _-.116 -.24¢
Submissive 397  -.408 .03t -.407 -.379 -335 _-.026 -.38t
Pushy, Assertive 492 .455 .03C 470 479 378 _.075 477
Subtest 14: Train new task
Engaged _A87 -.220 .01¢ -.168 -.140 -.167 -.012 -.104
Interested in people .27C -.403 .107 -.249 -.293 -.369 .020 -.24¢
Easy to train 31¢€ -.380 .03¢ -.279 -.356 -.342 _-.045 -31¢
Obedient 321 -374  -.067 -.195 -.361 -352 _-131 -221
Subtest 15: Basic commands
Obedient 386 -344 -.151 -.242 -.406 -.294 -205 .272
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Table 9.10. Continued
Factor 5: Aggression towards Animals Continued)
Long Form Short Form
Factor Facetl Facet: Facet3 Factor Facetl Facet?2 Facet:

Subtest 16: Other dog (off leash)

Fearful [018 :119 09C  -179 :025 094 (118 -.16¢
Confident .01¢  -058 -.121 221 .019 -042 -139 .22t
Aggressive 434 .461% 162 211 A22% .383 221 .20¢
Friendly -191  -346  -.08¢ .060 -292  -374 -152  -.05]
Excitable .01¢ -.461 A41¢ .007 -.022 -.465 .388  _06¢
Calm =004 413 -.37z .013 .035 432 -.342 .07c
Aloof or Uninterested .14¢ .353 -.072 .032 221 .388  -.029 .10¢
Playful -151 -.448 .15C -.030 -.222 -.483 116 -.12¢
Submissive -.434  -.369 .057 -.534* -.454* -.323 .012 -573
Pushy, Assertive 534 415 -.011 .629* .536* .364 .025 .648
Subtest 17: Activity in free play

Active -.082 -.422 .37¢ -.173 -.095 -414 .336 -192
Excitable =092 -.470 407 =177 -.106  -.448 .355 202
Calm .02t 433 -.47¢ 161 .037 430 -.436 .18C
Aloof .29¢ 519 -.11: .198 .353 508 _-.044 .26t
Playful =097 -.416 .20¢ -.016 -190 -.492 .160 -.10¢
Engaged, Alert -49C -.404 .17¢ -.167 -.173 -.345 .107  -.14:2
Subtest 18: Reunion with owner

Excitable 216C -.513 .28€ -.134 -.201 -.493 .225 .49¢
Calm .15C 445 -.27¢ .170 .182 428 -.231 .22t
Aloof or Uninterested .35¢€ .553 =172 341 .355 501 _-.090 .32¢
Interested in people .29( -.482 .19¢ -.309 -.290 -399 115 -.321
Easy to control 374 -.127 -.171 -.400 -387 _-.089 -.221 -394
Submissive 344 -.334 .07t -.419 -.338 -317 _.030 -.387
Pushy, Assertive 347 .210 .00Z .456 .310 169  .030 .39

Note. Bolded correlations are those that are predito be convergent. Other correlations
are predicted to be discriminant. The cut-off figngicance at p = .05 is + .190; numbers
below this are considered discriminant. The cutfaffsignificance at p = .01 is + .250.
The cut-off for significance at p = .001 is £ .32@mbers at or above .320 are considered
convergent. The Bonferroni-corrected cut-off farsficance at p = .05 is + .400.
Correlations that are in line with predictions arglerlined. Correlations predicted to be
convergent that are equal to or greater than .820@th bolded and underlined.
Correlations predicted to be discriminant thatesgaal to or less than .190 are

underlined. Correlations predicted to be convergfesit are equal to or greater than +

400 are marked with asterisks.
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The mean magnitude of the convergent and discantirvalidity correlations
associated with each factor and each facet, fdr thet long and the short forms of the
DPQ, are presented in Table 9.11. The columnsatelithe long form’s and short form’s
convergent and discriminant validity. The rows kmeeled by factors, with each factor
being followed by its facets. For consistency witle immediately previous tables, the
convergent validity correlations (under the coluheading “Convergent”) are presented
in bold, and the discriminant validity correlation@nder the column heading
“Discriminant”) are not bolded. The correlationsithvere predicted to be convergent and
that were indeed high»(.320, or significant at g .001) are underlined. The correlations
that were predicted to be discriminant and were@dadlow € .320, or significant at p
.001) are also underlined.

It should be noted that these means indicatetteagth of the average strength of
the convergent and discriminant relationships, tioir directionality; they were
calculated using the absolute value of the coimrlatpresented in Tables 9.6 through
9.10 so that positive and negative correlationsldvaot cancel out.

It is apparent from examination of Table 9.11 thla¢ convergent validity
correlations were, for the most part, as predicidat is, most of the correlations that fall
under the “Convergent” headings and are boldedals@ underlined. For the long form
and the short form, this is true of all but the et Engagement (Facet 3 of
Activity/Excitability) and Controllability (Facet 2of Responsiveness to Training)
correlations.
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Table 9.11. Mean factor- and facet-level predictiaidity correlations

Factor Long form Short form
Facet Convergent  Discriminant Convergent Discriminant
Factor 1 — Fearfulness .528* .168 .522* .165
Facet 1 — Fear of People .490* 170 439% .161
Facet 2 — Nonsocial Fear .438* .235 .459* .226
Facet 3 — Fear of Dogs .454* A75 LA429% .163
Facet 4 — Fear of Handling .469*% .189 A421* .184
Factor 2 — Aggression towards People .539* .272 .510* .257
Facet 1 — General Aggression .528* .256 .469* .256
Facet 2 — Situational Aggression .513* .272 .469* .231
Factor 3 — Activity/Excitability .524* 197 .481* .195
Facet 1 — Excitability .562* .203 A78* .163
Facet 2 — Playfulness .401* .268 .380 .257
Facet 3 — Active Engagement .307 .297 .239 .261
Facet 4 — Companionability .528* 411 .508* .398
Factor 4 — Responsiveness to Training .335 .120 .340 .113
Facet 1 — Trainability .396 .204 .357 .153
Facet 2 — Controllability 221 .150 .252 .106
Factor 5 — Aggression towards Animals .362 .195 .392 .221
Facet 1 — Aggression towards Dogs .A475*% .380 .461* 371
Facet 2 — Prey Drive .588* .189 571* .167
Facet 3 — Dominance over Other Dogs .443* A71 479* .192
MEAN across Factors 462* 191 :452* 191

Note. Mean correlations are computed using Fishretdsz transformation and the
absolute values of the correlations. Bolded cotiaia are those that are predicted to be
convergent. Other correlations are predicted tdiberiminant. The item-level cut-offs
for significance are used. Significance at p =is€05.190; numbers below this are
considered discriminant. The cut-off for significenat p = .01 is + .250. The cut-off for
significance at p =.001 is £ .320; numbers atbmve .320 are considered convergent.
The Bonferroni-corrected cut-off for significandepe= .05 is + .400. Correlations that
are in line with predictions are underlined. Caatiens predicted to be convergent that
are equal to or greater than .320 are both bolddduaderlined. Correlations predicted to
be discriminant that are equal to or less than a&8Qnderlined. Correlations predicted
to be convergent that are equal to or greaterthd00 are marked with asterisks.

The discriminant validity correlations are not@msistent with predictions. Of
the factor-level correlations, only the mean disénant validity correlations associated

with Fearfulness and Responsiveness to Training \Wess than .190 (for both the long
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and the short forms). Facet-level correlationsmabeed. For both the long and the short
form, Companionability (Facet 4 of Activity/Excitdiby) and Aggression towards Dogs

(Facet 1 of Aggression towards Animals) are assediwith correlations greater than the
+.320 cut-off, such that these correlations aresimared “high”.

Evaluation of the predictive validity of the DP@lative to other instruments and
dog personality assessments is limited by the taat predictive validity, particularly
discriminant validity, has not been extensivelyaed in the dog personality assessment
literature (see Chapter 2). In the human literattmeexample, trait-behavior correlations
are commonly cited as rarely exceeding .30 (e.gsli@g and Vazire, 2002; Mischel,
1968), which has been defended as a stronger affecthan it may appear (e.g., Funder
& Ozer, 1983). However, as illustrated in the feanwergent validity correlations
presented in the existing dog literature (see Tabbein Chapter 2) and in the current
study of the DPQ’s convergent validity correlatiptrait-behavior correlations of > .30
are not entirely uncommon in dog personality redeafrait-behavior correlations
presented in Table 2.5 indicate that previous stutliave found convergent correlations
ranging fromr < .001 (associated with “attention/distraction” in & & Greenberg,
1997; “affability” in Wilsson & Sundgren, 1998) to > .99 (associated with
“fear/submission” in Weiss & Greenberg, 1997). Meaonvergent validity (non-
weighted) across all traits examined and reponedable 2.5 was .54, slightly higher
than the mean convergent validity correlations @ssed with the DPQ, presented in
Table 9.11.

SUMMARY OF FINDINGS
Results from Study 6 showed support for convergatitity. Many correlations

between DPQ factors or facets and behaviors saiuedg the Test Battery that were
predicted to be high were high, whether evaluatadnst the p = .001 cut-off of £.320 or
the more conservative, Bonferroni-corrected cut-offf+.400. The mean convergent
validity correlation for the DPQ long-form, at tfector level, was .462, and for the short

form was .452.
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Results from Study 6 showed less support for digoant validity. Correlations
predicted to be discriminant, or low, ranged fra®d1 to levels above the cut-off for
convergence (e.g., .523). On average, howevemd#an discriminant validity correlation
across all five factors of the long form and of #fert form were .191, just missing the
.190 cut-off for being categorized as discriminafhe mean discriminant validity

correlations are also noticeably lower than thenrevergent validity correlations.
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CHAPTER 10

General Discussion

The overarching goal of the research recordedisndissertation was to develop a
dog personality assessment tool that could meevexrsg set of ten evaluative criteria
(described in Chapter 3) pertaining to reliabilitglidity, sensitivity, order effects, the
availability of psychometric properties to potehtigers, comprehensiveness and detalil,
wide applicability, ease of use, efficiency, andnangeability or logistics. Evaluation of
dog personality assessment methods against theevaluative criteria guided the
selection of a “Rating of Individual Dogs” approaadr a questionnaire designed for
rating the personality of dogs individually.

Review of the existing dog personality literatused Chapter 2) drew attention to
number of specific issues, including an overly aarfocus on specific breeds and lack
of attention to discriminant validity in the exisg literature. These trends helped guide
the development of the DPQ.

The six studies that compose the development aath&ion of the DPQ were
designed to meet specific sub-goals necessaryhie\aeg the overarching research goal.
The studies, their individual goals, and their hssare summarized below.

StuDY 1: PILOT TESTING THE INITIAL ITEM PooL
In Chapter 4, | described Study 1, the goal of Whi@s to begin the development

of the DPQ in a way that would make it highly coetmensive and easily understood.
The items in the initial item pool were drawn franvariety of sources. Item sources
included the dog personality and temperament rekdaerature, assessment tools used
in applied settings (e.g., shelters), and nomimatiby dog experts. An initial pool of
1,284 descriptors was generated. Items were eltedn&redundant or if they did not fit
the ten criteria (e.g., were applicable to veryroarcontexts or only certain types of
dogs, like guide dogs). By the end of this procas860-item online questionnaire was
developed. That questionnaire was administered pdoa sample of participants (N =
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152) who gave feedback about how easily undersamadhow generally applicable the

items were. The items were modified based on thigcpgeants’ feedback.

STUDY 2: FACTOR STRUCTURE | DENTIFICATION
In Chapter 5, | described Study 2, which used EP&A, varimax rotation) to

determine the number of factors underlying the bigiia and descriptors in the 360-item

guestionnaire. Scrutiny of the results of EFA o tesponses from 3,737 participants to
the 360-item online questionnaire indicated the-fiactor solution was the best fit. The
fit was then confirmed using a split-sample metiodvhich one half of the data was

reanalyzed using EFA and the derived model was tihe second half of the data.

| used the EFA and other criteria to guide furthem elimination in creating a
shorter, more manageable questionnaire that sttovesimultaneously maximize
manageability, ease of use, and the instrumenyshasnetric properties (e.g., internal
consistency, validity). This new questionnaire eomt¢d 102 items, representing 15 facets
within the five personality factors.

The repeatability of the five-factor model was aghirther supported using a
split-sample procedure in which | divided the pap@nt set into two randomly selected
halves, repeated the EFA procedure on one halieofiata (N = 1,868), then performed
CFA to fit the model to the second half of the d&ta= 1,869).

STuDY 3: FACTOR STRUCTURE CONFIRMATION
In Study 3 (described in Chapter 6), the goal wasdnfirm the five-factor

structure model (found in Study 2) using the nev2-k®m questionnaire and a new
online sample of participants. | used SEM to penf@FA on data collected from 2,556
new participants’ ratings of their dogs on the @21 questionnaire. Analyses confirmed
that the best fit was associated with a five-faateodel that included correlations
between factors 1 and 2 (Fearfulness and Aggressivards People) and between
factors 2 and 5 (Aggression towards People and ésgion towards Animals).

As in Study 2, the repeatability of the five-factoiodel was confirmed using a
split-sample procedure in which | divided the pap@nt set into two randomly selected
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halves, repeated the EFA procedure on one halfeofiaita (N = 1,278), then repeated the
CFA procedure on the second half of the data (N2Z8).

In addition to the CFA results, examination of ff®chometric properties (e.g.,
content validity, construct validity, including drgminant and convergent validity;
internal consistency) guided the creation of the tiwal forms of the DPQ: the long form
with five items per facet (or 75 items in total)dathe short form with three items per

facet (or 45 items in total).

STUDY 4: INTER-RATER RELIABILITY
The specific goal of Study 4, described in Chafitewas to assess the DPQ’s

inter-rater reliability—the degree to which theimgs (by item, facet, or factor) that
different observers ascribed to a target were taig@. Ninety-nine pairs of participants
in which both people were familiar with the samegdated the dog using the DPQ
online. Inter-rater reliability at the item, facafd factor levels of both the long form and
the short form indicated that inter-rater relialilion the DPQ was comparable to
previous inter-observer reliability levels foundthre dog personality literature (reviewed
in Chapter 2). The item-level mean for the longrfovas .555, and for the short form
was .547. However, the item-level inter-rater fglity of the DPQ was highly variable,

ranging from .240 to .839. The facet-level inteerareliability ICCs ranged from .459

(Companionability on the short form) to .872 (Pldgkess on the long form), and the
factor-level ICCs inter-rater reliability ICCs raam) from .659 (Aggression towards
People on the long form) to .786 (Activity/Excithtyi on the long form).

STUDY 5: TEST-RETEST RELIABILITY
In Study 5, described in Chapter 8, | addressed-rédsst reliability by

administering the online questionnaire twice, wapproximately four to six weeks

between administrations, to 100 participants wheddhe same dog both times. | then

examined how well the paired ratings correlatedefach item, facet, and factor of both

the long and short DPQ forms. The DPQ was fountawe test-retest reliability rates

generally comparable to those found in human pailggmating studies. Mean item-level
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test-retest reliability levels were .750 for thedoform and .753 for the short form, or
slightly higher than the averages reported in fnevi dog personality studies (see
Chapter 2). Again, the reliability levels were ‘anle, with item-level test-retest
reliability ranging from .325 to .923. Facet-levest-retest reliability levels ranged from
.735 to .923 on the long form, and from .750 t®%.88 the short form. Factor-level test-
retest reliability levels ranged from .878 to .989the long form, and from .872 to .929

on the short form.

STUDY 6: PREDICTIVE VALIDITY
The goal of Study 6, described in Chapter 9, waxlttress how well participants’

ratings of their dogs on the DPQ predicted the dogkavior on a Test Battery designed
to elicit behaviors relevant to the factors andefamf the DPQ. Behaviors assessed on
the Test Battery were predicted to be related tonoelated to specific factors and facets
measured on the DPQ); these predictions servecedsasis for evaluating the convergent
and discriminant validity of the DPQ. The mean cngent validity correlations on the
DPQ were, at the item, facet, and factor level, kadly higher than the discriminant
validity correlations. Across all of the factoregtmean convergent validity correlation
for the long form was .462, and for the short fonas .452. The mean discriminant

validity correlation across all factors was .194 foth forms.

EVALUATION AGAINST TEN CRITERIA
The development of the DPQ, from the choice of methogy (Rating of

Individual Dogs) to the final development of a shand long form, to their validation,
was guided by ten criteria. These criteria wereettgped to help ensure my research
goals could be met by the selected assessment dhethd that the final DPQ would be
able to meet the needs of a wide variety of grageking to assess personality in dogs.

Whether and how well the final DPQ met these téeria is reviewed below.
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Reliability

The first criterion against which the long and $himrms of the DPQ were
evaluated was reliability. Three aspects of relighivere addressed: internal consistency
(Study 3), inter-rater reliability (Study 4), arebt-retest reliability (Study 5).

Internal consistency is reliability across itemshivi a scale, or whether items that
are purported to measure a single construct yielasistent scores. Study 3 results
indicated that the internal consistency levels assed with the scales on both forms
were comparable or slightly higher than those foumdther studies of dog personality
(reviewed in Chapter 2).

Both forms of the DPQ were also shown to have debdp inter-rater and test-
retest reliability at the item, facet, and factevdls. Each of these types of reliability is
discussed in more detail above, in the summarytoflys4 (inter-rater reliability) and
Study 5 (test-retest reliability).

Based on these studies, the DPQ was found to ¢omisisternally consistent

scales and to be a reliable test of dog persoraityss raters and across time.

Validit

){I'he second criterion against which the DPQ wasuatat was validity. Three
aspects of validity were addressed: content vali@itiring item development, Study 1,
Study 2, Study 3); construct validity (Study 2, &t8), and predictive validity (Study 6).

Content validity is the extent to which the setitgims or subtests within an
assessment tool represents all facets of the camdteing measured. The DPQ’s content
validity was addressed at multiple stages of itgettgment. First, a large number of
diverse behavioral descriptions were culled fromltterature. Second, expert judges and
dog owner participants reviewed the items pilotethe initial assessment tool. Third, all
stages of DPQ item pool revision were completeth witntent validity as a criterion. The
final long and short forms consist of items repntisg five factors, and 15 facets, of dog
personality.

Construct validity is the extent to which the iteros subtests within an

assessment tool measure the broad constructgerggnality trait) they were intended to
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measure. The DPQ’s construct validity was examingidg factor analyses in Study 2
and Study 3 to evaluate the factors underlyingiisument’s items, and by examining
convergent and discriminant correlations associatgith the questionnaire’s items,
facets, and factors. Items were also eliminatethfpweliminary versions of the DPQ if
they did not appear to be univocal, or to cleanlyd on a single factor (i.e., in Study 3,
Appendices E and F). Ultimately, the convergent distriminant validity associated
with the DPQ indicated that the DPQ factors wetatige unique and their items loaded
univocally, with only a few exceptions. As preditt@nd as confirmed by the CFA model
fit described in Study 3, the factors Aggressionands People and Aggression towards
Animals were correlated, as were Fearfulness argtesgion towards People.

Predictive validity is extent to which the result$ an assessment tool are
consistent with results from another. The DPQ’sdutéve validity was evaluated in
Study 6, in terms of both convergent and discriminzalidity. As discussed in the
summary of Study 6, evidence indicated that the DR predictive validity, though a
clearer case can be made for convergent than misemt validity based on the predicted
correlations tested in this study.

Based on these studies, the DPQ was been found toJalid measure of dog
personality. It addresses as many facets of dogppality as are applicable to a general
population, has an underlying structure in whigms load univocally on factors unless
theoretically supported relationships indicate oilige, and it has been shown to predict

real-life dog behavior.

Sensitivity

The third criterion, sensitivity, guided the devmioent of the DPQ. A tool is
sensitive if it is able to differentiate not onlynang dogs whose personalities and
behaviors are very different from one another, dsb among dogs whose personalities
or behaviors differ relatively minimally, but stitheaningfully. That is, the tool should be
able to distinguish between dogs who are pervasioelgenerally aggressive and dogs

who are aggressive in only a few specific situatjand between dogs who are a little bit
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fearful and dogs who are extremely fearful. Twocsjpeaspects of the DPQ that permit

it to be a sensitive tool are its assessment ¢éraint facets of personality (e.g., General
Aggression and Situational Aggression on the Aggoestowards People factor) and its
use of a Likert scale for rating so that the dedecewhich a descriptor is fitting can be

incorporated into the scoring process.

Minimal order effects
The fourth criterion, minimal order effects, alsoided the DPQ’s development.

This criterion emphasizes the importance of adiigsthe effect of each item on
subsequent items. The impact of order effects enfdbtor structure derived in Study 2
and confirmed in Study 3, and on the selectionteis retain in the final DPQ, was
minimized by presenting items in Studies 1-3 ind@mized order such that items were
unlikely to appear in the same order for any twdipi@ants. | also sought to minimize
order effects in the final long and short form loé DPQ by presenting the items so that
items on the same facets and factors are not gdotgmether. However, order effects

present in the final 75-item and 45-item instrursdrdve not been evaluated.

Availability of psychometric propertiesto the public
The fifth criterion, availability of psychometricrgperties (e.g., reliability,

validity) to the public, is readily fulfilled by #h DPQ. The goal of this criterion is to
allow potential users of the tool to evaluate itleaiveness and suitability for their
purposes. To meet this criterion and educate patemsers of the DPQ, the pertinent

results of this dissertation will be made readihi&able.

Comprehensiveness and detail
The sixth criterion, comprehensiveness and dataiist be balanced with other

criteria (e.g., wide applicability, ease of useheTDPQ is comprehensive in that its final
forms includes items assessing all 15 facets afqretlity that were uncovered in Study 2
and is detailed in that these items address spexsfoects of behavior (e.g., aggression

when fearful, fear during grooming). However, eviea longer 75-item form is far from
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including every aspect of dog behavior. The DPQifsees some comprehensiveness and
detail for wide applicability. The items included the DPQ are intended to apply to any
population of domestic dogs, so behaviors spetdispecialized groups (e.g., guide
dogs) are excluded. The DPQ is likely still usafubredicting success in guide dog or
other work, but as a general personality assessnmamtan assessment of specific
behavior. Furthermore, the 45-item form is necdlyskss comprehensive and detailed
than the 75-item form. The shorter questionnaicgifsees comprehensiveness and detail

in favor of brevity, manageability, and ease of.use

Wide applicability
The seventh criterion against which the DPQ wasluat@d was wide

applicability, or whether it is useable across rmgeaof dogs and contexts. The general
applicability of items included in the DPQ was asided in Study 1 and Study 2. Items
that more than 20% of the participants in Studydidated were not applicable to their
dogs (i.e., described situations that were too caréheir dog had never experienced)

were removed.

Ease of use
The eighth criterion against which the DPQ was @at@d was ease of use. So

that the DPQ can be generally useful, it shoulceégy to administer, to score, and to
apply the results without much expertise or trajnirOne aspect of making the
guestionnaire easy to administer is having iteras &ine easy to interpret. In Study 1, 25
items were reworded based on participants’ indicatithat those items were difficult to
interpret. In later studies, lay dog owners congulethe DPQ form with no further
instructions than are included on the form. ScotirgDPQ requires reverse coding some
items, then finding the mean of the items that loatb each facet or factor. The resulting
scores are readily interpretable with respect toftttor labels (e.g., final Fearfulness

scores will range from 1-5, with 5 being the maestrful).
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Efficiency
The ninth criterion that guided the DPQ’s developmeas efficiency. To be

efficient, the tool should require a minimum of &rto administer to collect a maximum
amount of information about the dog. The long farfrthe DPQ requires less than ten
minutes for a dog owner to complete, and, as dssmiabove, has relatively high content
validity, comprehensiveness, and detail in balasitle the criterion of wide applicability

and manageability.

Manageability
The final criterion that guided the developmenttted DPQ was manageability.

The goal was to design a test that could be adtemned with minimal monetary
resources, physical space, and time, and with éswadministrators. Generally, the DPQ
meets this criterion. It can be presented onlinasoa paper-and-pencil form, raters can
complete it with minimal guidance or with only tirestructions provided on the form,
and it takes approximately ten minutes to complleéelong form. However, use of the
DPQ is likely to be manageable for any group tbaible to access people familiar with

the dogs they aim to assess.

GENERAL EVALUATION OF THE DPQ

Strengths and major findings
The structured and systematic development of tR€) Dostered a number of

technical and psychometric strengths in the inseninitself, and also some advances in
basic and theoretical understanding of animal pexi#y.

One strength of the process used to develop ti@ BRhat it utilized a very large
sample that was, in many ways, diverse. Dogs imrduth the studies varied in age,
breed, and other demographic characteristics destrior each study. Excluding dogs
whose data were not ultimately used in creatingDR&) (e.g., dogs in the piloting of
Study 6, dogs whose ratings were eliminated dudata refinement), a total of 6,743
dogs were evaluated during the development of tAR@ D151 in Study 1; 3,737 in Study

2; 2,556 in Study 3; 99 in Study 4; 100 in Studwbd 100 in Study 6). This is a strength
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of the DPQ not only for reasons of statistical pgpweut also because the canine
populations that drove the selection of items aedvdtion of factors and facets were
likely to have been diverse in terms of personality

A second strength of the DPQ is that many of ggchometric properties have
been evaluated. This is an important strength, usscthe psychometric properties of dog
personality assessments are frequently not assessedl data about the tools’
psychometrics are not available to people who miggmt to use the tools. The DPQ’s
reliability and validity have both been assessdd. rkliability, including internal
consistency, inter-rater reliability, and test-stteeliability have all been evaluated in
independent tests. The DPQ’s predictive validitythbconvergent and discriminant (the
latter of which has typically been neglected), alz® been evaluated.

Results of the evaluation of the DPQ’s psychorogiroperties have a number of
substantive implications that go beyond the basidyuof the DPQ as a personality
assessment tool. First, the DPQ’s high reliabiihd convergent validity, and even the
less consistent discriminant validity findings, pag the notion that non-human animals
can be conceptualized in terms of personality, #rad people can assign meaningful
ratings to non-human animals’ personalities. Dogsehindividual personalities that
come through in the rating process, despite othgables that may impact how the dog
is rated. For example, it can be argued that eacdop who rates a dog affects his or her
own ratings of the dog, such that each person simgor her own personality and biases
into play when rating a dog (Kwan, Gosling, & JoBRA08). However, despite the effect
of the individual rater, inter-rater reliability fahe DPQ is high. Different people agree
when they rate a dog’s personality.

Furthermore, people’s ratings of dogs’ persoreditiand personality-driven
behaviors, or specific DPQ items, group to formeiptetable personality factors when
analyzed through factor analysis. The question remain whether the better DPQ factor
solution is the four- or the five-factor solutioas discussed below. But the issue of
whether there are four or five factors, whether ¥&ggion should be one coherent factor

or two factors separated by the target of the aggre behavior, is a relatively trivial one
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when compared to the question of whether dog patgprcan be understood in terms of
factors at all. Each scale in the final form of DleQ was found to be relatively cohesive.
Each of the five factors has high internal consisyeeven though each includes a variety
of items that represent different facets and différtypes of behavior. As discussed in
Gosling et al. (2003a), internal consistency ofesc@s necessary to supporting the notion
that personality traits exist in non-human animals.

The ultimate criterion in determining whether agomality assessment tool is
useful is whether it predicts behavior. The DPQwaub relatively high convergent
validity, particularly at the factor level, indicag) that factor scores did correlate to the
behaviors they were expected to predict. Discrimingalidity correlations were more
mixed, with some being unexpectedly high. Althowytidence for discriminant validity
was mixed, the overall predictive validity eviderttas an important implication: rating
of a non-human animal on a personality scale catkedd, predict that animal’'s real
world behavior. Dog personality ratings on the D&&correspond to behavior, further
supporting the claim that non-human animals can ukefully and meaningfully
characterized in terms of personality and, moreifipally, personality traits.

A second substantial finding that arose from teeetbpment of the DPQ pertains
to the number of factors or traits that best chieraae dog personality. As mentioned
above, the best model to fit the personality ratititat formed the basis for the DPQ is
somewhat ambiguous. There may be four factors, heret may be five factors.
Conceptually, however, the structure is the same either factor solution. Dog
personality can be characterized in terms of theofa of Fearfulness, Aggression
(towards People and Animals), Activity/Excitabilitand Responsiveness to Training.
These labels are all descriptive, and, in particabe Responsiveness to Training label is
one that reflects that way that humans and doggaot Responsiveness to Training
could also be described in terms of impulse conatiéntiveness, and learning from the
environment; reconceptualizing it in such terms hhignake the Responsiveness to
Training factor easier to relate to factors derivedhe study of other animals (e.g.,

humans’) personality structures.
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The four- or five-factor solution derived in thé’RQ’s development has noticeably
fewer factors than the number suggested by theewewf dog personality literature
presented in Chapter 2. In the review of dog pefstynliterature, dog behavior experts
categorized the personality and behavioral deseongtfrom previous studies under
various headings, resulting in seven dog persgndliait categories: Reactivity,
Fearfulness, Activity, Sociability, Responsivendss Training, Submissiveness, and
Aggression. It was suggested that Reactivity anarfEess might represent different
facets of a larger Fearfulness or Neuroticism facho the DPQ analyses, behaviors
related to Reactivity and Fearfulness in the lita@review did indeed combine to form
one broader factor, which | labeled Fearfulness A&tivity factor was also found in the
DPQ analyses, labeled here as Activity/Excitahilitiie DPQ Activity/Excitability factor
includes Companionability, some items of which (€'Bog seeks companionship from
people”) relate to the literature review’s Socidypifactor. Items related to the Sociability
factor (e.g., friendliness towards people, frieneéis towards other animals) also load on
the DPQ’s Aggression towards People and Aggresgiamards Animals items; in the
DPQ’s factor solution, aggression and friendliness opposite ends of a spectrum. The
Responsiveness to Training factor from the liteateview was also derived in the DPQ
analyses. Submissiveness, seen as a separate ligctioe experts who performed the
sorting task in Chapter 2, was not found to be passble factor in the DPQ analyses.
Items related to submissive behavior when greetregple (e.g., “Dog exhibits
submissive behavior [e.g., rolls over, avoids eyetact, yawns, licks lips] when greeting
unfamiliar people”) were found to load onto the falaess facet, items related to
dominance over the owner (e.g., “Dog is dominargraxwner”) were found to load onto
the Responsiveness to Training factor. Items réledesubmissive or dominant behavior
with other dogs (e.g., “Dog is assertive or puslighwther dogs [e.g., if in a home with
other dogs, when greeting]”) were found to loadoamtseparable facet of the Aggression
towards Animals factor in the DPQ'’s five-factor nehdThe Aggression trait category
from the literature review can be seen either single factor, as in the four-factor model
of the DPQ, or divided by the target of the aggvesd®ehavior to create Aggression
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towards People and Aggression towards Animals, lvinere shown to be moderately
correlated DPQ factors.

How do the DPQ’'s four conceptual factors (FeadaB) Aggression,
Activity/Excitability, and Responsiveness to Traig) relate to the personality factors
found in human and other non-human personalityare®® The four factors appear,
broadly, to confirm Gosling and John’s (1999) fimglithat dogs’ personalities can be
conceptualized in terms of traits paralleling samspect of the human five-factor model
traits. Neuroticism can be seen as parallel tdR®'’s Fearfulness factor. Agreeableness
can be seen as parallel to the DPQ’s Aggressiotorfgor factors, in the five-factor
model). Extraversion, a large component of whiclagsvity level in many non-human
animal studies, is parallel to the DPQ’s Activitytitability factor. In further support of
this parallel, the Activity/Excitability factor abds contains a facet labeled as
Companionability, which includes behaviors suchsasking company and interaction
with others. And, finally, Gosling and John (19989ggested that dogs’ personalities may
include a factor that can be conceptualized as mbgwtion of Openness and
Conscientiousness. They indicated that this facuded learning and obedience ability
(e.g., Coren, 1998) and also trainability (e.g.rtlaHart, 1985). The Responsiveness to
Training factor of the DPQ is very similar, and hmtigso be adequately characterized as
a blend of Openness and Conscientiousness. Gastihiglohn (1999) found Dominance
and Territoriality to be a separate factor, howgwdnereas the analyses for the DPQ
found dominance and related behaviors to be subdumé the Fearfulness,
Responsiveness to Training, and Aggression towawdisnals factors, as discussed
above.

Another interesting insight into the structure aihime personality, particularly
with respect to how dogs can be meaningfully charemed, came from owners’
feedback when they were rating their dogs. In Stidgwners were asked to indicate
when items were difficult to interpret or it wadfatult to apply an item to their dog. If
5% or more of the participants flagged an item iffscdlt to interpret or use, then the

item was presumed to be difficult to understandthig threshold, 25 of the 360 items in
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Study 1 were thought to be difficult for dog own&rsunderstand or use. Seven of these
25 items, or 28% of the items, were from a poolitems modeled after the human
Conscientiousness factor, drawn from the BFI (dgfin, 1990). Of all of the items in the
original pool of 1,284 items, these seven were dht/ ones modeled after human
Conscientiousness items, or, indeed, posited tesas€onscientiousness. Because the
items were thought to be difficult for dog owneosunderstand or use, an attempt was
made to revise them. However, the items proveckedlifficult to reword, in part because
providing example behaviors to illustrate them whallenging. For example, “Dog does
things efficiently” was reworded to “Dog achievesks (e.g., fetches objects) quickly
and easily.” However, the finding that it was ditflt for participants to interpret
traditional Conscientiousness-related items wittpeet to their dogs is consistent with
Gosling and John’s (1999) suggestion that Congoestess does not appear as a
separate personality dimension in species other llnanans, chimpanzees, and possibly
other closely related apes. If it does appear @tigs such as dogs, it may appear only in
conjunction with what might be described as the &ni®penness factor, as suggested by
Gosling and John (1999), and by the DPQ’s Respensss to Training factor.

Limitations and weaknesses
Although it can be argued that the DPQ meets thpnity of the 10 criteria that

guided its development and contributes to undedstgncanine personality in general, it
is not a perfect instrument. One issue is that sSDP@ items are weak in terms of inter-
rater and/or test-retest reliability. Further studthe aspects of dog personality assessed
by DPQ items with weak reliability might help resd@ers understand these aspects of
dog personality. Perhaps the items have low rdiiglmorrelations because they are not
clear to dog owners, or the items might use behlalascriptions that dog owners would
not typically use. A better understanding of thaspects of personality and how people
describe their dogs’ personalities might facilitéte development of items with higher
reliability.
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A second potential weakness of the DPQ relate#tstdive-factor structure.
Researchers might argue that a stronger case caratle for a four-factor structure in
which Aggression is collapsed (instead of divideg, it is in all of the five-factor
solutions). In terms of content, however, it isusigle whether this difference in structure
would significantly impact the DPQ. Furthermoreyisiion of aggression into Aggression
towards People and Aggression towards Animalst appears in the five-factor model,
is of practical use to people assessing dog pelisonehe simple division of Aggression
into items pertaining to people and items to ansmal a meaningful and useful one
because of how potential users of the DPQ (e.gpémple, shelter workers, dog trainers)
are likely to want to discuss canine aggression.a8bough dogs rated on the DPQ as
Aggressive towards People also tended to have lbetud as Aggressive towards
Animals (according to the discriminant validity oelations presented in Study 6),
maintaining two separate factors is of practicdityt

On a larger scale, the DPQ is limited in whatssesses. That is, the DPQ does
not purport to assess everything that might be extgto be related to individual
differences and personality. Personality and peggntraits were defined much as
Allport (1937) defined them when beginning to assesman personality using the
lexical approach—as predispositions to respond [rardicular way to a broad range of
situations. So, the DPQ was designed with the gbaieasuring personality-driven
behavioral differences, and over-arching personahtracteristics (e.g., anxiousness), in
dogs. This definition of personality excludes themains of physical appearance or
attractiveness, and also interaction effects, sashhow two individuals get along
together. Although physical appearance and atewtiss are relatively stable across
time and situation, and they may indirectly impaehavior, they themselves are not
psychological predispositions. The DPQ does notask cute a dog is, or whether his or
her ears are erect or pendulous, although thesaatbastics might affect whether or not,
for example, a person seeking to adopt a dog frashedter wishes to adopt the dog. A
dog’s appearance can probably be better commudicdi®ugh a photograph than

through a series of ratings or measurements, whatkd serve as a poor substitute.
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Similarly, the DPQ does not directly address issoiehow different individuals’
personalities and related behavioral patterns aoterThat is, a dog might respond
differently (e.g., more playfully) to people whoeahemselves energetic and playful, and
a dog may be better behaved and more under contitiol people who communicate
clearly with the dog. The DPQ attempts to assas®@ general trait of the dog, not his
or her response to particular traits in others. sThihe DPQ can provide general
personality information about an individual dogt does not purport to capture all of the
nuances of the dog as an individual and a sociatan

Another weakness related to the development of DR€) is the dog owner
demographic used in its development. That is, thgnty of the dog owners who took
part in the DPQ’s developmental phase, or Studi@s and 3, were Caucasian women. A
total of 5,572 women were included in Studies 1a2d 3, composing 86.5% of the
participants across those three studies. The aweagg in the studies was just over 43
years of age (Study 1 mean age = 44 with a stardianation of 12; Study 2 mean age =
43 with a standard deviation of 12; Study 3 meam ag3 with a standard deviation of
12.6). Although the average age for all three samplas approximately the same, it
should be noted that the standard deviation is tab®years for each study, and that the
range across all three studies was 18 to 84 ydéargeo Because the demographic of the
dog owners who took part in the developmental staje¢he DPQ is so uniform in terms
of sex, age, and race, the question of how or vendtie DPQ would differ if developed
using a different demographic (e.g., younger doghers, men with working dogs)
remains to be addressed.

The demographic of the DPQ’s samples also evdiessue of the self-selection
bias, and particularly the question of online santplin psychological research. Studies
1 through 5 utilize web-based data collection aglfiselected participants. As discussed,
web-based studies and online self-selected Intsaraples are becoming more and more
popular as the Internet becomes more widespread@essible, but these methods have
also been a target of concern. It is important ddress and understand the concerns

pertinent to the methods utilized in the studiggecHic issues that have been addressed
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include the impact of the integrity of the data (Maw et al., 2000), the correspondence
between surveys conducted online with those coeduttirough traditional postal mail
(McCabe et al., 2006), the effects of recruitmerdtegies (Buchanan et al., 2005), and
self-selection (Walsh et al., 1992). In each cdbe, data have argued against these
concerns. McGraw et al. (2000) and McCabe et @062 found that data collected
through the Internet were the same as data callebteugh traditional means. Buchanan
et al. (2005) found no effects of how Internet skampvere recruited. Walsh et al. (1992)
found that a self-selected sample and a randomlgcteel sample did not differ
significantly in demographic information; the panpiants in the self-selected sample,
however, tended to provide longer free-responsddethfewer items blank, suggesting
that they might be more interested in or care nafreut their participation. Walsh and
colleagues’ finding was probably not replicatedhia DPQ’s online studies, in which the
samples were composed of primarily Caucasian woiiegy did not represent a random
sample of dog owners. However, the participants waok part in the DPQ did tend to
provide lengthy free-responses, follow-up questiarsl indicate they cared about the
subject matter. The sample demographics may hawen beery similar to the
demographics that would have been found in a rahdeslected sample, if that sample
were randomly selected from dog owners investedugimao fill out such a lengthy
guestionnaire. The skewed demographics of the sathalt provided the basis for the
DPQ’s development may be a weakness, but only léat to an idiosyncratic factor
solution or the development of items that are lgaiditerpretable by only a specific
group of dog owners. These are issues that coukildeessed through the validation of
the DPQ in a more demographically diverse sample.

In addition to the potential issues of data intggrself-selection, and so on,
Gosling and his colleagues (2004) culled from therdture what they term
“preconceptions” that researchers may have abobthased research, and particularly
about people who participate in web-based reseditcbir analyses found that three of
these six preconceptions, that Internet samplessac&lly maladjusted, isolated, or

depressed; that Internet data do not generalizessai¢he various formats in which data
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can be presented on the internet; and that intguadicipants are unmotivated, are
unsupported by data. Gosling et al. also found eawdd suggesting that another
preconception, that internet data are unique afféreint from traditionally collected
data, is likely untrue but they believe more datreeeded. Mixed evidence was found
for whether internet samples are demographicallyerde. Evidence supported the
preconception that internet data can be compromisgdthe anonymity of the
participants, but Gosling and his colleagues dbBscrimultiple means by which
researchers can reduce this risk through variowmnmée.g., removing data from people
who respond to the questionnaire multiple times).

Web-based data collection also affords many adgastaver traditional methods
of data collection. For example, online data caitectends to be very efficient, because
many participants can be reached and can completgtudy at once without requiring an
experimenter to administer the study. Online datkection also removes the necessity of
entering data and, with it, the risk of data entngtakes. In addition, using the internet
enables researchers to reach people outside dfpieal subject pool (e.g., Gosling et
al., 2004), including people who are disabled, gapkically distant, elderly, or in a
specific and rare population.

For purposes of the current set of studies, | deetine advantages of online data
collection to greatly outweigh the potential riské.e goal of creating a questionnaire that
is widely applicable requires piloting and evalogtithe questionnaire in a diverse
population. Internet respondents (dog owners) hadpbtential to vary in terms of age,
sex, occupation, type and extent of experience digs, their geographic region, etc.
However, the demographics of the current sampleewet particularly diverse, which
likely reflects a self-selection bias due to paptnts’ interest in the study and
investment in their dogs, not due to the web-bassdre of the study. The use of the
internet to develop the DPQ likely facilitated development, allowing me to reach a
large, specialized group of people who are bothwtedgeable about dogs and their dog

in particular, and interested enough in dog behavi@omplete a lengthy questionnaire.
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Futuredirections
Future studies and analyses are indicated by soféhe limitations and

weaknesses in the current series of studies, asaml 3y questions that have been
elucidated through the process of developing th€@D®ne question is related to the
fundamental issue of where personality comes frelow much does biology (e.g.,
genetics) determine adult behavior and personaltg®v much of what is seen as
personality is behavior that is learned througkrattion with the environment? Because
of the nature of people’s relationships with dogBich often include socializing puppies
in order to increase their friendliness towardspbeaand training them to behave in
certain ways, this question is of particular relm@when assessing dogs’ personalities.
If personality is conceptualized as behavioral ggagt and tendencies that remain
consistent across time and situation, it is poedifét training and early experiences can
shape dogs’ personalities. In fact, the importaoicearly experiences and training may
be part of why personality assessments performed puppies have not been very
accurate in predicting adult dogs’ behavior (se=literature review in Chapter 2; e.g.,
Goddard & Beilharz, 1986; Hennessy et al., 2001s¥dén & Sundgren, 1998). The issue
of the power of experience and training in shapmlogs’ personalities suggests multiple
research questions. For example, if puppies argedaiin specific and controlled
environments and trained in way to increase frieedls, playfulness, and so on, will all
of the puppies end up the same? Evidence from igesteties (e.g., Saetre et al., 2004)
indicates that the answer is no, because persprgdits, particularly those related to
Fearfulness, or possibly to Svartberg and collesigigeg., Svartberg, 2002; Svartberg et
al., 2005) broad Boldness/Shyness dimension, haxetg components. So, how much
can a carefully controlled rearing environment igtpehavior? And how long-lasting
are the effects of training? If a puppy or an adolj is, for example, reinforced for being
friendly towards strangers or playing vigorouslyttwioys, will that reinforced behavior
become a long-term and enduring behavior? How neaaltraining shape personality?

A second future direction for the DPQ is evaluataf the DPQ using a more
diverse sample of dog owners. As discussed in teftisnitations and weaknesses, the
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DPQ’s online studies have relatively limited denaggric diversity in terms of owner
age, sex, and race, although the samples are éiwverserms of a number of other
variables (e.g., experience with dogs, geograpbeation). In order to determine the
effect that the dog owners’ demographics of thegioal DPQ study samples on the
development of the DPQ, similar studies would néedoe repeated using different
demographics. However, these issues could alsalthbessed by examining the DPQ’s
predictive validity when the DPQ is used by difif@rdog owners. Are the scores of men
who rate their dogs on the DPQ as predictive as evs? Are there differences
depending related to the race of the dog ownerh Sifferences might indicate that the
DPQ’s structure and development was affected lpsidicrasies of the initial, or Study
1, 2, and 3, samples.

A number of future directions for DPQ research imecexamining the validity of
the DPQ. The third possible future direction isidation of the DPQ in additional
contexts. For example, it is mentioned above tha&dipting adult personality and
behavior from assessments of puppies is notoriadiffigult. How well do DPQ scores
assigned to puppies predict adult dogs’ DPQ scarekother personality assessments
(e.g., behavioral test results)? Another issueréslipting dogs’ behavior further in the
future than was assessed in the current validatioty (Study 6). That is, how do DPQ
scores predict dogs’ behavior two, three, or fiearg from now? Also, the test battery
used in Study 6 was designed to include relativelgmal situations. Do scores on the
DPQ predict how the dogs will respond to unusustucnstances or contexts that may
not be clearly related to items on the DPQ?

The discriminant correlations found in the validatof the DPQ bring up a fourth
potential future direction. A number of correlatsopredicted to be discriminant were
actually quite large. At least three explanatioosld make sense of these unexpectedly
large correlations. First, the predictions may héesn poorly made; perhaps these
correlations are reasonable and replicable. SeabedDPQ may simply have items or
factors with low discriminant validity. Or third,igtriminant and convergent validity

might be better conceptualized as graded, as testcnext.
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A fifth question related to the validation of tB@Q is related to how discriminant
and convergent validity correlations should be emhgalized. In Study 6, correlations
were predicted to be either discriminant or congatgThe categorizing of correlations
as either discriminant or convergent indicates tinaty should be either rather low
(discriminant) or rather high (convergent), and liegthat no correlations are expected
to be in the middle range. However, as CronbachMeehl (1955) argue, this black and
white image of construct validity is neither the shintuitive nor the most accurate. A
more graded conceptualization of validity may berenappropriate. Indeed, in the case
of the DPQ, it is logical to expect moderate catiehs between the Fearfulness on the
DPQ and tests expected to be related to Aggressisards People and vice versa, and
also to expect moderate correlations between tlggesgion towards People on the DPQ
and tests expected to be related to Aggressionrttsmvanimals. These correlations are
logically expected because the DPQ’s Fearfulness Aggression towards People
factors, and the DPQ’s Aggression towards Peopkt Aggression towards animal
factors are correlated. Re-examination of the Stédgiscriminant and convergent
validity data, conceptualized in terms of low, made, and high correlations, may give a
more accurate idea of the DPQ’s predictive validity

A sixth potential future direction, which alsoatdd to the DPQ’s validation, is
whether different raters are associated with diffierlevels of predictive accuracy. In
Study 6, for example, the dogs’ owners and kenta#t who were also familiar with the
dogs rated them on the DPQ. The dogs’ owners likpgnd more time with the dogs and
see them in a wider variety of contexts, so theghhibe argued to know the dogs’
personalities better. However, the kennel stafffamiliar with the dogs in the kennel
environment, where the behavioral assessments emrducted. Do the kennel staff
members’ ratings better predict the dogs’ behainiathe kennel environment, because
the kennel staff are more familiar with the dogsthat environment? Or are the dog
owners’ ratings better predictors, because theadagers are familiar with the dogs more
generally and in more contexts? The Study 6 datéddme reanalyzed to gain insight into
these questions, or additional studies could bewcted.
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A seventh potential future direction is how muatople’s ratings of their and
other dogs are shaped by their own personalitieser@hat the DPQ had relatively high
inter-rater reliability and that scores on the DP@dicted behavioral test results, the
ratings were assessments of the target dogs thezssdflowever, the ratings are also
impacted by a number of others factors, one of winsclikely the raters’ personalities.
Do raters project their own personalities or thosepecific others onto the dogs they
rate such that more neurotic people will rate dagignore fearful, or less fearful if they
contrast themselves with the dogs? Or is therehanatystematic way in which raters’
personalities shape the ratings they assign todbiging the DPQ, these questions can
be addressed. Findings might be expected to réplib@se reported in Kwan, Gosling,
and John (2008): raters do project their own pekiies onto the dogs whom they rate,
but less than they project their own personalibie® other people whom they rate.

Eighth, just as people’s own personalities andegrpces shape the ratings they
assign to a dog’s personality, people’s experierares cultures might shape how they
conceptualize specific species or all animals dd tgeneral behavior. If the DPQ had
been developed in a different culture, one thatséel dogs as companion animals and use
them in practical and functional working capacitiggen the DPQ might have developed
differently. How likely would people be to rate aglas highly affectionate or intelligent
if those people live in a culture in which dogs ased as a food source or are looked
down upon as dirty? If developed in a differentturd, the DPQ might have had a
different factor structure, leading to the selectaf different items for inclusion in the
final form of the DPQ. Examination of factor strus derived from using the DPQ in a
variety of cultures might have interesting implioas for dog personality’s structure or
for people’s perception of animals as related rtie they play in a culture.

Finally, the DPQ is a broad and general tool fesegsing personality in dogs.
This is one of its strengths and, indeed, allovis iheet the criteria of wide applicability.
However, it might also be a weakness. Future studieapplications of the DPQ might
benefit from supplementing the DPQ in ways that aseful to the specific context in

which it is being used. For example, a dog shéltaer uses the DPQ during surrender of
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dogs to be re-homed might want to include suppléatequestions asking whether the
dog has any specific and idiosyncratic behaviorg.(especific phobias, aggression
towards very specific targets). A group assesswogsdor service as search and rescue
animals might be interested in dogs’ abilities #&adencies to search by smell and their
physical and mental endurance. Such detailed irdbam is not included in the DPQ, but
could lead to the development of supplemental D&@$ to meet the needs of groups
with specific needs and goals.
As a general personality assessment tool, the WiRChopefully, fit the needs of

a wide variety of groups (e.g., shelters, guide goggrams, researchers) seeking to
evaluate dog personality and use personality taigreother factors (e.g., dogs’
suitability for specific homes, as guide dogs, gty for health problems). Accurate
evaluation and good research depend on accurasilee valid measurement. The DPQ
should provide a solid foundation for a broad archyresearch, have uses in applied
settings, and open up avenues for increased uaddisy of how people rate and

evaluate personality in non-human animals.
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Appendix A. Study 1: 51 broad, content-based categdor sorting items

Activity
Adaptability
Affection

Affiliation
Aggression
Alertness

Anxiety
Attachment
Attention

Barking

Body sensitivity
Boldness-Shyness
Chasing
Competence
Conscientiousness
Cooperation
Curiosity
Destructiveness
Digging/Burying
Distractability/Focus
Emotionality
Excitability
Extraversion
Fearfulness
Fetch/Retrieve
Following

Food-related behavior
Forgiving/Forgetting unpleasant experiences

Hardness

Hearing sensitivity
Intelligence
Jealousy

Marking behavior
Mounting behavior
Nervous aggression
Nervousness
Nose ability
Obedience
Opportunistic

Pain sensitivity

Playfulness
Recovery
Self-sufficiency
Separation-related behavior
Sociability
Submission
Suspicion
Temperament
Trainability
Tug-o-War behavior
Willingness



Appendix B. Study 2: Loading of 352 personalitymteon five varimax-rotated factors

Item text Loading of each item on each factor

Factor Factor Factor Factor Factor
1 2 3 4 5

Factor 1: Fearfulness

[192] Dog is fearful. 721 178 -.062 .028 117
[194] Dog is timid. 712 .077 -125 -.011 -.011
[269] Dog is nervous. .697  .157 .030 .085 .168
[135] Dog is shy. .662 .163 -.177 -.104 -.013
*[193] Dog is confident. -.653 -.061 .228 -.058 -.088
[211] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

when near crowds of people. .651 .254 -.034 -.008 .060
[9] Dog exhibits fearful behavior (e.g., flees, kadail, trembles)

towards unfamiliar men. .625 .310 -.044 -.088 -.077
*[122] Dog is anxious. .622  .139 .076 .164 .190
[197] Dog attempts to flee from novel objects doaiions. .619 .113 -.036 .098 .047
*[270] Dog is anxious. .618 .164 .085 151 .183
[10] Dog exhibits fearful behavior (e.g., fleesgks tail, trembles)

towards unfamiliar women. .614 .328 -.075 -.098 -.079
[5] Dog exhibits fearful behavior (e.g., flees, kadail, trembles)

when an unfamiliar person visits the home. .607 .328 -.044 -077 -.125
[226] Dog exhibits fearful behavior (e.g., attemutslee, tucks tail,

trembles) when cornered by a person. 595 .249 .008 .034 .050
[209] Dog exhibits fearful behavior (e.qg., fleascks tail, trembles)

towards unfamiliar objects (e.g., canes, wheelshaimbrellas). .586 .148 .046 .092 .046
[3] Dog exhibits fearful behavior (e.g., flees, kadail, trembles)

when head or collar is reached for by an unfamgenson. 585 .325 -.013 -.044 .010
[13] Dog exhibits fearful behavior (e.g., flees;ka tail, trembles)

towards unfamiliar children. .582 .248 -.058 -.092 .044
[345] Dog behaves fearfully (e.g., raises hacklegs) towards

unfamiliar people. .582 421 -.005 -.068 .003
[207] Dog exhibits fearful behavior (e.qg., fleascks tail, trembles)

towards highly active, excited children (e.g., ringn yelling). 576 .168 -.046 -.053 .061
[219] Dog exhibits fearful behavior (e.qg., fleascks tail, trembles)

towards loud or heavy traffic. .568 .077 .033 .078 .037
*[240] Dog remains calm in stressful situations. -562 -163 -073 -220 -274
[245] Dog is fearful when walking near loud, heanaffic. 557  .060 .015 .103 .052
[214] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

when an unfamiliar person approaches the homerdr ya .538 .276 -.004 .003 -111
* [64] Dog adapts easily to new situations and esvinents. -.538 -.203 136 -.168  -.225
*[195] Dog is quick to recover after a frighteniegperience. -.525 -.080 132 -195  -.133
[224] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

towards moving trucks, cars, or motorcycles. 518 .082 .048 .066 -.004
[241] Dog is startled by sudden loud noises (& glamming door, car

horns). 515 .061 117 .165 157
[17] While on leash, dog exhibits fearful behavier., flees, tucks

tail, trembles) towards unfamiliar large dogs. 511 .063 .051 .025 .070
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Appendix B. Continued)

Iltem text Loading of each item on each factor

Factor Factor Factor Factor Factor
1 2 3 4 5

Factor 1: Fearfulness Continued)

*[271] Dog is able to adapt to various types tdiaiions. -511 -212 152 -245 -184
* [65] Dog adapts easily to stressful environmeptg., kennels, new

places). -510 -.149 .061 -165 -.249
[123] Dog often appears anxious (e.g., has tigtiafanuscles, holds

ears back tightly, darts and pulls leash). 507 229 .085 175 179
[343] Dog shows uncertainty or caution towards #jpeabject,

animal, or person. 503  .190 .056 -.030 .155
[7] Dog exhibits fearful behavior (e.g., flees, kadail, trembles)

when an unfamiliar person approaches a family membe 501 .333 .022 .015 -.107
[227] Dog exhibits fearful behavior (e.g., attemutslee, tucks tail,

trembles) when cornered by another dog. .500 -.051 .073 .058 -.049
[221] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

when examined by the vet. 499 167 .029 .100 .110
[133] Dog is easily startled by unexpected contéttt objects (e.g.,

tripping, brushing against a doorframe). 494 093 -.014 .098 .099
[220] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

during visits to the veterinary office. 492 153 -.005 .084 .146
[225] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

towards moving bicycles, joggers, or skateboarders. 490 141 .023 .052 -.045
[198] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

when threatened by a dog (e.g., barked, growlethnged at). 490 -.057 .099 .040 -.148

*[273] Dog is able to relax and overcome frightenexperiences. -490 -.091 .093 -231 -.150
[11] Dog exhibits fearful behavior (e.g., fleesgka tail, trembles)

towards familiar men. 487 .333 -.085 -.022 -.149
*[134] Dog is bold. -486 144 313 .083 .150
* [298] After being startled, dog is quick to re@sv -.483 -.123 094 -221 -120
[222] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

when walking on a leash. 480 .143 -.059 .057 -.006
[215] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

when scolded or punished. A77 013 .093 147 .100
[174] Dog can seem tense. A77 195 .036 112 .299

[348] Dog tends to over-react to events or stiruthe environment.  .476  .148 .169 .284 .238
[205] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

when it is restrained. 474 235 -.007 .139 .034
[18] While off leash, dog exhibits fearful behavierg., flees, tucks

tail, trembles) towards unfamiliar large dogs. 473 .044 .083 .032 .063
[344] Dog is suspicious of people, things, or ditrzs. 467 446 .043  -.043 .198
[19] While on leash, dog exhibits fearful behavier., flees, tucks

tail, trembles) towards unfamiliar small dogs. 467 067 .015 .041 .043
[14] Dog exhibits fearful behavior (e.g., fleesgka tail, trembles)

towards familiar children. 457 252 -.085 -.035 .026
[208] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

towards toddlers. 447 226 -.019 -.078 .080
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Iltem text Loading of each item on each factor

Factor Factor Factor Factor Factor
1 2 3 4 5

Factor 1: Fearfulness Continued)

[20] While off leash, dog exhibits fearful behavierg., flees, tucks

tail, trembles) towards unfamiliar small dogs. 435  .056 .019 .050 .056
* [268] Dog reacts appropriately to various sitoas. -.433 -.333 .050 -.277 -.226
[12] Dog exhibits fearful behavior (e.g., flees;ka tail, trembles)

towards familiar women. 430 .327 -.096 -.002 -.137
[340] Dog is submissive. 425 -.167 -.006 .000 -.185

425 -109 252 -098 -.054

*[158] Dog enjoys going new places.
[6] Dog exhibits fearful behavior (e.g., flees, kadail, trembles)

when a familiar person visits the home. 425 319  -.103 .003 -.133
[202] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

when it is bathed. 420 .025 .017 231  .107
*[213] Dog is relaxed when greeting an unfamiliaman. -420 -403 -053 -.018 -.132
[4] Dog exhibits fearful behavior (e.g., flees, kadail, trembles)

when head or collar is reached for by a familiasspa. .415 .258 -.069 118 -.051
[341] Dog is cautious, careful. 411 .098 -.107 -.195 .049
[210] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

towards specific objects (e.qg., the toaster, gahtse, shoes). 407  .062 .074 134 .037
[352] Dog is sensitive, easily upset by corrections 402 -.082 -.001 -.034 .103
[204] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

when it is groomed (e.qg., brush coat, brush teeth). 391 101 .002 .216 .019
[201] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

when its ears are examined. .380 .139 .008 .180 .028
[21] While on leash, dog exhibits fearful behaviery., flees, tucks

tail, trembles) towards familiar large dogs. 368 112 -.022 .106 .078

*[172] Dog is happy-go-lucky, carefree. .365 -.264 .255 .032 -313

[8] Dog exhibits fearful behavior (e.g., flees, kadail, trembles)

when a familiar person approaches a family member. .363 .345 -.053 .077 -.136
[218] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

towards some toys. 357 114  -.006 .091 .048
[223] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

towards family members. .348 .232 -.080 .095 -.032
[203] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

when its toe nails are trimmed. 344  .051 101 176 .068
[332] Dog exhibits submissive behavior (e.g., roler, avoids eye

contact, yawns, licks lips) when greeting dogs. 339 -.079 122 .072  -.240
[22] While off leash, dog exhibits fearful behavierg., flees, tucks

tail, trembles) towards familiar small dogs. 339 106 -.047 .085 .045
[244] Dog is fearful of fireworks. 336 -.011 .009 .069 144
[2] Dog exhibits submissive behavior (e.g., roN®n avoids eye

contact, yawns, licks lips) when greeting unfamipaople. 331 -.093 .017 .096 -.104
[1] Dog exhibits submissive behavior (e.g., roN®n avoids eye

contact, yawns, licks lips) when greeting famifi@ople. 325  .035 .052 .069 .006
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Factor Factor Factor Factor Factor
1 2 3 4 5

Factor 1: Fearfulness Continued)

[331] Dog avoids pushy dogs. 315 .094 .031 .143 .050
[310] Dog exhibits separation-related problems. 310 -.158 -.085 -122 -.073
[304] When left or about to be left alone, dog bees restless or

agitated (e.g., paces). 304 .012 .205 .247 .085
[296] Dog behaves consistently across differentasions. 301 .045 .189 .276 .092
*[307] When alone or about to be left alone, dbglkes, shivers, or

trembles. -298 -209 -008 -.233 -.128
[283] Dog is sensitive to mild pain. 292 .092 .104 .201 .011
[239] Dog easily gets over unpleasant experienegs, (painful toe

nail clippings). .280 .003 .054 .060 .039
* [325] Dog is aloof towards unfamiliar men. -.278 -.165 .060 -.149 -133
[216] Dog exhibits fearful behavior (e.g., fleascks tail, trembles)

during or just before car rides. 275 247 -175 -.204 .048
[336] Dog urinates when stressed or threatened. 275 .025 -.009 125 .021
[243] Dog is fearful of thunderstorms. .264 118 .086 .176 .013
[284] Dog is sensitive to moderate pain. .264 -.062 -.031 .083 .161

[306] When alone or about to be left alone, doyvatds excessively. .255 -.014 .037 .057 .083

[15] Dog exhibits fearful behavior (e.g., fleesgka tail, trembles)

towards unfamiliar cats. 246  .109 .049 .223 .016
[327] Dog is aloof towards familiar men. .236 .051 .004 .100  -.079
[282] Dog reacts (e.g., yelps, cries) when a pesteps on its paw or

tail. 229 224 -183 -.025 -.002
[312] Dog tends to be independent. .226  .008 .108 .093 .107
*[200] Dog exhibits fearful behavior (e.g., flegscks tail, trembles)

towards small wild animals (e.g., squirrels andigjr -216 .167 -.081 .025 .074
[16] Dog exhibits fearful behavior (e.g., fleesgka tail, trembles)

towards familiar cats. 203  .102 .000 .076 -.095
[217] Dog exhibits fearful behavior (e.qg., fleascks tail, trembles)

when going up or down stairs. .201 .064 .006 .081 -.017
[303] Dog will not eat when left alone. .189 -.016 -.022 119 .016
[234] Dog is a fussy or picky eater. .180 .020 .077 .084 .028
[331] Dog avoids pushy dog_;s. 141  .055 -.035 .066 -.053

Factor 2: Aggression towards People

[48] Dog exhibits aggressive behavior (e.g., béeeth, growls,

lunges) towards unfamiliar women. 166 716 .040 -.039 .209
[47] Dog exhibits aggressive behavior (e.g., b&eeth, growls,
lunges) towards unfamiliar men. 167 697 .060 -.069 227
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Factor 2: Aggression towards PeopleQontinued)

[111] Dog exhibits aggressive behavior (e.g., béaeth, growls,

lunges) when directly approached by an unfamilespn. 169 .693 .080 -.061 .244
[45] Dog exhibits aggressive behavior (e.g., béeeth, growls,

lunges) when an unfamiliar person visits the home. 179 677 .057 -.069 224
[27] Dog exhibits aggressive behavior (e.g., b&eeth, growls,

lunges) when head or collar is reached for by daraitiar person. 139 673 .034 -.033 .183
[112] Dog exhibits aggressive behavior (e.g., béaeth, growls,

lunges) when stared at by an unfamiliar person. 3.14633 .055 -.041 174
[38] Dog exhibits aggressive behavior (e.g., béeeth, growls,

lunges) when cornered by an unfamiliar woman. 135 625 .066 -.046 215
[37] Dog exhibits aggressive behavior (e.g., béeeth, growls,

lunges) when cornered by an unfamiliar man. .143616 .068 -.074 .219
[49] Dog exhibits aggressive behavior (e.g., b&eeth, growls,

lunges) towards familiar men. 144 605 -.021 .061 .019
[43] Dog exhibits aggressive behavior (e.g., b&eeth, growls,

lunges) when an unfamiliar person approaches dyfan@mber. 125 605 .097 -.048 .218
[46] Dog exhibits aggressive behavior (e.g., béeeth, growls,

lunges) when a familiar person visits the home. 122 603 .004 .043 .065
[50] Dog exhibits aggressive behavior (e.g., béeeth, growls,

lunges) towards familiar women. 130 .603 -.035 .096 -.010
*[320] Dog is friendly. -.269 -588 .192 .040 -.178
[113] Dog has a tendency to attack (or attempttexk) people. .101 572 -.009 .020 193
[97] Dog exhibits aggressive behavior (e.g., b&eeth, growls,

lunges) towards unfamiliar children. .178 .567 .007 -.044 .229
[75] Dog exhibits aggressive behavior (e.g., béeeth, growls,

lunges) when threatened by a person. .039 545 100 -.019 .263
[44] Dog exhibits aggressive behavior (e.g., béeeth, growls,

lunges) when a familiar person approaches a famégnber. .108 .543 .030 .096 .057
[118] Dog exhibits aggressive behavior (e.g., béaeth, growls,

lunges) during visits to the veterinary office. .055 540 .019 113 116
*[321] Dog is friendly towards unfamiliar men. 83 -540 .073 194 -.163
[77] Dog exhibits aggressive behavior (e.g., b&eeth, growls,

lunges) when an unfamiliar person approaches theshar yard. 145 536 .130 -.074 .296
[267] Dog shows aggression when nervous or fearful. .234 535 .105 .095 .329
[119] Dog exhibits aggressive behavior (e.g., bégeth, growls,

lunges) when examined by the vet. .067.525 .015 112 .085
[84] Dog is aggressive. .052 516 .042 .105 457

[99] Dog exhibits aggressive behavior (e.g., b&eeth, growls,
lunges) towards highly active, excited childrem(erunning, yelling). 174 507 .041 .012 271

[105] Dog exhibits aggressive behavior (e.g., béeeth, growls,

lunges) towards crowds of people. .160.502 .044 .063 154
[107] Dog exhibits aggressive behavior (e.g., bégeth, growls,

lunges) towards family members. .041 497 -.016 .188 .037
* [85] Dog is not aggressive. -.065 -490 -031 -088 -431
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Factor 2: Aggression towards PeopleQontinued)
*[322] Dog is friendly towards unfamiliar women. 322 -485 .095 152 -.125
[127] Dog is bad-tempered. .094 482 -.048 181 128
*[212] Dog is relaxed when greeting an unfamiliaan. -422 -473 -.032 .053 -.126
[40] Dog exhibits aggressive behavior (e.g., béeeth, growls,
lunges) when cornered by a familiar child. .137.468  .005 .043 .196
[26] Dog exhibits aggressive behavior (e.g., b&eeth, growls,
lunges) when head or collar is reached for by dlfanperson. .083 .467 -.016 184  -.032
[36] Dog exhibits aggressive behavior (e.g., b&eeth, growls,
lunges) when cornered by a family member. .068453 .048 .203 .038
*[354] Dog is generally trusting. -.395-452 122 -077 -.142
[98] Dog exhibits aggressive behavior (e.g., béeeth, growls,
lunges) towards familiar children. 102 452 011 .027 144
[108] Dog exhibits aggressive behavior (e.g., béaeth, growls,
lunges) towards moving bicycles, joggers, or skaaethers. 122 451 .106 .073 .300
[95] Dog exhibits aggressive behavior (e.g., b&eeth, growls,
snaps) when it is restrained. 135 450 .001 .222 .138
[101] Dog exhibits aggressive behavior (e.g., béeeth, growls,
lunges) towards unfamiliar objects (e.g., canegeldhairs,
umbrellas). .169 .450 .103 .102 167
[100] Dog exhibits aggressive behavior (e.g., béaeth, growls,
lunges) towards toddlers. .164 443 017 -.012 .207
* [86] Dog is amiable. -212 -431 .089 -111 -.071
*[289] Dog is playful with unfamiliar people. -.83 -.412 318 190 -.207
[83] Dog exhibits aggressive behavior (e.g., béeeth, growls,
lunges) when stared at by a family member. .081 398 .044 195 -.002
[90] Dog displays aggression that is sudden andowit apparent
reason 131 392 .011 137 .170
[117] Dog exhibits aggressive behavior (e.g., béaeth, growls,
lunges) when someone takes away or attempts tcatatg stolen
items (e.g., socks, tissues, people food). .056387 .041 291 .099
[94] Dog exhibits aggressive behavior (e.g., béeeth, growls,
snaps) when it is groomed (e.g., brush coat, bierstn). .108 .382 .053 221 .044
[78] Dog exhibits aggressive behavior (e.g., b&eeth, growls,
snaps) when removed from furniture. .041 372 .017 .244 .082
[96] Dog exhibits aggressive behavior (e.g., b&eeth, growls,
snaps) when its paws are handled. .057370 .044 .219 .088
[82] Dog exhibits aggressive behavior (e.g., béeeth, growls,
lunges) when directly approached by a family member .044 370 -.025 143 -.016
[91] Dog exhibits aggressive behavior (e.g., béeeth, growls,
snaps) when its ears are examined. .096366 .019 .202 .035
[106] Dog exhibits aggressive behavior (e.g., béaeth, growls,
lunges) when scolded or punished. .044 363 .014 .261 .059
[92] Dog exhibits aggressive behavior (e.g., b&eeth, growls,
snaps) when it is bathed. .072 361 .030 232 -.048
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Factor 2: Aggression towards PeopleQontinued)

[116] Dog exhibits aggressive behavior (e.g., bégeth, growls,
lunges) when someone takes away or attempts taatalg delicious

items (e.g., pig ears, bones). 147 353 .110 121 133
*[323] Dog is friendly towards familiar men. -.138-339 -.067 -120 -.206
[93] Dog exhibits aggressive behavior (e.g., béeeth, growls,

snaps) when its toe nails are trimmed. .061338 .052 .286 147
* [324] Dog is friendly towards familiar women. 22 -337 145 .015 .012
[299] Dog behaves erratically. .051 329 .106 .237 .083

*[79] Dog exhibits aggressive behavior (e.g., baeeth, growls,
snaps) when disturbed while sleeping (e.g., tolshdwe, petted,

tripped over). -.162 -325 .147 .017 .021
[25] When on leash, dog barks at bicycles, childteming, or

joggers. 273 321 103 320 .132
[326] Dog is aloof towards unfamiliar women. .068.315 .017 .236 135
[115] Dog exhibits aggressive behavior (e.g., béaeth, growls,

lunges) when approached while eating. 181307 .195 155 .236
[328] Dog is aloof towards familiar women. .267 .304 -.157 -.126 .048
[139] Dog likes to chase bicycles, joggers, andedk@arders. .094 295 .009 .246 119
[132] Dog is responsive to petting, handling. .186.262 -.179 -.006 -.027

[102] Dog exhibits aggressive behavior (e.g., bégeth, growls,

lunges) towards specific objects (e.g., the toagemden hose, shoes). .072 .259 .224 181 241
*[116] Dog exhibits aggressive behavior (e.g. dsaeeth, growls,

lunges) when someone takes away or attempts taatasg delicious

items (e.g., pig ears, bones). -108 -241 218 -142 -024
[323] Dog is friendly towards familiar men. 115 .229 147 .145 .096

Factor 3: Activity/Excitability

-.048 .084 678 -.097 -.042

[54] Dog is active during play with people. -.094 016 .654 -.072 -.075
[63] Dog is active. -.064 .079 650 -.150 -.085
[188] Dog is very excitable during play with toys. 112 .055 633 .133 -.020
[291] Dog enjoys playing with toys. -.035 .057 .624 -109 -.141
[292] Dog initiates play (e.g., by bringing toys). -.047 .079 612 -126 -.129
[52] Dog is active in the home. .005 .096 .605 -.031 -.015
[228] Dog chases after thrown objects (e.g., stibldls, or toys). -.035 .030 .587 -.132 -.077
[56] Dog is highly active in the yard. .019 .118 .586 -.009 .004
[294] Dog plays boisterously. -.050 .069 575 144 .032
[356] Dog is interested in playing tug of war wigkople. -.035 .071 569 .052 -.035
[53] Dog is active when off leash. -.080 .062.568 -.096 -.024
[288] Dog is playful with familiar people. -.134 165 548 -.020 -.097
[58] Dog seeks constant activity. .047 .067 548 152 .022
[178] Dog is very excitable during play with otrdogs. .046 .020 544 229 -.029

[229] Dog carries objects such as toys, ballskstior leash in mouth. .015 .038 540 -.063 -.085
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Factor 3: Activity/Excitability ( Continued)

[60] Dog is boisterous. -.046 100 540 .225 .094
[184] Dog is very excitable when with people. 122,023 527 .319 .051
[358] Dog likes to grasp and shake toys. .003 110521 .044 .002
[157] Dog is curious. -.202 .043 519 -167 -.001
[346] Dog is interested in what is going on aroitnd -.081 -.013 519 -.273 .031
[55] Dog is active during play with other dogs. 481 .016 510 -.022 -224
[230] Dog retrieves objects (e.g., balls, stickys). -.024 .040 509 -.205 -.083
[121] Dog is very alert. -.018 .076 .493 -.262 .094
[357] Dog is interested in playing tug of war wither dogs. -.086 .054 490 .036 -.172
[183] Dog is very excitable when visitors arrive. 082 -.024 485 .264 .184
[293] Dog enjoys play fighting or playing roughly. -.037 .081 471 176 .044
[361] Dog will work to obtain an object or rewareld., ball, treat)

that is hidden. -053 -.005 449 -292 .051
[61] Dog is lethargic. .036 -.041 -446 .219 .030
[51] Dog is active (e.g., jumps, sniffs a lot) whealking on a leash. .062 .038 442 232 .135
[179] Dog is very excitable when doorbell ringstloere is a knock at

the door. 151  .061 .432 .083  .247
[190] Dog is very excitable when on a walk. 157 480 .427 .345 197
[180] Dog is very excitable when owner returns home 189 -.025 424 135 112
[308] Dog becomes wildly excited when owner retumome. .168 .009 420 .196 .088
[177] Dog is very excitable when meeting other dogs .034 .019 415 .285 .090
[126] Dog is extremely demanding of attention. .142.005 413 .264 191
[67] Dog frequently demands affection. 118  -.054.409 .172 .132
[246] Dog is clever. -.126 .043 399 -.353 .066
[342] Dog is alert, watchful (e.g., monitors yaod §quirrels, monitors

noises around the home). .026 139 398 -.123 .226
[249] Dog is able to act on own initiative (e.grings owner leash or

toy without being told to do so). -.107 .040 .398 -302 -.004
[233] Dog follows people around. .108 -.113 .393 .037 .051
[242] Dog is interested in sounds (e.g., pays &tierto sounds, looks

for source). -.105 .030 .390 -.187 .066
[311] Dog seeks companionship from people. -.069261%. .381 -.049 .016
* [295] Dog gets bored in play quickly. .045 -.014-379 .175 .156
[69] When in the home, dog follows owner/family nisen from room

to room. 154 -.057 .372 .030 .102
[66] Dog often expresses affection. -.057 -.173.369 -.148 .000
[181] Dog is very excitable when handled, pettedjroomed. 135 .014 366 .318 .015
[360] Dog appears to remember an object whenatiiof sight (e.g.,

in your pocket, behind your back). -.090 -.026.364 -.325 .061
*[191] Dog is very vocal. .042 140 .363 .130 .217
[57] Dog tends to be calm. -226 -.184 -362 -301 -.191
[252] Dog actively explores new environments. -.354.073 .358 -.113 .035
[68] Dog seeks affection from family members. .013.121 .356 -.054 .041
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Factor 3: Activity/Excitability ( Continued)
[171] Dog works at task (e.g., getting treats dutongs, shredding
toys) until entirely finished. -.082 -037 .345 -.133 .046
*[73] Dog is undemanding. -072 -057 -343 -204 -.216
[285] Dog is playful with children. -.259 -.247 343 .065 -.228
[141] Dog likes to chase children who are running. .067 178 .337 214 .070
[182] Dog is very excitable just before being takena walk. 102 -.035 .333 .168 .189
[187] Dog is very excitable when around squirrblsds, or other
small animals. .126 .046 329 176 .302
[254] Dog becomes agitated (e.g., whines, jumpdrigs to
intervene) when owner shows affection for anottogy dr animal. 179 .054 326 .223 .266
*[319] Dog is aloof. 112 208 -.322 .011 .046
[161] Dog chews up and destroys most toys. -.043 36 .0 .321  .256 .084
* [173] Dog seems subdued, depressed. .290 .03B04 .166 .051
[72] Dog generally prefers to be with owner/famitember (rather
than alone). .052 -159 .296 -.052 .060
[258] Dog appears jealous when owner pays attemti@mother pet. .196 .016 .295 .189 .288
[274] Dog is interested in scents. -.052 -.045 .293 -.074 .106
* [315] Dog is aloof or indifferent towards famitialogs. .107 .066 -.290 -.067 .169
[130] Dog barks at outside noises when in the home. .087 137 288 .020 .256
*[300] Dog is not demanding or needy (e.g., isteanto play alone).  -.192 .027-286 -.216 -.207
[350] Dog loves to be praised. -.061 -139 .281 -.244 .039
[186] Dog is very excitable when around bicycligtggers, or
motorcycles. .165 233 .280 .188 .234
[176] Dog is very excitable during car rides. .159.090 277 .273 .153
[309] Dog hates to be left alone. .251 -.069 .277 .236 127
[59] Dog is restless. .256 10 277 274 .116
[253] Dog becomes agitated (e.g., whines, jumpdrigs to
intervene) when owners show affection for anotrezspn. .222 144 267 234 .143
[275] Dog has a good sense of smell. -.090 -.009262 -.207 .072
[347] Dog's behavior varies from situation to sito@ (e.g., dog is
quiet when others are quiet but more excited wheitdd to play). .068 -.020 .260 -.119 .060
[257] Dog appears jealous when owner pays attemti@mother
person. .190 120 253 247 177
* [316] Dog is aloof or indifferent towards unfamait dogs. .108 .006 -.252 -.169 -.009
[144] Dog chases tail. .060 .084 250 .140 -.097
[260] Dog sniffs frequently on walks. -.006 .004 232 .157 117
*[231] When walking on leash, dog tends to walkibd you. 131 .025 -210 .019 -.074
*[71] When resting, dog prefers to be alone, mathan in the
company of family members. .034 136 -.207 .099 .040
[165] Dog buries or tries to bury favorite toys asttier objects inside
the home (e.g., under rugs, cushions, clothing). 79.0 .094 178 .119 .060
[70] Dog prefers to sleep near owner/family member. .036 -.083 .178 -.079 .076
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Factor 3: Activity/Excitability ( Continued)

[148] Dog is systematic in its behaviors (e.g. tireely sniffing
perimeter of yard). .016 .054 155 .000 .145
[264] Dog mounts (or attempts to mount) non-fandibgs. -.020 .097 .121 .119 .095

Factor 4: Responsive to Training

*[280] Dog is responsive to training, readily trach -.138 -.107 .270 -.631 -.020
*[353] Dog is easy to train. -.108 -.077 .236 -.616 -.032
*[247] Dog learns readily. -.149 -.057 .318 -.607 .048
*[278] Dog is willing and able to react to signalsd cues from the

handler. -077 -119 215 -596 .016
[351] Dog is slow to respond to corrections. .011115. -.093 .589 .040
*[145] Dog is good at tasks it has been traineddo -.134 -.089 .250 -.583 .026
[154] Dog ignores commands. .051 .098 -.011 .583 .093
*[169] Dog is attentive to actions and words ofatsner. -.041 -.107 .216 -581 .034
[250] Dog is slow to learn new tricks or tasks. 911 .027 -302 .560 -.067
*[277] Dog leaves food or objects alone when toldio so. -.048 -112 -.005-552 -.055
*[168] Dog is able to focus on a task in a distimgsituation (e.g.,

loud or busy places, around other dogs). -.249 1-.07.011 -535 -.089
*[276] When off leash, dog comes immediately whatel. -.049 -093 -.011 -532 -.070
*[159] Dog enjoys learning new things. -.180 -.021.436 -.526 -.005
*[155] Dog is eager to please handler. -.003 -.135272 -518 -.011
*[359] Dog is willing to complete work or task withit a reward. -.120 -.088 .107-515 -.104
*[251] Dog uses what it has learned. -171  -.092 56.2 -.499 .025
*[170] Dog is able to focus on a task in the absenfcdistractions. -.136 -.082 .115-.488 -.004
*[146] Dog is able to control impulses (e.g., résishasing a squirrel

when told to sit or come). -.095 -.090 -.096 -.486 -.170
[279] Dog is disobedient. .046 .104 094 478 124
*[153] Dog is in tune wishes or moods of owner ewéthout being

given direct commands. -.086 -.061 A74 -475 .022
*[152] Dog achieves tasks (e.g., fetches objeat®)kdy and easily. -.098 -.014 456 -.470 -.001
*[248] Dog is intelligent. -121  -.033 327 -.445  .085
[162] Dog is destructive. .086 .041 230 .437 .050
[281] Dog is quick to sneak out through open dogasges. .034 .031 166 .431  .091
[335] Dog resists getting off the couch or moving of the way of

others. .020 132 .014 393 .066
*[272] Dog is able to concentrate when emotionaligused (e.g.,

nervous, fearful). -313 -.062 .085 -.388 -.137
[163] Dog chews inappropriate objects. .056 -.008196. .370 -.032
*[131] Dog is responsive to physical corrections. .095 -181 .055 -365 -.041
[167] Dog is easily distracted by interesting siglsiounds, and smells. 162 -.001 .305.358 .160
*[156] Dog is eager to earn rewards (e.g., in iragh -.067 -.080 .349 -358 .099
*[297] After being excited, dog is quick to recover -313 -122 -.067 -356 -.143
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Factor 4: Responsive to Training Continued)

*[355] Dog is willing to let go of toy when playin@.g., during tug of

war). -036 -.118 -103 -341 -.105

[232] When walking on leash, dog tends to pull ahea .079 .005 336 .338  .199

[337] Dog is dominant over owner. .052 .240 122,328 118

[160] Dog destroys household objects by chewinggidig, or

scratching when owner is at home. .070 .065 169 326 .012

[302] When alone or about to be left alone, dodeistructive (e.g.,

chews/scratches doors, floors, windows, curtains). .126 .030 .186 .324 -.007

[256] Dog becomes agitated when another dog resdoad or a

treat. 132 .041 160 .312 .305

[235] Dog tries to steal food. .036 -.019 .085 .300 .139

[236] Dog persistently begs for food. .068 -.027 461 .287 .203

*[149] Dog's behavior is predictable. -.194 -256.022 -281 -.067

*[349] Dog was easily housetrained. -.121  -.083 070 -.279 -.067

*[175] Dog is highly predictable. -.211  -256 -.049-.279 -.075

*[147] Dog keeps living area clean (e.g., tendsliminate in one

area). -044 -023 .026 -.278 -.016

*[150] Dog keeps itself clean. -.061 .025 .069 -262 .028

*[301] When alone or about to be left alone, dodnek, barks, or

howls. 198 .038 .212 262 .041

[334] Dog is physically pushy with people. -.018 221 .245 261 .214

[128] Dog barks excessively. .146 .167 227 259 198

*[151] Dog is orderly (e.g., tends to keep and plath toys in a

specific area). -.002 .038 -.122 -250 -.040

[305] When left or about to be left alone, dog ates or defecates. 142 .054 .034.206 .023

*[196] Dog exhibits less fear of objects (e.g., wams, brushes) or
situations (e.g., pet stores, kennels) after regeexposure to them.  -.044 .028 .047 -.165 -.025

[261] Dog mounts (or attempts to mount) adults. 2.02 .088 .066 .162 .037
[263] Dog mounts (or attempts to mount) objectg.(¢oys, blankets,

furniture). .077 112 107 .150 -.004
[166] Dog digs holes in dirt or sand. -.011 -.006 139 .139 .025
[266] Dog relentlessly mounts other dogs. -.022 7.11.102 .137 .097
[262] Dog mounts (or attempts to mount) children. 053  .116 .059 .127 .076
*[355] Dog is willing to let go of toy when playin@.g., during tug of

war). -036 -.118 -.103 -.341 -.105

Factor 5: Aggression towards Animals

*[313] Dog is friendly towards unfamiliar dogs. 201 -.199 137 .091 -.651
[30] While on leash, dog exhibits aggressive bebrafe.g., bares

teeth, growls, lunges) towards unfamiliar largesiog .090 .255 .025 .039 .651
[32] While on leash, dog exhibits aggressive bebrae.g., bares

teeth, growls, lunges) towards unfamiliar small slog .096 .264 .026 .042 .644
*[318] Dog exhibits friendly behavior towards unfdiar dogs (e.qg.,

sniffing, tail wagging, licking). -170 -.182 .164 .091 -.634
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Appendix B. Continued

Item text Loading of each item on each factor

Factor Factor Factor Factor Factor
1 2 3 4 5

Factor 5: Aggression towards Animals Continued)

[31] While off leash, dog exhibits aggressive bebate.g., bares

teeth, growls, lunges) towards unfamiliar largesiog .098 .255  -.013 .031 .633

[41] Dog has a tendency to attack (or attempttimck} male dogs. .014 .229  -.037 .016.626

[42] Dog has a tendency to attack (or attempttimckj female dogs. .051 .200 -.027 .050.623

[33] While off leash, dog exhibits aggressive bebate.g., bares

teeth, growls, lunges) towards unfamiliar small slog .079 .260 -.012 .035 .610

[80] Dog exhibits aggressive behavior (e.g., b&eeth, growls,
lunges) when threatened by a dog (e.g., barkeehlgdo or lunged at).  -.017 .223 .006 -.015.594

*[286] Dog is playful with unfamiliar dogs. -.209 -.111 .290 114 -590
[34] While on leash, dog exhibits aggressive bebrae.g., bares

teeth, growls, lunges) towards familiar large dogs. .092 .265 -.004 .089 .537
[35] While off leash, dog exhibits aggressive bebate.g., bares

teeth, growls, lunges) towards familiar small dogs. .052 .280 -.042 .066 .497
[339] Dog is often dominant over other dogs. -.192.211 .054 .034 489
[329] Dog is assertive or pushy with other dogs. 099. .195 .160 125 .483
*[314] Dog is friendly towards familiar dogs. -81 -.168 .186 -.038 -.468
[28] Dog exhibits aggressive behavior (e.g., béeeth, growls,

lunges) towards unfamiliar cats. .056 .186 .059 .084 .467
*[317] Dog exhibits friendly behavior towards fdrmar dogs (e.g.,

sniffing, tail wagging, licking). -126  -.102 213  -.011 -.465
[81] Dog exhibits aggressive behavior (e.g., b&eeth, growls,

lunges) towards other dogs in household. .096 A72 -.027 .090 .425
[110] Dog exhibits aggressive behavior (e.g., béaeth, growls,

lunges) towards small wild animals (e.g., squirrbigds). .077 157 134 .099 424
*[287] Dog is playful with familiar dogs. -.141 031 .388 -.020 -.423
[104] Dog exhibits aggressive behavior (e.g., bégeth, growls,

lunges) when walking on a leash. 115 371 .028  .077 .414
[114] Dog guards food or treats from other dogs 1.08 .107 .052 .106 .405
* [74] Dog willingly shares toys with other dogs. .065 -.131 .004 -.186 -.397
[330] Dog guards food and feeding area from ottogysd .096 113 .037 .077 .393
[338] Dog is dominant. -.226 .226 .097 .058 .367
[29] Dog exhibits aggressive behavior (e.g., b&eeth, growls,

lunges) towards familiar cats. .059 133 .033 .106 .365
[333] Dog exhibits assertive behaviors (e.g., staeréct, ears

forward, direct stare, tail up) when greeting dogs. -.124 .120 .089 .000 .354
[136] Dog likes to chase cats. .049 .055 195 .140 .338
[255] Dog tends to be jealous. .195 .093 .305 179 326
[137] Dog likes to chase squirrels, birds, and otmall animals. .083 .036 .268 112 .316
[143] Dog kills other animals (e.g., squirrels, bdb, birds). -.034 .057 .042 .041 .308
[129] Dog barks loudly and persistently when dotiniegs or mail is

delivered. .156 .185 .266 .028 .305
[142] Dog catches other animals (e.g., squirrelsbits, birds). -.042 .054 .082 .050 .290
[120] Dog barks when an unfamiliar person (e.glivdey person)

approaches the home. .118 .205 .238 -.106 .286
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Appendix B. Continued

Item text Loading of each item on each factor
Factor Factor Factor Factor Factor
1 2 3 4 5
Factor 5: Aggression towards Animals Continued)
[185] Dog is very excitable when it encounters cats .084 .043 .239 219 279
[24] When at home, dog barks at bicycles, childteming, or
joggers. 166 267 .199 127 271
[259] Dog frequently urine marks when outside. 304 .072 .096 .055 .228
[138] Dog likes to chase cars and motorcycles. .058210 .160 142 222
[237] Dog is very food-motivated. .004 -.068 157 041 213
[238] Dog gulps food. .037 -.033 .099 194 197
[189] Dog is very excitable at feeding times. .084.051 151 163 .190
[125] Dog often requests to be fed. .048 -.055 .107182  .183
*[265] Dog is mounted by other dogs (apart frorpraypriate
mating). 121 -100 .089  .120 -.155
*[290] Dog enjoys playing alone. -.066 .075 .106.100 -.138
[124] Dog displays a strong attachment to a pdefamember of the
household. 123 .035 .118 -.104 .130
[164] Dog buries or tries to bury objects (e.gystdones) outside. .050 .038 .086 .087.088

Note The highest factor loading of each trait is in hate type. Items with an asterisk
next to them load negatively on the factor undeictvithey are listed. The numbers
presented before each item are assigned soletiiggourpose of identifying and
specifying each item (e.g., in “Source item num&grgolumn of Appendix C) and had
no influence on the order in which the items weteistered. The bolded horizontal
lines that form the borders between some items d=tethe .3 and .4 cut-offs indicated
as the cut-off for significant loadings by Floyddawidaman (1995¥.The item “Dog is
anxious” was accidentally included twice in the sfinnaire. Loadings for both
instances appear here and are italicized, thowghdm is counted once towards the total
of 352 items in the table.
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Appendix C. Study 2: Item list resulting from iteeduction phase

Loading Source item
FACTOR 1: Fearfulness direction number(s)
Facet 1: Fear of peopl€10 items)
Dog behaves fearfully towards unfamiliar people. + (5,7,9,10, 214,
345)
Dog behaves fearfully towards familiar people. + (6,11, 12, 223)
Dog behaves fearfully towards children. + (13, 14, 207, 208)
Dog behaves fearfully in response to perceiveektis from people (e.g., + (3, 4, 226)
being cornered, having collar reached for).
Dog behaves fearfully when near crowds of people. + (211)
Dog is shy. + 135
Dog is cautious, careful. + 341
Dog behaves fearfully towards moving bicyclegigers, skateboarders. + (225)
Dog is relaxed when greeting people. - 213
Dog behaves submissively (e.g., rolls over, aveigk contact, licks lips) + 1,2
when greeting people.
Facet 2: Non-social fea(8 items)
Dog adapts easily to new situations and envirarisne - 64, (65, 240, 271)
Dog is confident. - 193
Dog is anxious + 122, 270, (123,
174, 192, 194,
269)
Dog is quick to recover after being startledragtftened. - (195, 273, 298)
Dog is fearful of loud noises (e.g., heavy t@ffiar horns, slamming doors, + (219, 241, 244,
fireworks). 245)
Dog attempts to flee from novel objects or sitra. + 197, (209, 343)
Dog is easily startled by unexpected contact wiijects (e.g., tripping, + 133
brushing against a door frame).
Dog easily gets over unpleasant experiences @amful toe nail clippings). - 239
Facet 3: Fear/submission towards dog& items)
Dog behaves fearfully towards other dogs. + (17, 18, 19, 20,
21, 22)
Dog behaves fearfully when threatened by othegsde.g., growled or + (198, 227)
lunged at, cornered).
Dog behaves submissively (e.g., rolls over, aveigk contact, licks lips) + (332, 340)
when greeting other dogs.
Dog avoids other dogs. + 331
Dog is bold. - 134
Facet 4: Fear of Handling(6 items)
Dog behaves fearfully when groomed (e.g., naitsnhed, brushed, bathed, + (201, 202, 203,
ears cleaned). 204, 206)
Dog behaves fearfully during visits to the vetarian. + (220, 221)
Dog exhibits fearful behaviors when restrained. + (205)
Dog is sensitive (and reactive) to pain. + (282, 283, 284)
Dog is easily upset when corrected, scoldeduaighed. + (215, 352)
When alone or about to be left alone, dog shaltésgers, or trembles. + 307
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Appendix C. Continued

Loading  Source item
FACTOR 2: Aggression towards People direction number(s)
Facet 1: General Aggressiol(8 items)
Dog behaves aggressively towards unfamiliar peopl + (27, 37, 38, 43,
45, 47, 48, 105,
111, 112, 113)
Dog behaves aggressively towards familiar people. + (44, 46, 49, 50,
113)
Dog behaves aggressively when a person (e.gquidelivery person) + 77)
approaches the house or yard.
Dog is friendly towards unfamiliar people. - (212, 289, 320,
321, 322, 323,
324, 326, 328)
Dog behaves aggressively towards children. + 92098, 99,
100)
Dog shows aggression when nervous or fearful. + 67 2
Dog behaves aggressively towards moving bicygbegiers, skateboarders. + (108)
Dog behaves aggressively towards people withroififr objects (e.qg., + (101)
canes, wheelchairs, umbrellas).
Facet 2: Situational Aggressiorn(7 items)
Dog behaves aggressively in response to percéivedts from people (e.g., + (26, 36, 83)
being cornered, having collar reached for).
Dog behaves aggressively during visits to therugarian. + (118, 119)
Dog displays aggression that is sudden and withpparent reason. + 90, (127)
Dog behaves aggressively when restrained or bdr{dlg., groomed). + (91, 92, 93, 94,
95, 96)
Dog aggressively guards coveted items (e.gestiém, treats, food bowl). + (115, 1186, 117)
Dog behaves aggressively when scolded or punished + (106)
Dog behaves aggressively if disturbed or movedniesting. + (78, 79)
FACTOR 3: Activity/Excitability
Facet 1: Excitability (9 items)
Dog becomes very excited when owner returns home. + (180, 308)
Dog is active (e.g., jumps, sniffs a lot) wherkireg on a leash. + 51
Dog is very excitable when visitors arrive. + 183, (179)
Dog is boisterous. + 60
Dog is very excitable around other dogs. + (177, 178)
Dog seeks constant activity. + 58
Dog is very excitable when around squirrels, fjim other small animals. + 187
Dog tends to be calm. - 57
Dog is very excitable just before being takengavalk. + 182
Facet 2: Playfulnesg7 items)
Dog retrieves objects (e.g., balls, toys, sticks) + (228, 230)
Dog gets bored in play quickly. - 295
Dog enjoys playing with toys. + 291, (188, 229,
292, 358)
Dog is interested in playing tug-o-war with peopt dogs. + (356, 357)
Dog is active during play with other dogs. + 55
Dog is playful with familiar people. + 288
Dog is aloof or indifferent towards other dogs. - (315, 316)
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Appendix C. Continued

315

Loading  Source item
FACTOR 3: Activity/Excitability ( Continued) direction number(s)
Facet 3: Active engagemeni6 items)
Dog is very alert. + 121
Dog is curious. + 157, (242, 252,
346)
Dog is lethargic - 61, (52, 53, 56,
62)
Dog works at tasks (e.g., getting treats out kbag, shredding toys) until + 171
entirely finished.
Dog is very watchful (e.g., monitors for squisiehttends to noises). + 342
Dog will work to obtain an object or reward (¢lgall, treat) that is hidden. + 361
Facet 4: Companionability (5 items)
Dog is affectionate. + (66, 67, 68)
Dog follows people around. + 233, (69)
Dog seeks companionship from people. + 311, (70, 71, 72)
Dog loves to be praised. + 350
Dog is aloof. - 319
FACTOR 4: Responsiveness to Training
Facet 1: Trainability (7 items)
Dog is slow to respond to corrections. - 351, (131)
Dog is attentive to owner’s actions and words. + (153, 155, 169,
278)
Dog is willing to complete work, task, or traigimithout a reward. + (359)
Dog is able to focus on a task in a distractifgasion (e.g., loud or busy + 168, (170)
places, around other dogs).
Dog ignores commands. - 154
Dog is slow to learn new tricks or tasks. - 250, (145, 247,
251, 280, 353)
Dog is intelligent. + 248
Facet 2: Controllability (7 items)
Dog is destructive. - 162, (160, 163)
When off leash, dog comes immediately when called + 276, (146, 279)
Dog leaves food or objects alone when told tealo + 277, (235)
Dog is quick to sneak out through open doorggat - 281, (335)
Dog is willing to let go of toys when playing ge. during tug-o-war). + 355
When walking on leash, dog tends to pull ahead. 232
Dog is dominant over owner. - 337
FACTOR 5: Aggression towards Animals
Facet 1: Aggression towards dogb items)
Dog behaves aggressively toward dogs. + (30, 31, 32, 33,
34, 35)
Dog responds aggressively when threatened byhandog (e.g., growled or + (80)
lunged at, cornered).
Dog has a tendency to attack (or attempt to lgtather dogs. + (41, 42)
Dog is friendly towards other dogs. - (313, 314, 317,
318)
Dog is playful with other dogs. - (286, 287)



Appendix C. Continued

Loading  Source item
FACTOR 5: Aggression towards Animals Continued) direction number(s)

Facet 2: Prey drive(6 items)
Dog behaves aggressively towards cats. + (28, 29)
Dog likes to chase cats. + 136
Dog likes to chase squirrels, birds, or otherlsaramals. + 137

+
+

Dog catches and kills other animals (e.g., sglsrrabbits). 110, (142, 143)
Dog likes to chase bicycles, joggers, and skatatsrs. 139
Dog is very excitable around cats. + (185)

Facet 3: Dominance over dogéb items)

Dog guards food or treats from other dogs. + (114, 330)
Dog willingly shares toys with other dogs. - 74

Dog is dominant over other dogs. + 339

Dog is assertive or pushy with other dogs (é.@n,a home with other dogs, + (81, 329)
when greeting).

Dog frequently urine marks. + (259)

Dog jumps up on (e.g., in play) and/or mounteottogs (outside + (264, 266)

appropriate mating).

Notes.?ltem numbers correspond to numbers assigned toi@mshin Studies 1 and 2 for
purpose of identifying each item; see Appendix Botate the item associated with each
number. Item numbers not in parentheses indicatethle new item (in the questionnaire
derived in Study 2) is an exact quotation of theti. Item numbers in parentheses
indicate that the new item is used to addressdaheeat of all of the listed items, is a
composite of those items, or is a modified vergibthe item.
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Appendix D. Study 3: CFA model item loadings orefdog personality factors

Factor 1: Fearfulness

Iltem Loading
1 1.382
2 467
3 .906
4 1.286
5 1.428
6 1.461
7 .968
8 .961
o* .907
10 .594
11* 1.099
12* 1.180
13 1.302
14* .830
15 1.136
16 1.164
17 .937
18* .525
19 .819
20 .974
21 426
22 577
23* .857
24 1.000
25 1.145
26 .836
27 495
28 727
29 .325
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Factor 2: Aggression towards People

Iltem Loading
30 1.108
31 .338
32 1.230
33* 1.034
34 733
35 1.264
36 .884
37 .819
38 1.000
39 591
40 448
41 532
42 .622
43 .345
44 444

Factor 3: Activity/Excitability

ltem Loading
45 443
46 761
47 .769
48 1.308
49 931
50 1.360
51 .615
52* .836
53 487
54 1.444
55* 1.045
56 1.261
57 1.434
58 .820
59 .627
60* .686
61 499
62 .506
63* 794
64 .879
65 .606
66 .803
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Appendix D. Continued

Factor 3: Activity/Excitability ( continued)

Iltem Loading
67 1.000
68 .627
69 AT72
70 323
71* 754

Factor 4: Responsiveness to Training

Iltem Loading
72 1.119
73* .655
74* .902
75* 1.063
76 1.359
77 .693
78* .313
79 1.000
80* 1.423
81* .861
82 1.060
83* .549
84 .834
85 .627
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Factor 5: Aggression towards Animals

Iltem Loading
86 1.689
87 1.538
88 1.412
89* 1.331
90* .827
91 792
92 .639
93 .543
94 672
95 475
96 .552
97 1.000
98* .839
99 1.108
100 1.089
101 457
102 .330

Note Factors 1 and 2, 2 and 5 are correlated in thisaméteéms with loadings .500 are
bolded; these items were considered for eliminafiwom the questionnaire based on their
loadings. Item numbers are from items as they warebered in Study 3. Reverse-coded
items were rekeyed before the model was fit sodhdtems should load positively in the
model; those items that are reverse coded andnekeged are indicated by an asterisk
after the item number.
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Appendix E. Study 3: Convergent validity — Corralas of items that load on the same factors anet$ac

Factor 1: Fearfulness

Facet 3: Fear/ submission to

Facet 1. Fear of people Facet 2: Non-social fear dogs Facet 4: Fear of handling
1 2 3 4 5 6 7 8 *9 10 *11 *12 13 *14 15 16 17 *18 19 20 21 22 *23 24 25 26 228 29
Facet 1: Fear of people
1 1
2 .425 1
3  .496 .287 1
4 529 .346 .401 1
5 .667 .356 .457 .515 1
6 .642 .365 .398 .481 .626 1
7 .374 .208 .216 .345 .373 .461 1
8 .467 .269 .390 .395 .497 .408 .264 1
*9 387 .228 .259 .290 .368 .270 .102 .283 1
10 .236 .170 .134 .206 .219 .292 .173 .179 .087 1
Facet 2: Non-social fear
*11 471 .302 .312 .369 .523 .472 .272 371 .355 .1601
*12 514 .342 .350 .434 543 592 .335 .391 .323 .2Hb5 1
13 412 .289 .303 .398 .468 .458 .308 .316 .348 .2BD9 .529 1
*14 363 .240 .271 .347 .436 .380 .261 .305 .244 .14B8 .492 .425 1
15 .320 .194 .214 .314 .403 .375 .294 .347 .144 1888 .347 .347 .384 1
16 .482 .303 .321 .435 .537 .516 .340 .423 .292 .2%®9 .507 .418 .403 .404 1
17 .338 .242 .237 .358 .373 .355 .310 .314 .198 .1BB6 .361 .356 .346 .398 .437 1
*18 .196 .144 .144 205 .208 .173 .116 .180 .104 .0&B5 .231 .178 .328 .143 .181 .198 1
Facet 3: Fear/submission to dogs
19 .387 .252 .315 .334 .389 .390 .225 .339 .218 .192 .321 .44 .2B1 .233 .341 .244 186 1
20 .314 .209 .261 .303 .314 .345 .213 .289 .156 .220 .252 .399 .JDO .279 .334 .226 .172.517 1
21 .150 .109 .094 .128 .145 .230 .135 .142 .089 .403 .099 .234 116 .116 .184 .122 .027.221 .269 1
22 241 172 .237 .192 .254 .284 .182 .176 .090 .112 .244 279 243 .152 .195 .152 .128.465 .278 .076 1
*23 296 .179 .189 .239 .323 .457 .300 .225 .072 .216 .285 .53%® .ZB9 .263 .356 .208 .126.225 .281 .213 .151 1
Facet 4: Fear of handling
24 239 .171 .185 .313 .261 .217 .187 .247 .164 .135 .264 .258 .Z%8 .238 .259 .240 .184 .223 .223 .089 .147 .1291
25 .397 .225 .328 .372 .395 .376 .273 .283 .216 .161 .350 .33® .37 .300 .312 .254 .178 .283 .252 .083 .218 .20829 1
26 .351 .272 .312 .449 .378 .323 .240 .324 .261 .180 .363 .3540 .34 .272 .365 .308 .185 .297 .247 .106 .182 .13823 .358 1
27 116 .081 .108 .190 .130 .140 .221 .137 .027 .100 .098 .133® .134 .203 .150 .195 .120 .148 .193 .071 .108 .12B41 .211 .169 1
28 .180 .121 .136 .279 .220 .220 .218 .164 .087 .153 .216 .26 .Z%H1 .232 .245 .221 .133 .176 .202 .117 .141 .16P15 .197 .255 .217 1
29 .137 .127 .141 .185 .206 .151 .117 .173 .144 .123 .208 .202 .284 .157 .208 .187 .114 .158 .126 .084 .111 .06®45 .177 .220 .068 .142
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Appendix E. Continued

Factor 2: Aggression towards People

Facet 1: General aggression towards people

FacetQituational aggression towards people

30 31 32 *33 34 35 36 37 38 39 40 41 42 43 44 45
Facet 1: General aggression towards people
30 1
31 .299 1
32 .548 .194 1
*33 .593 211 .456 1
34 446 262 .321 .379 1
35 .487 .309 .384 .360 .414 1
36 .414 251 373 275 .334 .383 1
37 472 228 .366 .338 .330 .443 .439 1
Facet 2: Situational aggression towards people
38 479 .286 .361 .382 .388 .545 .328 .383 1
39 .373 .266 .238 .290 .307 .421 272 .284 .426 1
40 .291 258 .206 .180 .260 .382 .249 .235 .279 .211 1
41 236 .231 .182 .164 .246 .373 .258 .213 .393 419 .234 1
42 172 152 176 .087 .185 .270 .212 .161 .241 .162 .206 .204 1
43 195 .319 .131 .093 .188 .295 .197 .157 .341 .198 .245 .311 .249 1
44 171 220 .136 .099 .166 .310 .176 .152 .285 .232 .250 .364 .313 .310 1
45 056 .012 .049 .020 -.006 -.003 .016 .017 .030 -.003 -018 .005 .040 .006 .024 1
46 .051 .045 .065 .029 .055 .066 .107 .111 .065 .027 .029 .084 .105 .052 .054 .154
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Factor 3: Activity/Excitability

Facet 1: Excitability

Facet 2: Playfulness

Facet 3: étive engagement

Facet 4: Companionability

47 48 49 50 51 *52 53 54 *55 56 57 58 59  *60 61 62  *63 64 65 66 67 68 690 771
Facet 1: Excitability
47 1
48 .316 1
49 394  .328 1
50 189 .381 .265 1
51 238 .203 .301 .175 1
*52 292 421 302 471 .180 1
53 336 .198 .223 .128 .213 .173 1
Facet 2: Playfulness
54 110 .171 .050 .279 .045 .116 .016 1
*55 .041 .110 .023 .145 -043 .061 -.020 .378 1
56 138 .232 129 .281 .068 .141 .025 .565 .372 1
57 160 .240 .177 .258 .090 .146 .072 .417 .254 544 1
58 .065 .204 .220 .224 .065 .081 .020 .180 .207 .271 .240 1
59 176 .219 .141 182 .060 .063 .032 .249 .208 .361 .273 .264 1
*60 157 161 .399 .063 .076 .110 .061 .033 .121 .126 .115 .317 .134 1
Facet 3: Active engagement
61 111 179 064 252 117 117 .081 163 .143 159 .147 .1992 .1666 1
62 31 219 117 214 137 .082 .042 156 .093 .219 .185 .2190 .2401 .303 1
*63 .067 .195 .074 .305 .057 .221 .000 264 294 280 .176 .2578 .2a41 326 .227 1
64 .095 .151 .068 .190 .078 .093 .072 .288 .213 .288 .228 .1417 .1®52 155 .199 .165 1
65 144 158 142 192 .366 .120 .121 .090 .044 .105 .093 .0882 .0921 410 227 .146 119 1
66 .084 140 .043 .158 .074 .037 .062 399 265 .339 .241 1434 .1952 200 .248 226 .439 .149 1
Facet 4: Companionability
67 .077 .078 .041 .034 -034 -066 .069 .089 .128 .137 .098 .1437 . .097 106 155 .087 .050 .050 .103 1
68 136 .112 .081 .142 .016 .054 .068 119 .071 131 .120 .0724 .1D39 .092 .129 .068 .106 .082 .092 .278 1
69 136 .111 .074 .084 -009 -.004 .067 126 0119 196 .132  .12Z84 . .076 .088 .171 .076 .118 .043 .128 .440 .410 1
70 .039 .051 .019 .036 -.032 -071 .093 .108 .156 .132 .083 .11716 . .064 132 155 .099 .131 .066 .139 .426 .244 .289 1
71 -069 -112 -070 -.066 .025 -.053 .009 -119 -202 -.15884.0-.144 -210 -294 -018 -099 -202 -078 .070 -106.313 -.174 -311 -.184
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Appendix E. Continued
Factor 4: Responsiveness to Training
Facet 1: Trainability Facet 2: Unruliness
*72 73 74 75  *76  *77 78 *79 80 81 *82 83 *84 *85
Facet 1: Trainability
*72 1
73 433 1
74 .364 .388 1
75 322 349 321 1
*76 525 464 402 .387 1
*77 374 297 295 277 .339 1
78 249 278 242 246 221 524 1
Facet 2: Unruliness
*79 217 232 165 .171 .261 .061 .066 1
80 402 441 340 420 563 .251 .178 .216 1
81 3569 .339 .326 .286 .344 .236 .198 .215 .325 1

*82 264 245 214 218 .367 .127 .057 .307 .424 .272 1

83 202 193 .188 .199 .187 .093 .069 .134 .170 .289 .158 1

*84 233 198 .157 .247 .290 .052 .065 .176 .283 .193 .278 .145 1

*85 338 273 .224 201 .343 .157 .109 .192 270 .271 .213 .200 .217 1
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Factor 5: Aggression towards Animals

Facet 1: Aggression towards dogs Facet 2: Prey drive

Facet 3: Dominance over dogs

86 87 88 *89 *90 91 92 93 94 95 96 97  *98 99 100 101 102
Facet 1: Aggression towards dogs
86 1
87 617 1
88 773 553 1
*89 .706 .508 .664 1
*90 443 299 411 .662 1
Facet 2: Prey drive
91 271 234 258 .200 .104 1
92 194 189 .183 113 -.003 .646 1
93 176 .180 .160 .102 .001 .372 .525 1
94 215 217 211 167 .101 .389 .374 .438 1
95 182 151 .184 119 .003 .190 .274 .263 .152 1
96 161 144 163 .089 -.009 .647 .726 .454 297 .239 1
Facet 3: Dominance over dogs
97 272 324 254 263 .189 175 136 .140 .169 .138 110 1
*98 318 305 .282 .358 .315 169 117 125 189 .118 .088.509 1
99 439 460 .362 .324 .172 .184 158 .138 .230 .078 .107.320 .308 1
100 424 402 369 306 .122 200 .202 .164 .184 160 .176.306 .287 .561 1
101 148 176 .097 114 125 115 104 .087 .134 077 .071.127 .124 190 .122 1
102 107 .097 .096 -.007 -.143 111 170 155 126 .157 .156.123 .060 .252 .269 .165 1
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Appendix F. Study 3: Discriminant validity — Com&bns of items that load on different factors faets
Fearfulness and Aggression towards People

Factor 1: Fearfulness

Facet 1: Fear of people Facet 2: Non-social fear
1 2 3 4 5 6 7 8 *9 10 *11 *12 13 *14 15 16 17 *18
Factor 2: Aggression towards People
Facet 1: General aggression towards people
30 .428 .230 .320 .322 .341 223 .198 .263 .355 .010 .280 .2082 212 124 218 .185 114
31 .199 .248 .159 .208 .180 .104 .084 .152 .172 .029 127 1355 .16115 .067 .127 .120 .108
32 .323 179 226 .240 .258 .177 .178 206 .302 .014 236 .1643 2255 142 179 .163 .108
*33 640 .336 .426 .401 530 .461 .311 .349 409 .073 419 3822 .3299 .189 .339 .221 .154
34 326 .197 596 .287 .313 .210 .134 259 .263 .046 251 2244 2200 .126 .212 .188 .111
35 .354 .199 .318 .370 .316 .205 .171 .290 .292 .053 312 2731 3256 .157 .226 .215 .198
36 .219 .127 218 .219 225 .094 .093 .337 .252 -.001 .200 .12m®0 .2.150 .110 .179 .142 .091
37 339 .186 .262 .277 .281 .175 .161 .293 .279 .039 249 1933 2£06 .161 .234 242 155
Facet 2: Situational aggression towards people
38 .323 .234 270 432 274 .182 167 .247 .250 .036 245 1972 2484 137 177 .206 .153
39 .245 201 .214 251 .232 .113 .110 .194 .208 .031 .208 .1395 .1863 .072 .139 .170 .170
40 .163 .169 .187 .172 .171 .079 .073 .149 149 .019 184 1331 .1845 .115 .114 .103 .141
41 .168 .162 .154 217 .170 .076 .093 .201 .167 .053 .203 .1166 .1868 .120 .135 .165 .146
42 115 112 112 153 121 .045 .049 .124 108 .029 134 .0270 .1®98 .097 .102 112 122
43 .110 .131 .089 .173 .125 .037 .041 .128 .126 .033 137 .0849 .1423 .075 .098 .108 .124
44 091 .115 .104 .158 .106 .063 .077 .144 115 .019 131 .0689 .1326 .121 .109 .132 .121
45 .029 .027 .002 .059 .039 .037 .067 .044 .082 .038 .023 -.00870 .0.003 .089 .063 .074 -.021
46 .046 .000 .032 .103 .088 .006 -.050 .053 .191 .019 .035 .0119 .1.028 .052 .085 .090 -.017
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Appendix F. Continued
Fearfulness and Aggression towards People

Factor 1: Fearfulness

Facet 3: Fear/submission towards
dogs Facet 4: Fear during handling

19 20 21 22 *23 24 25 26 27 28 2
Factor 2: Aggression towards People
Facet 1: General aggression towards people
30 .196 .096 -.034 .162 -.006 154 256 .260 .050 .102
31 .125 .101 .029 .086 -.001 108 .149 .154 .098 .073
32 .186 .101 -.031 .143 -.035 142 252 215 .058 .088
*33 .254 157 .023 .217 .161 147 346 .287 .062 .107
34 203 .147 .012 171 .032 146 229 .282 .086 .082
35 .351 .217 -025 .193 .008 237 268 .364 .134 .124
36 .167 .082 -033 .074 -.069 164 190 .221 .091 .074
37 216 .143 .015 .100 -.017 189 222 252 .092 .096
Facet 2: Situational aggression towards people
38 .217 .100 -.001 .171 -.018 218 236 .326 .138 .110
39 .155 .104 -.024 .127 -.015 237 .332 290 .116 .067
40 .164 .077 -.016 .122 -.045 125 104 .185 .068 .038
41 165 .113 .028 .102 -.023 366 .219 .329 .159 .095
42 120 .066 .003 .086 -.086 149 .089 167 .113 .074
43 106 .060 -.003 .085 -.059 .140 .106 .189 .077 .090
44 116 .086 -.011 .111 -.048 184 136 .188 .109 .082
45 019 .052 .048 .007 -.034 .037 .056 .034 .081 .102
46 .043 .075 .050 -.047 -.124 109 .090 .083 .086 .051
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Appendix F. Continued
Fearfulness and Activity/Excitability

Factor 1: Fearfulness

Facet 1: Fear of people

Facet 2: Non-social fear

1 2 3 4 5 6 7 8 *9 10 *11  *12 13  *14 15 16 17 *18
Factor 3: Activity/Excitability
Facet 1: Excitability
47 -020 -.034 -016 .037 -013 -.073 -083 .040 .268 -.017 .02R14 .080 .003 .051 .022 .060 .007
48 -.020 -.034 -.011 -.040 -.054 -.140 -.193 -.022 .208 -.049009. -.079 .054 -.042 -.057 -026 -.022 -.050
49 035 .007 .015 .070 .046 -.040 -076 .078 .264 .053 .039 .01B33. .026 .050 .078 .087 .010
50 .022 .000 .033 .016 .007 -.052 -.088 .021 .136 .032 -.017 2-.04122 .010 -.010 .020 .035 -.021
51 .020 .013 .033 .081 .036 -.001 -019 .039 .122 .027 .023 .01P10. .011 .051 .039 .078 -.007
*52 146 .093 .131 .141 143 .044 -125 140 402 .026 .216 .18X6 .2.144 .061 .127 .113 .047
53 .025 .031 .005 .039 .008 .012 -.018 .034 .127 .023 .049 .0120 .1.024 .080 .063 .067 -.011
Facet 2: Playfulness
54 .010 -.016 -.020 -.066 -.064 -.061 -.040 -.026 .039 -.012 72.0-.085 -.025 -.080 -.073 -.046 -.021 -.047
*55 -029 -.052 -054 -084 -079 -.079 -082 -055 .028 -.049067 -.101 -103 -101 -.091 -.097 -089 -.065
56 -.015 -.032 -.030 -.069 -.067 -.099 -.068 -.028 .061 -.029072. -.119 -061 -122 -.082 -034 -038 -.065
57 -054 -.061 -.075 -055 -.086 -.116 -101 -045 .084 -.035068. -.133 -050 -.115 -.058 -.028 -015 -.069
58 -.076 -.076 -.106 -.089 -.114 -162 -118 -.091 -.024 -.013164 -192 -146 -.154 -130 -.078 -.105 -.095
59 -144 -184 -144 -126 -.146 -.161 -.088 -.074 -.067 -.040175 -191 -114 -171 -.073 -.083 -.052 -.092
*60 -.036 -.048 -.060 -054 -.037 -114 -134 -026 .076 -.025059. -.061 -089 -.063 -.054 -027 -036 -.064
Facet 3: Active engagement
61 .007 -029 .009 .029 -.026 -028 .019 -.036 .039 -054 -.08460- .004 -.114 -.029 -.057 -042 -.049
62 -148 -131 -100 -.112 -168 -200 -.127 -.142 -048 -127232 -301 -113 -255 -146 -184 -144 -151
*%3 -.019 -.032 -008 -056 -.053 -.122 -082 -028 .038 -.093078. -.125 -087 -.133 -103 -088 -101 -.073
64 -078 -042 -072 -054 -105 -115 -.086 -.073 -.005 -.040096 -.135 -.028 -.093 -.074 -075 -.051 -.045
65 .089 .034 .072 .074 .064 .034 .130 .034 .102 .018 .016 -.0531 .0.017 .063 .018 .053 -.017
66 -046 -044 -036 -.059 -122 -108 -.065 -.095 -026 -.05713% -.138 -063 -146 -.101 -100 -084 -.073
Facet 4: Companionability
67 -105 -.093 -115 -112 -131 -125 -.047 -.047 -109 .010145. -121 -115 -127 -013 -.043 -.044 -109
68 -.050 -.050 -.090 -.063 -.045 -.035 -.015 -.027 -.026 .050055. -.028 .014 -.055 .008 -.008 .000 -.069
69 -173 -164 -173 -124 -161 -186 -.072 -078 -101 -016166 -.140 -104 -146 -.027 -.096 -043 -.072
70 -083 -.065 -105 -.047 -089 -065 .003 -.073 -114 .030 00.1-.104 -047 -120 -.013 -.057 -.024 -.093
71 .134 116 .118 .126 .142 .197 .179 .054 .062 .044 110 .1037 .1430 .080 .088 .096 .082

328



Appendix F. Continued
Fearfulness and Activity/Excitability

Factor 1: Fearfulness
Facet 3: Fear/submission towards
dogs Facet 4: Fear during handling
19 20 21 22 *23 24 25 26 27 28 29
Factor 3: Activity/Excitability
Facet 1: Excitability
47 .056 .085 .051 -.015 -121 .081 .038 .068 .035 .075 .033
48 .009 .005 .031 -.075 -306 .012 -.054 .032 -025 -.034 .029
49 072 .063 .078 -188 -150 .092 -.001 .126 .015 .061 .042
50 .025 .049 .072 -.017 -223 .013 -.032 .105 -021 -.002 .057
51 .057 .073 .021 .010 -121 .086 .060 .091 .081 .082 .041
*52 159 .123 .068 .039 -119 .125 .102 .225 -010 .034 .094
53 .025 .038 .004 .006 -.087 .094 .072 .083 .068 .079 .019
Facet 2: Playfulness
54 006 .008 .067 .001 -060 -.063 -.014 -049 -.035 -.030 -.019
*55 -.050 -.034 .011 -.082 -.054 -.123 -.093 -.085 -.070 -.05972.
56 -.023 -025 .090 -.102 -.124 -079 -.071 -.031 -.031 -.01922.
57 -028 -.003 .049 -065 -192 -036 -035 -046 -.017 -.03331.0
58 -.243 -133 .045 -389 -141 -115 -119 -.084 -.087 -.06945.
59 -.058 -043 .039 -.112 -139 -099 -.129 -.063 -.047 -.03650.
*60 -.099 -048 -.021 -.413 -059 -.034 -.090 -.045 -036 -.07072
Facet 3: Active engagement
61 -028 -.020 -.026 -.070 -199 -.026 .002 -.015 .058 -.01340.0
62 -113 -.089 -.039 -134 -316 -112 -138 -105 -.034 -.06840
*63 -.055 -042 -.022 -.095 -.137 -106 -.095 -.040 -.066 -.09049
64 -062 -.052 .016 -.053 -.138 -.079 -.075 -075 -.064 -.02862.
65 .053 .017 -.020 .014 -176 .047 .077 .064 .055 .067 .012
66 -034 -.039 -.004 -014 -125 -108 -.071 -075 -.047 -.02993
Facet 4: Companionability
67 -090 -.055 .026 -.088 -039 -.098 -103 -.096 -.004 .02514.0
68 .011 .056 .065 -.031 -041 -.019 -.063 -016 .044 .090 .075
69 -062 -.031 .006 -.106 -.077 -.033 -134 -095 .007 .052 1-.00
70 -050 -.022 .006 -.060 -.013 -.056 -.066 -073 .038 .112 6.05
71 .087 .029 .003 .159 .025 .072 .111 .104 .035 .032 .065
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Appendix F. Continued
Fearfulness and Responsiveness to Training

Factor 1: Fearfulness

Facet 3: Fear/submission towards

Facet 1: Fear of people Facet 2: Non-social fear dogs
1 2 3 4 5 6 7 8 *9 10 *11  *12 13 *14 15 16 17  *18 19 20 21 22  *23
Responsiveness to Training
Facet 1: Trainability
*72 -.042 -046 -.055 -.069 -101 -.034 .041 -105 -.153 -006106. -.086 -.110 -.122 -.068 -113 -.089 -.076 -.074 -.055 8.00.026 .040
73 -.027 -036 -.023 -041 -062 -.004 .083 -.063 -.144 -03410%t. -.095 -062 -139 -051 -082 -.053 -095 -.039 -03427.0 .031 .010
74 -061 -019 -.039 -115 -096 -.060 -005 -.106 -.103 -.046130 -.102 -.084 -132 -101 -136 -.103 -103 -070 -.09®5%t. -.023 -.027
75 -155 -078 -.086 -.163 -.241 -155 -053 -.198 -303 -.110295 -270 -.244 -258 -204 -242 -190 -112 -153 -.14®90. -.002 -.124
*76 -.030 -055 -.030 -.086 -102 -.039 .062 -091 -169 -018090. -.075 -120 -107 -.072 -109 -080 -.070 -090 -.06515.0 .014 .039
*77 -.063 -048 -.035 -077 -131 -126 -050 -.075 -.067 -125149 -172 -121 -148 -121 -171 -126 -.057 -061 -.07D65. -.062 -.133
78 -071 -102 -.053 -093 -.098 -103 -001 -.097 -.131 -118176 -.247 -125 -150 -.103 -145 -118 -.075 -061 -.08®8% -.033 -.185
Facet 2: Controllability
*79 -.008 -.038 -.001 -.042 -035 .022 .108 -.050 -.148 -.043 45.0-.020 -.093 -.037 .025 -.051 -036 -.020 -.017 -.037 -.09B59 .091
80 -.001 -012 -.005 -.053 -.063 -.006 .058 -.073 -.165 -.013100. -.069 -076 -.093 -.060 -.099 -.068 -059 -.055 -06914.0.057 .014
81 -.047 -035 -.037 -065 -068 -.003 .075 -107 -.137 -018116. -.060 -088 -.111 -.058 -.083 -.071 -072 -.046 -06124.0.002 .047
*82 .029 -008 .009 -.060 -021 .033 .086 -.046 -.111 -032 -.01©21 -.074 -.040 -047 -.048 -057 .017 -.016 -.046 -.054 4.04129
83 -.029 -009 -.012 -031 -.039 .012 .035 -.093 -.147 -013 76.0.004 -.046 -076 -.050 -050 -.070 -.023 -.041 -.048 -01921 .085
*84 -033 .001 -.018 -058 -061 .026 .078 -.049 -205 -033 1.07.035 -117 -.054 -050 -076 -.070 -037 -031 -083 -00857 .111
*85 -.074 -059 -.063 -.123 -102 -.028 -002 -142 -175 -007097 -030 -.181 -093 -.067 -102 -101 -.079 -116 -.08®05. -.065 .116
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Appendix F. Continued
Fearfulness and Responsiveness to Training

Factor 1: Fearfulness

Facet 3: Fear/submission towards
dogs Facet 4: Fear during handling

19 20 21 22 *23 24 25 26 27

28 29

Responsiveness to Training
Facet 1: Trainability

*72 -074 -055 .008 -.026 .040 -.133 -.068 -118 -.013
73 -039 -034 -027 .031 .010 -089 -.027 -085 .025
74 -.070 -.098 -051 -.023 -.027 -149 -065 -120 -.093
75 -.153 -146 -090 -.002 -124 -185 -139 -207 -.051

*76 -.090 -.065 -015 .014 .039 -121 -.069 -116 -.056

*77 -061 -.077 -065 -062 -133 -145 -.070 -.080 -.048
78 -.061 -089 -087 -.033 -185 -120 -.067 -.124 .008

Facet 2: Controllability

*79 -017 -037 -093 .059 .091 -.052 .035 -.087 .035
80 -.055 -.069 -014 .057 .014 -108 -.055 -.086 -.048
81 -046 -.061 -.024 .002 .047 -147 -052 -124 -.057

*82 -016 -.046 -.054 .044 .129 -.063 -.010 -.095 -.063
83 -.041 -048 -019 -021 .085 -066 -.045 -.075 -.016

*84 -031 -083 -008 .057 .111 -139 -.093 -103 -.036

*85 -116 -.089 -.005 -065 .116 -.142 -120 -.137 -.068

.029 0.11
.052 -.093
-.054094
-.058.30
-.01420.1
-.09419
-.04D78.

.026 -.109
.030 6.11
.023 4.10
.004 8.08
-.01D78.
-.05772.0
-.0123%.
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Appendix F. Continued
Fearfulness and Aggression towards Animals

Factor 1: Fearfulness

Facet 3: Fear/submission towards

Facet 1: Fear of people Facet 2: Non-social fear dogs
1 2 3 4 5 6 7 8 *9 10 *11  *12 13 *14 15 16 17  *18 19 20 21 22  *23
Aggression towards Animals
Facet 1: Aggression towards dogs
86 .146 .106 .150 .150 .152 .045 .047 .105 .182 .010 .181 .1021 .21m23 .080 .085 .113 .073 .292 .030 -.167 .243 -.141
87 .102 .047 .084 .152 .080 -.015 .044 .088 .121 -013 .120 .01D36 . .077 .065 .051 .081 .066 .153 -.034 -204 .164 -.188
88 .141 108 .146 .125 .137 .049 .031 .124 169 .012 .177 .1176 .1813 .066 .094 .102 .066 .263 .035 -141 .210 -.115
*89 .191 .116 .202 .151 .197 .132 .092 .125 .185 .020 .254 2129 .2180 .099 .104 .116 .117 395 .113 -141 439 -.019
*90 .126 .096 .167 .120 .153 .157 .105 .098 .102 .007 .223 .2222 .2080 .116 .089 .092 .119 .343 127 -089 .512 .080
Facet 2: Prey drive
91 .040 .057 .071 .079 .068 .008 .009 .061 .096 -.009 .061 .00®¢3 .0.030 .057 .034 .069 .013 .065 .024 -.043 .028 -.103
92 .027 .024 .034 .059 .028 -014 -.033 .030 .102 .007 .006 .00@6O0 . .010 .023 .011 .060 .013 .027 .017 -.019 -.028 -.106
93 .036 .012 .044 .065 .029 .009 -011 .014 .099 .021 .012 .00485 .0.006 .023 .025 .048 .003 .033 .046 .001 -.002 -.113
94 003 .047 .051 .054 .021 -006 -.012 -.006 .023 .000 .004 6-.00061 -.013 -023 .007 .015 .020 .024 -.037 -.076 .034 -.143
95 .135 .085 .117 .152 .133 .060 .024 .190 .235 .014 .131 .0897 .1®H97 .069 .133 .116 .030 .118 .086 .023 -.001 -.089
96 .032 .029 .032 .063 .045 .003 -.020 .056 .119 .026 .041 .0289 .0.026 .058 .046 .084 -.011 .061 .051 .027 -.005 -.106
Facet 3: Dominance over dogs
97 .098 .086 .124 .149 .103 .032 .027 .074 .107 .028 .126 .0474 .1D86 .072 .090 .097 .087 .134 .043 -.047 .138 -.096
*98 .086 .054 .122 103 .101 .038 .015 .061 .105 .002 .164 .0634 .1D89 .064 .064 .064 .072 .126 .026 -099 .173 -.064
99 -032 -024 .010 -012 -.028 -.148 -070 -.040 .053 -.131 7.00198 .013 -.049 -051 -.075 -.034 -005 -.061 -207 -.33918. -.378
100 .044 .021 .066 .041 .040 -073 -.091 .014 .164 -.056 .080 2-.08085 -.006 -022 .003 .032 .039 .021 -.086 -.187 .012 -.306
101 .015 .031 .020 .080 .023 -019 .033 -002 .012 .018 .018 -.01830 .028 .043 .032 .057 .045 .018 -.019 -080 .060 -.099
102 .000 -.020 .041 -.010 -.015 -090 -.113 .015 .112 .002 -.01956- .014 -053 -013 .010 .011 -008 -.051 -.012 -.072 -.10291
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Appendix F. Continued

Fearfulness and Aggression towards Animals

Factor 1: Fearfulness

Facet 4: Fear during handling

24 25 26 27 28 29
Aggression towards Animals
Facet 1: Aggression towards dogs
86 .143 .127 .206 .039 .078 .054
87 .103 .089 .134 .034 .066 .029
88 .136 .122 .198 .010 .047 .048
*89 .162 .187 .190 .053 .083 .076
*90 .136 .170 .125 .051 .081 .070
Facet 2: Prey drive
91 .061 .082 .113 .013 .013 .024
92 .048 .064 .073 .007 .019 -.009
93 .087 .068 .062 .077 .073 .023
94 023 .011 .055 .015 .018 .003
95 .129 .105 .151 .060 .068 .068
96 .053 .044 .091 .011 .025 .026
Facet 3: Dominance over dogs
97 129 .105 .138 .074 .070 .048
*98 .096 .110 .127 .021 .031 .035
99 .010 .011 .038 -.058 -.021 -.005
100 .052 .023 .103 -.060 .016 .035
101 .054 .053 .070 .074 .100 .043
102 .012 -.020 .054 -.041 -.025 .044
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Appendix F. Continued
Aggression towards People and Activity/Excitability

Factor 2: Aggression towards People
Facet 1: General aggression towards people Facet&ituational aggression towards people
30 31 32  *33 34 35 36 37 38 39 40 41 42 43 44 45 46
Factor 3: Activity/Excitability
Facet 1: Excitability
47 .080 .044 129 -.067 .044 100 .124 .082 .038 .045 .067 .088%9 .1.066 .061 .281 .281
48 .058 .044 .088 -.024 .061 .079 .119 .084 .048 .032 .063 .08M®™7 .0.077 .044 .143 .265
49 088 .050 .063 -.021 .075 .127 .147 .133 .068 .079 .079 .10189 .0.074 .023 .125 .295
50 .070 .052 .043 .012 .084 .073 .090 .081 .055 .038 .033 .0748 .0091 .066 .122 .246
51 .093 .069 .131 .011 .094 .121 .178 .125 .086 .048 .064 .0904 .11D58 .067 .095 .251
*52 145 104 .146 .134 .176 .218 .187 .161 .150 .130 .130 .1770 .1438 .123 .095 .240
53 .083 .039 .117 .025 .050 .058 .063 .057 .047 035 .052 .0436 .1D30 .067 .338 .283
Facet 2: Playfulness
54 .004 .018 .042 -.009 -.014 -.043 .010 .000 -.009 -.003 -.04604- -.056 -.012 -.057 .053 .036
*55 -015 -.008 .013 -.003 -.040 -.040 -.043 -.026 -.031 -.03®45. -055 -.080 -044 -.065 .021 -.003
56 -.013 .003 .016 -.030 -.005 -.035 -.011 -.008 .000 -.013 9.00006 -.040 -.025 -.019 .107 .095
57 .011 .024 -.001 -059 -.026 -031 .007 .027 .005 .030 -.03824.0-.028 .031 -.011 .102 .137
58 -.086 -.040 -.078 -.091 -.074 -121 -.023 -024 -.088 -06093 -082 -.052 -092 -.089 .031 .090
59 -109 -137 -.093 -178 -125 -093 -.035 -045 -.063 -.06D87 -059 -.042 -060 -.058 .125 .102
*60 -.029 -.007 -021 -.078 -035 -.003 .059 .007 -.039 -.0222%.0.006 -.013 -.026 -.035 .020 .127
Facet 3: Active engagement
61 .068 .006 .096 .049 .015 .025 .092 .040 .018 -.007 -.007 -00050 -.024 -.015 .120 .116
62 -.075 -.026 -.030 -131 -.059 -085 -.007 -053 -.041 -.034606 -019 -.008 -.054 -.050 .040 .175
*63 -.017 -.011 -013 .007 -025 -.033 .024 .002 -.021 -051 1.03025 -.036 -.017 -.057 .063 .100
64 -031 -.032 .013 -054 -.044 -050 -.001 -026 -.030 -.03®63. -.020 .037 -.010 -.030 .039 .087
65 .174 .040 .243 .145 .092 .102 .177 .124 118 .057 .036 .0617 .0®31 .033 .133 .191
66 -.040 -.042 .032 -045 -.032 -029 -.002 -044 -.017 -.01D706. -.036 .020 -.018 -.044 .027 .066
Facet 4: Companionability
67 -.076 -.061 -.050 -160 -.114 -125 -.038 -049 -.091 -07008 -122 -.032 -132 -130 .224 .018
68 -.055 -.035 -.035 -109 -.095 -066 -.042 -025 -.086 -.06D82 -062 -.003 -016 -.031 .202 .081
69 -.136 -.063 -.088 -241 -141 -116 -.079 -094 -126 -10®M95 -055 -.020 -.080 -.064 .161 .058
70 -.086 -.078 -.056 -.118 -.116 -.098 -.072 -079 -.075 -.0582% -121 -.024 -117 -110 .203 .005
71 132 069 .099 .195 .125 .095 .043 .053 134 073 .110 .0677 .0089 .094 -.078 -.011

334



Appendix F. Continued
Aggression towards People and Responsiveness ituriga

Factor 2: Aggression towards People
Facet 1: General aggression towards people FacetRituational aggression towards people

30 31 32 *33 34 35 36 37 38 39 40 41 42 43 44 45 46
Factor 4: Responsiveness to Training
Facet 1: Trainability
*72 -.080 -.123 -047 -012 -.093 -.160 -.120 -.110 -.112 -.079452 -.157 -.154 -237 -145 -002 -.125
73 -014 -070 .023 -001 -.067 -084 -052 -.053 -068 -.06800. -.145 -107 -.200 -113 .057 -.091
74 -013 -072 -.014 .005 -.027 -089 -065 -.076 -073 -.04D8G. -.106 -.167 -.151 -119 .024 -.096
75 -090 -08 -049 -107 -.103 -.132 -.133 -153 -119 -.09403 -.137 -.084 -.112 -079 -035 -.193
*76 -.075 -132 -006 .003 -087 -122 -137 -104 -089 -.07435. -.154 -162 -178 -126 -038 -.186
*77 -.024 -063 -.005 -.035 -029 -.069 -007 -052 -.046 -01D74 -060 -.080 -094 -080 -.044 -.026
78 -009 -072 -011 -.044 -035 -.056 -.014 -029 -.030 -.03»60 -.052 -.012 -.052 -.046 .029 -.008
Facet 2: Controllability
Fact -.062 -104 -.034 .004 -071 -.071 -094 -086 -062 -09203. -.122 -126 -.122 -.066 -.037 -.145
Fact -.013 -079 .037 .029 -.048 -.079 -.094 -080 -.038 -.03003.1-.113 -.081 -.120 -.085 -.008 -.191
Fact -.031 -139 -026 .003 -.051 -.142 -104 -076 -.111 -.09936. -.150 -.272 -.196 -.149 -.003 -.147
Fact -.010 -095 -.011 .049 -036 -.052 -127 -072 -063 -.04%86. -.078 -168 -.116 -.095 -071 -.245
Fac' -.119 -137 -101 -.036 -.061 -.124 -110 -.099 -124 -12400 -.137 -207 -.169 -121 -035 -.120
Faci -.087 -.068 -.084 -011 -.082 -.103 -.131 -.108 -.045 -.06873 -.108 -.120 -.115 -.085 -.097 -.490
Fact -.157 -251 -127 -056 -.121 -216 -192 -156 -180 -.16@39 -252 -208 -284 -216 -.053 -.132
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Appendix F. Continued

Aggression towards People and Aggression towardsals

Factor 2: Aggression towards People

Facet 1: General aggression towards people

FacetQituational aggression towards people

30 31 32 *33 34 35 36 37 38 39 40 41 42 43 44 45 46
Factor 5: Aggression towards Animals
Facet 1: Aggression towards dogs
86 .323 .172 313 201 279 436 .310 .251 .291 .222 319 .2076 .2451 .181 -.007 .065
87 .264 146 304 .183 .171 .370 .254 214 283 .177 .206 .1689 .2433 .167 .020 .062
88 .273 175 256 .161 259 406 .280 .231 .260 .224 355 2032 .21155 .155 -.007 .060
*89 278 111 274 272 257 .369 .218 .212 .259 .206 .251 .1955 .1601 .157 -.038 .011
*90 .170 .065 .164 .191 .154 230 .099 .093 162 .124 172 1134 .0977 .118 -.041 -.059
Facet 2: Prey drive
91 .177 .089 .203 .087 .163 .195 .227 .140 .141 .114 .094 .1085 .1808 .094 -004 .151
92 .08 .039 .114 .031 .103 .113 .179 .111 .068 .058 .042 .0604 .1D62 .026 .031 .177
93 .083 .044 .136 .037 .096 .094 .166 .106 .090 .038 .034 .0497 .0919 .045 .051 .216
94 059 .032 .091 .031 .085 .104 .140 .083 .078 .053 .050 .0303 .1®M17 .057 -.053 .105
95 .231 .140 .214 134 196 .218 .617 .283 .189 .167 .130 .1920 .1438 .122 .036 .203
96 .067 .058 .098 .016 .096 .105 .156 .090 .064 .052 .070 .0722 .1D79 .048 .057 .200
Facet 3: Dominance over dogs
97 .162 .105 .180 .106 .163 .234 .170 .144 194 122 134 1313 5924 .187 .023 .096
*98 .155 .074 .163 .122 .163 .194 .138 .143 161 .117 .125 1162 4113 .165 .004 .093
99 .178 .075 .192 .088 .114 .166 .157 .107 .144 116 .153 .0939 .2412 .119 .008 .070
100 .167 .084 195 .082 .140 .206 .167 .153 .174 102 .167 .1180 .268146 .125 .030 .100
101 .071 .063 .075 .050 .048 .102 .097 .081 .100 .061 .063 .0748 .0®87 .071 .003 .121
102 .026 .033 .058 -.025 .056 .064 .116 .072 .038 .069 .075 .044€1 .1.074 .041 .028 .155
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Appendix F. Continued
Activity/Excitability and Responsiveness to Traigin

Factor 3: Activity/Excitability

Facet 1: Excitability

Facet 2: Playfulness

Facet 3: étive engagement

47 48 49 50 51 *52 53 54  *55 56 57 58 59 *60 61 62  *63 64 65 66
Factor 4: Responsiveness to Training
Facet 1: Trainability
*72  -126 -.107 -172 -.038 -.099 -.154 -.099 .160 .173 .098 .00915 .114 -.030 .143 .066 .157 .080 .034 .166
73 -.088 -.090 -.169 -.011 -.103 -.150 -.047 147 115 123 .03@51 .107 -.055 217 139 .128 .096 .081 .179
74 -104 -023 -.087 .060 -.073 -.087 -.045 .203 .198 .153 .06@98. .106 -.009 180 .090 .179 .137 .080 .197
75 -147 -075 -245 -004 -110 -.195 -.101 .162 .143 .088 .01204 .077 -.125 136 .094 .134 157 .018 .203
*76 -163 -.142 -206 -.040 -.145 -173 -104 193 212 120 .02047 .055 -.021 .097 .008 .149 .123 .022 .170
*T7 -019 .063 -.042 .130 -.004 .023 -.064 276 .201 .188 .126 2 .16158 .041 .266 .218 .287 .214 .098 .313
78 -026 .044 -043 .106 .049 -.070 -.037 174 095 .140 .089 7.11170 -.002 344 270 .203 .145 191 .215
Facet 2: Controllability
*79 -137 -268 -.233 -217 -129 -247 -086 -.027 .046 -.09894. -.111 -.036 -.105 .028 -.071 -.042 -131 -.014 .003
80 -.156 -.094 -225 .014 -172 -134 -100 206 .171 .107 .03828. .092 -.120 104 024 .113 115 .028 .173
81 -118 -.099 -128 -.038 -.094 -182 -.078 .110 .110 .080 .05899 .068 -.032 143 .044 .094 .051 .090 .135
*82 -183 -200 -.220 -.169 -.226 -.203 -.181 .096 .124 .052 5.02052 .015 -.107 -.025 -077 .002 -.016 -.073 .059
83 -119 -101 -.121 -131 -.075 -149 -063 -.028 -040 -.04938 .067 .023 -.004 .028 .010 .008 -.028 -.047 .041
*84 -272 -232 -291 -174 -273 -222 -279 .001 .037 -.0451%.1-.054 -.021 -.111 -.047 -061 -.032 -.033 -.112 -.039
*85 -160 -.146 -130 -.117 -.087 -197 -127 .004 .107 .024 3.04090 .052 .029 -011 -020 .056 .032 -.049 .083
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Appendix F. Continued

Activity/Excitability and Responsiveness to Traigin

Factor 3: Activity/Excitability

Facet 4: Companionability

67 68 69

70

71

Factor 4: Responsiveness to Training

Facet 1: Trainability
*72 147 053 .065
73 .208 .153 .166
74 138 .068 .100
75 074 022 .071
*76 .091 .032 .061
*77 .034 .013 .019
78 .094 .036 .068
Facet 2: Controllability
*79 .008 -.028 .005
80 .124 .080 .077
81 .084 .020 .039
*82 .027 -.008 .004
83 .044 -013 .010
*84 .048 -.049 -.008
*85 .104 -.008 .059

.216
312
217
.162
.187
.135
.169

.071
.209
.145
.064
.069
.066
.138

-.135
-.117
-.108
-.059
-.130
-.095
-.045

.003
-.081
-.030
-.057
-.026
-.010
-.123
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Appendix F. Continued
Activity/Excitability and Aggression towards Aninsal

Factor 3: Activity/Excitability

Facet 1: Excitability

Facet 2: Playfulness

Facet 3: étive engagement

47 48 49 50 51 *52 53 54  *55 56 57 58 59  *60 61 62  *63 64 65 66
Factor 5: Aggression towards Animals
Facet 1: Aggression towards dogs
86 .093 .093 .207 .051 .183 .176 .105 -.066 -.058 -.064 -.03401-.2-.075 .029 .022 -038 -.035 -017 .127 -.058
87 .074 .081 .136 .067 .166 .134 .097 -.038 -.052 -.022 .014 2-.10027 .007 .074 000 -.002 .019 .146 .020
88 .090 .079 .205 .060 .170 .192 .101 -.042 -.033 -.053 -.02286-.1-.066 .068 .031 -.063 -.031 -.004 .083 -.031
*89 .040 .015 .034 -.024 .108 .152 .059 -073 -.056 -109 -.07871-. -.125 -129 -037 -.144 -057 -.035 .075 -.035
*90 -.035 -.128 -177 -127 .007 .030 .027 -.124 -167 -.227 7-.18664 -254 -339 -122 -186 -.178 -100 -.032 -107
Facet 2: Prey drive
91 .108 .093 .169 .083 .399 .118 .113 -.060 -.072 -.028 -.01107-.0-.038 .065 .040 .052 -014 .004 .193 -.015
92 .131 .164 .233 .164 501 .169 .136 -.001 -.064 .033 .065 .09®6 . .097 .072 095 .060 .052 .239 .033
93 .160 .175 .216 .142 .756 .144 166 .055 -.040 .061 .077 .08436 .0.079 105 .152 .057 .087 .368 .090
94 021 .083 .078 .030 .417 .052 .075 -.088 -131 -.074 -.05527-.0-.048 -019 .046 .082 -007 .035 .185 .026
95 174 212 .239 .199 .267 .266 .116 .031 -.033 .036 .081 .05638 .0.131 .096 .054 .076 .038 .196 .046
96 .178 .170 .280 .188 .499 .203 .150 .011 -059 .055 .100 .07@9 .0.089 .051 .104 .036 .045 .223 -.004
Facet 3: Dominance over other dogs
97 .089 .093 .072 .050 .129 .147 .097 -062 -.100 -.051 -.03177-.0-.047 -.040 .034 .006 -.026 .027 .093 .039
*98 .045 .043 .037 .051 .112 .143 .114 -.048 -.068 -.027 -.02791-.1-.081 -.059 -008 -.027 -.006 .043 .065 .026
99 .057 .147 .094 .072 .136 .105 .109 -.042 -063 -.005 .033 7-.00032 .007 .086 .079 .018 .052 .164 .057
100 .137 .252 .236 .167 .168 .235 .139 -012 -.046 .035 .062 .03®m09 . .088 .074 064 .038 .035 .121 .011
101 .042 .021 .061 .002 .096 .005 .075 -.068 -.121 -.103 -.05697-.0-.075 -.074 .016 .013 -.039 -.017 .056 -.001
102 .137 .228 244 165 .148 .167 .084 -015 -.045 .033 .091 .17®41. .149 .036 .091 .082 .053 .068 .061
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Appendix F. Continued
Activity/Excitability and Aggression towards Aningal

Factor 3: Activity/Excitability
Facet 4. Companionability
67 68 69 70 71
Factor 5: Aggression towards Animals
Facet 1: Aggression towards dogs
86 -.086 -.025 -.052 -059 .094
87 -.040 -.025 -.025 -.031 .089
88 -.044 -039 -.060 -.053 .059
*89 -138 -.053 -.115 -116 .123
*90 -.175 -.093 -.142 -132 .143
Facet 2: Prey drive
91 -066 -.051 -075 -.073 .059
92 -.053 -.007 -.054 -.054 .035
93 -041 .001 -.023 -.034 .025
94 -048 -.098 -072 -.064 .049
95 -.043 .011 -.048 -.065 .014
96 -.047 .007 -.030 -.074 .050
Facet 3: Dominance over other dogs
97 -.042 -017 -015 -.038 .057
*98 -.071 -.065 -.061 -061 .071
99 -039 -.022 -023 -.010 .089
100 -.042 .002 -.037 -.043 .047
101 -.036 -.022 -029 -.035 .113
102 -.011 .064 -.006 -.072 -.017
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Appendix F. Continued
Responsiveness to Training and Aggression towaris&ls

Factor 4: Responsiveness to Training

Facet 1: Trainability Facet 2: Unruliness

*72 73 74 75 *76_ *77 78 *79 80 81 *82 83 *84

*85

Factor 5: Aggression towards Animals
Facet 1: Aggression towards dogs
86 -.126 -.046 -.046 -130 -103 -.070 -.025 -039 -085 -11D9t -122 -.098
87 -.097 -024 -.044 -062 -055 -.002 .033 -.043 -056 -.05D76. -.103 -.085
88 -.127 -076 -.072 -147 -108 -.059 -.048 -067 -100 -.10302 -109 -122
*89 -.095 -.044 -058 -134 -051 -.047 -064 .007 -.060 -.07DO5. -.097 -.057
*90 -.086 -.039 -.081 -105 -.036 -.115 -.098 .080 -.027 -.05736.0-.062 .017
Facet 2: Prey drive
91 -136 -.096 -.096 -.096 -158 -.033 -.004 -116 -168 -.14(69 -139 -177
92 -093 -105 -.066 -.096 -131 .043 .022 -136 -.140 -.0848%.1-.068 -.199
93 -039 -061 -.054 -074 -088 .044 .069 -.098 -127 -03874.1-.039 -.242
94 -065 -.052 -.037 -004 -107 .009 .033 -126 -.120 -.0887F*.1-.040 -.128
95 -150 -.108 -.104 -172 -148 -009 -023 -162 -141 -11206 -.114 -.199
96 -.110 -.125 -101 -127 -146 .001 -.003 -156 -.151 -.117296. -.119 -.202
Facet 3: Dominance over other dogs
97 -115 -.067 -.154 -056 -107 -.052 -.043 -106 -.049 -18148 -147 -135
*98 -.120 -.054 -120 -.091 -076 -.030 -.042 -111 -.039 -19D94 -245 -116
99 -.050 -.035 .012 .041 -.065 .027 .058 -.038 -031 -.039 -.08091 -.103
100 -.122 -.094 -.044 -053 -107 -.003 .013 -118 -.074 -.08d455. -.113 -.163
101 -086 -.009 -.048 .009 -.074 -058 -.027 .005 -.048 -.0295%.0-.050 -.087
102 -.120 -.109 -.082 -056 -151 .007 -.030 -164 -.130 -.10474. -.092 -.184
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-121
-.164
-.126
-.088

-.126
-.064
-.034
-.027
-.150
-.113
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Appendix G. Study 3: Items retained and removedéating the final DPQ forms

ITEMS RETAINED

FEARFULNESS
Facet 1

*1  Dog behaves fearfully towards unfamiliar

people.

3 Dog behaves fearfully towards children.

5 Dog behaves fearfully when near crowds of
people.

*6  Dog is shy.

*9  Dog is relaxed when greeting people.

Facet 2
*11 Dog adapts easily to new situations and
environments.
*12  Dog is confident.
*13 Dog is anxious

14 Dog is quick to recover after being startled or
frightened.

17 Dog is easily startled by unexpected contact with
objects (e.g., tripping, brushing against a door
frame).

Facet 3
*19  Dog behaves fearfully towards other dogs.
20 Dog behaves fearfully when threatened by other
dogs (e.g., growled or lunged at, cornered).
*21 Dog behaves submissively (e.qg., rolls over,
avoids eye contact, licks lips) when greeting
other dogs.
*22  Dog avoids other dogs.
23 Dogis bold.
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10

15

16

18

ITEMS REMOVED

Dog behaves fearfully towards familiar people.

Dog behaves fearfully in response to perceived
threats from people (e.g., being cornered, having
collar reached for).

Dog is cautious, careful.

Dog behaves fearfully towards moving bicycles,
joggers, skateboarders.

Dog behaves submissively (e.g., rolls over, avoids
eye contact, licks lips) when greeting people.

Dog is fearful of loud noises (e.g., heavy traftiar
horns, slamming doors, fireworks).

Dog attempts to flee from novel objects or
situations.

Dog easily gets over unpleasant experiences (e.g.,
painful toe nail clippings).



Appendix G. Continued

ITEMS RETAINED

FEARFULNESS (continued)

Facet 4
*24

*25

*26

27
28

Dog behaves fearfully when groomed (e.g., nails

trimmed, brushed, bathed, ears cleaned).

Dog behaves fearfully during visits to the
veterinarian.

Dog exhibits fearful behaviors when restrained.

Dog is sensitive (and reactive) to pain.

Dog is easily upset when corrected, scolded, or

punished.

AGGRESSION TOWARDS PEOPLE

Facet 1
*30

32

*33

34

*35

Facet 2

*38

39

*41

*42

44

Dog behaves aggressively towards unfamiliar
people.

Dog behaves aggressively when a person (e.g.,
visitor, delivery person) approaches the house or

yard.

Dog is friendly towards unfamiliar people.

Dog behaves aggressively towards children.

Dog shows aggression when nervous or fearful.

Dog behaves aggressively in response to
perceived threats from people (e.g., being
cornered, having collar reached for).

Dog behaves aggressively during visits to the
veterinarian.

Dog behaves aggressively when restrained or
handled (e.g., groomed).

Dog aggressively guards coveted items (e.g.,
stolen item, treats, food bowl).

Dog behaves aggressively if disturbed or moved

when resting.
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ITEMS REMOVED

29 When alone or about to be left alone, dog shakes,
shivers, or trembles.

31 Dog behaves aggressively towards familiar people.

36 Dog behaves aggressively towards moving bicycles,
joggers, skateboarders.

37 Dog behaves aggressively towards people with
unfamiliar objects (e.g., canes, wheelchairs,
umbrellas).

40 Dog displays aggression that is sudden and without
apparent reason.

43 Dog behaves aggressively when scolded or
punished.



Appendix G. Continued

ITEMS RETAINED ITEMS REMOVED

ACTIVITY & EXCITABILITY

Facet 1
47 Dog is very excitable when visitors arrive. 45 Dog becomes very excited when owner returns
home.
*48 Dog is boisterous. 46 Dog is active (e.g., jumps, sniffs a lot) when
walking on a leash.
49 Dog is very excitable around other dogs. 50 Dog seeks constant activity.
*50 Dog seeks constant activity. 53 Dog is very excitable just before being taken for a
walk.
*52 Dog tends to be calm. 51 Dog is very excitable when around squirrels, birds,
or other small animals.
Facet 2
*54  Dog retrieves objects (e.g., balls, toys, sticks). 58 Dog is active during play with other dogs.
*55  Dog gets bored in play quickly. 59 Dog is playful with familiar people.

*56  Dog enjoys playing with toys.
57 Dog is interested in playing tug-o-war with
people or dogs.

60 Dog is aloof or indifferent towards other dogs.

Facet 3
61 Dog is very alert. 65 Dog is very watchful (e.g., monitors for squirrels,
attends to noises).

*62 Dog is curious.

*63 Dog is lethargic

*64  Dog works at tasks (e.g., getting treats out of a
Kong, shredding toys) until entirely finished.

66 Dog will work to obtain an object or reward
(e.g., ball, treat) that is hidden.

Facet 4
*6 Dog is affectionate.

68 Dog follows people around.

*69 Dog seeks companionship from people.
70 Dog loves to be praised.

*71 Dog is aloof.
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Appendix G. Continued

ITEMS RETAINED

RESPONSIVENESS TO TRAINING

Facet 1
*72

73
*75

*76
7

Facet 2

*80

*81

*82

84

Dog is slow to respond to corrections.

Dog is attentive to owner’s actions and words.
Dog is able to focus on a task in a distracting
situation (e.g., loud or busy places, around other
dogs).

Dog ignores commands.

Dog is slow to learn new tricks or tasks.

Dog is destructive.

When off leash, dog comes immediately when
called.

Dog leaves food or objects alone when told to do
SO.

Dog is quick to sneak out through open doors,
gates.

When walking on leash, dog tends to pull ahead.

AGGRESSION TOWARDS ANIMALS

Facet 1
*86
87

88

*89
*90

Dog behaves aggressively toward dogs.

Dog responds aggressively when threatened by
another dog (e.g., growled or lunged at,
cornered).

Dog has a tendency to attack (or attempt to
attack) other dogs.

Dog is friendly towards other dogs.
Dog is playful with other dogs.
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74

78

83

85

ITEMS REMOVED

Dog is willing to complete work, task, or training
without a reward.

Dog is intelligent.

Dog is willing to let go of toys when playing (e.g.
during tug-o-war).

Dog is dominant over owner.



Appendix G. Continued)

ITEMS RETAINED ITEMS REMOVED

AGGRESSION TOWARDS ANIMALS ( Continued)

Facet 2
*91 Dog behaves aggressively towards cats. 92 Dog tikehase cats.
*93 Dog likes to chase squirrels, birds, or other small

animals.

94 Dog catches and kills other animals (e.g.,
squirrels, rabbits).

*95 Dog likes to chase bicycles, joggers, and
skateboarders.

96 Dog is very excitable around cats.

Facet 3
97 Dog guards food or treats from other dogs. 101 Dog frequently urine marks.

*98 Dog willingly shares toys with other dogs.
*99  Dog is dominant over other dogs.

*100 Dog is assertive or pushy with other dogs (e.qg.,
if in a home with other dogs, when greeting).

102 Dog jumps up on (e.g., in play) and/or mounts
other dogs (outside appropriate mating).

Note. Items marked with an asterisk were retaioedhfe short-, or 45-item, form.
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Appendix H. DPQ Long (75-item) form and scoringete

Dog Personality Questionnaire (DPQ)

Here are a number of personality traits and behal@escriptions that may or may not apply to ydoig.
Please write a number next to each statement tcaitgdthe extent to which you agree or disagreb thiat
statementYou should rate your dog based on his or her ggneverall behavior.

Disagree Disagree Disagree Neither agree Agree Agree Agree
strongly moderately slightly nor disagree slightly moderately strongly
1 2 3 4 5 6 7
1. Dog is relaxed when greeting people. 19. Dog is confident.
2. Dog behaves aggressively if disturbed oratio 20. Dog is dominant over other dogs.
when resting.

3. Dog is aloof or indifferent towards other slog 21. Dog avoids other dogs.

4. Dog is destructive. 22. Dog catcheskdisdbther animals (e.g., squirrels,
rabbits).

5. Dog behaves aggressively toward dogs. 23.  Dog behaves aggressively when a person (e.g.,
visitor, delivery person) approaches the house or
yard.

6. Dog is anxious 24. Dog is easilftlsthby unexpected contact with
objects (e.g., tripping, brushing against a door
frame).

7. Dog loves to be praised. 25. Dog svatkasks (e.g., getting treats out of a
Kong, shredding toys) until entirely finished.

8. Dog responds aggressively when threateped b~ 26. Dog is very excitable around cats.

another dog (e.g., growled or lunged at, cornered).

9. Dog is bold. 27. Dog is boisterous.

10. Dog is lethargic 28. Dog behaveaduibaduring visits to the

veterinarian.

11. When off leash, dog comes immediately when  29. When walking on leash, dog tends toghgad.
called.

12. Dog is shy. 30. Dog behaves fegriutlen near crowds of people.

13. Dog behaves aggressively towards unfamilia 31. Dog enjoys playing with toys.
people.

14. Dog will work to obtain an object or red/ée.g., 32. Dog is easily upset when corrected, scoldr
ball, treat) that is hidden. punished.

15. Dog likes to chase squirrels, birds, beosmall 33. Dog is friendly towards unfamiliar people
animals.

16. Dog gets bored in play quickly. 34. Dog is playful with other dogs.

17. Dog behaves aggressively when restrained o 35. Dog seeks companionship from people.
handled (e.g., groomed).

18. Dog is quick to sneak out through opensjoo 36. Dog behaves submissively (e.qg., rolls,aeids

gates.

eye contact, licks lips) when greeting other dogs.
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Appendix H. Continued

Disagree Disagree Disagree Neither agree Agree Agree Agree
strongly moderately slightly nor disagree slightly moderately strongly
1 2 3 4 5 6 7
37. Dog is attentive to owner's actions aacia 57. Dog has a tendency to attackif@mat to attack)
other dogs.
38. Dog adapts easily to new situations and 58. Dog is quick to recover after beingtltdror
environments. frightened.
39. Dog likes to chase bicycles, joggers, and 59. Dog retrieves objects (e.g., balls,,tetieks).
skateboarders.
40. Dog is curious. 60. Dog is frigridivards other dogs.
41. Dog guards food or treats from other dogs 61. Dog exhibits fearful behaviors whestregned.
42, Dog is sensitive (and reactive) to pain. 62. Dog aggressively guards coveted itergs, @&olen

item, treats, food bowl).

43. Dog behaves aggressively in response to 63. Dog is affectionate.
perceived threats from people (e.g., being
cornered, having collar reached for).

44, Dog is aloof. 64. Dog ignores camais.
45, Dog is slow to learn new tricks or tasks. 65. Dog behaves aggressively towards cats.
46. Dog is interested in playing tug-o-wéh people  66. Dog behaves fearfully when threateneothgr
or dogs. dogs (e.g., growled or lunged at, cornered).
47. Dog behaves fearfully towards unfampi@ople.  67. Dog follows people around.
48. Dog is very alert. 68. Dog shogggession when nervous or fearful.
49, Dog willingly shares toys with other dogs 69. Dog tends to be calm.
50. Dog is slow to respond to corrections. 0. 7 Dog behaves fearfully towards other dogs.
51. Dog behaves aggressively during visitheo 71. Dog is able to focus on a task in aatiting
veterinarian. situation (e.g., loud or busy places, around other
dogs).
52. Dog jumps up on (e.g., in play) and/ounts 72. Dog is very excitable around other dogs.
other dogs (outside appropriate mating).
53. Dog seeks constant activity. 73. og Behaves aggressively towards children.
54. Dog behaves fearfully towards children. 74. Dog behaves fearfully when groomed (aajls
trimmed, brushed, bathed, ears cleaned).
55. Dog is very excitable when visitors ariv 75. Dog is assertive or pushy with otlegrs (e.g., if in
a home with other dogs, when greeting).
56. Dog leaves food or objects alone whehttotio
SO.
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Appendix H. Continued

SCORING KEY FOR DPQ LONG FORM

Factor
Facet Item number on long form
Factor 1 — Fearfulness
Facet 1 — Fear of People R1, 12,30,47,54
Facet 2 — Nonsocial Fear 6, R19,24,R38, R58
Facet 3 — Fear of Dogs RAlL, 36,66,70
Facet 4 — Fear of Handling 28,32,4261, 74
Factor 2 — Aggression towards People
Facet 1 — General Aggression 13,23, R33, 68,73
Facet 2 — Situational Aggression 2,43,51, 62
Factor 3 — Activity/Excitability
Facet 1 — Excitability 27, 53,55,R69, 72
Facet 2 — Playfulness RB16, 31,46,59
Facet 3 — Active Engagement R10, 14,25, 40,48
Facet 4 — Companionability 35,R44, 63,67
Factor 4 — Responsiveness to Training
Facet 1 — Trainability 37, R4B50, R64, 71
Facet 2 — Controllability R4,1, R18,R29,56

Factor 5 — Aggression towards Animals
Facet 1 — Aggression towards Dogs 5, 8, R34,57,R60
Facet 2 — Prey Drive 15,22, 26,39, 65
Facet 3 — Dominance over Other Dogs 20,41,R49,52,75

Note. An R in front a item indicates that the itmmeverse coded. Bolded item numbers
indicate items that also appear on the short fdrtheDPQ, though numbered
differently.
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Appendix I. DPQ Short (45-item) form and scoringsh

Dog Personality Questionnaire (DPQ)

Here are a number of personality traits and behaldescriptions that may or may not apply to ydoig.
Please write a number next to each statement tcaitgdthe extent to which you agree or disagreb thiat
statementYou should rate your dog based on his or her ggneverall behavior.

10.

11.
12.

13.
14.

15.
16.

17.
18.

Disagree
strongly

Disagree Disagree Neither agree Agree Agree Agree
moderately slightly nor disagree slightly moderately strongly
2 3 4 5 6 7

Dog is relaxed when greeting people.

Dog behaves aggressively toward dogs.

19. Dog is playful with other dogs.

20. Dog seeks companionship from people.

Dog is anxious 21. Dog behaves msbraly (e.g., rolls over, avoids
eye contact, licks lips) when greeting other dogs.
Dog is lethargic 22. Dog adaptsyet@snew situations and

When off leash, dog comes immediately when 23.
called.

Dog is shy. 24.

Dog behaves aggressively towards unfamilia ~ 25.
people.

Dog likes to chase squirrels, birds, bepsmall 26.
animals.

Dog gets bored in play quickly.

Dog is quick to sneak out through opesrgio 28.
gates.

Dog is confident. 29.

Dog is dominant over other dogs.

Dog avoids other dogs.

Dog works at tasks (e.g., getting treatof a 32.
Kong, shredding toys) until entirely finished.

Dog is boisterous. 33.

Dog behaves fearfully during visits te th 34.
veterinarian.

Dog enjoys playing with toys.

Dog is friendly towards unfamiliar people 36.
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environments.

Dog likes to chase bicycles, joggerd, an
skateboarders.

Dog is curious.

Dog behaves aggressively in respongerteived
threats from people (e.g., being cornered, having
collar reached for).

Dog is aloof.

27. Dog behaves fearfully towards unfamiliar people.

Dog willingly shares toys with other giog

Dog is slowespond to corrections.
30.__ Dog _beh_aves aggressively during visits to the
veterinarian.
31. _ Dogsseenstant activity.
Dog leaves food or objects alone whightéodo so.

Dog retsesbjects (e.g., balls, toys, sticks).

Dog is friendly towards other dogs.

35. Dog exhibits fearful behaviors when restrained.

Dog aggressively guards coveted if{engs, stolen
item, treats, food bowl).



Appendix I. Continued

Disagree Disagree Disagree Neither agree Agree Agree Agree
strongly moderately slightly nor disagree slightly moderately strongly
1 2 3 4 5 6 7

37.

38.

39.

40.

41.

Dog is affectionate.

Dog ignores commands.

Dog behaves aggressively towards cats.

Dog shows aggression when nervous dufear

Dog tends to be calm.

42. Dog bekdgarfully towards other dogs.

43. Doblésta focus on a task in a distracting
situation (e.g., loud or busy places, around other
dogs).

4. 4 Dog behaves fearfully when groomed (eajls

trimmed, brushed, bathed, ears cleaned).

45, Dog is assertive or pushy witheottiogs (e.g., if in
a home with other dogs, when greeting).

351



Appendix I. Continued

Scoring Key for DPQ Short Form

Factor

Facet Item number on short form
Factor 1 — Fearfulness

Facet 1 — Fear of People R1, 6, 27

Facet 2 — Nonsocial Fear 3, R11, R22

Facet 3 — Fear of Dogs 13, 21, 42

Facet 4 — Fear of Handling 16, 35, 44
Factor 2 — Aggression towards People

Facet 1 — General Aggression 7, R18, 40

Facet 2 — Situational Aggression 25, 30, 36
Factor 3 — Activity/Excitability

Facet 1 — Excitability 15, 31, R41

Facet 2 — Playfulness R9, 17, 33

Facet 3 — Active Engagement R4, 14, 24

Facet 4 — Companionability 20, R26, 37
Factor 4 — Responsiveness to Training

Facet 1 — Trainability R29, R38, 43

Facet 2 — Controllability 5, R10, 32
Factor 5 — Aggression towards Animals

Facet 1 — Aggression towards Dogs 2, R19, R34

Facet 2 — Prey Drive 8, 23, 39

Facet 3 — Dominance over Other Dogs 12, R28, 45

Note. An R in front a item indicates that the itesmeverse coded. Bolded item numbers
indicate items that also appear on the short fdrtheDPQ, though numbered
differently.
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Appendix J. Study 6: Test Battery subtest descomgtiform

TEST BATTERY (SUBTESTS & PROCEDURES)

When each dog arrives at the kennel, he or she while placed in a familiar, indoor kennel in a room
familiar to the dog. The dog will remain there untl his or her test period begins. Then, the dog will
be released from the kennel into the room.

Subtest 1: Collar grab

A researcher will reach for the dog’s neck/colladgut a second collar on the dog; this collar Wl
attached to a leash for use in Subtest 2. The dwgsavior will be rated on 5-point scales assesksow
fearful, confident, aggressive, and friendly they @ppeared. Notes of other significant behavioig. (aot
seeming to react to notice the researcher) withbde.

Subtest 2: Walk on leash with stranger

The same researcher will walk the dog approximag&yfeet down a hallway familiar to the dog to a
10*15-foot room that is familiar to the dog. Thegdoon-leash behavior during will be assessed atetir
on 5-point scales assessing how fearful, confidextitable, calm, engaged/alert to the environmeay-
to-control, submissive, and pushy/assertive theafgmpared.

Subtest 3: Threatening approach

The researcher will stand still but ignore the dégecond researcher (unfamiliar to the dog) vplbepach
the dog. The researcher will exhibit mildly threwdtey behavior, targeted towards the dog, includitaging
directly at the dog and looming (leaning slightlyyer the dog. The dog’s behavior will be carefully
observed for signs of arousal, fear, and aggressictuding raised hackles, panting, pulling bacKips
and ears, backing away, and barking (among othehg) test will be ceased if the dog exhibits aggjues
behavior readily. The researcher will not come imittange (such that the dog could touch or bite the
researcher) unless the dog exhibits signs of fhebhdhavior (e.g., lip licking, tail wagging, whimg, body
wiggling/wagging). The dogs’ behavior will be rated 5-point scales assessing how fearful, confident
aggressive, friendly, excitable, calm, playful, aggd/alert to the environment, and interested apleethe
dog appears. Notes of other significant behaviers. (being distracted by a bird) will be made.

Subtest 4: Friendly approach

If Subtest 3 indicates that the dog is friendlytihe approach of an unfamiliar person who is mildly
threatening, a second approach test will be coreducthe same stranger will leave, then re-apprtiaeh
dog, talking in a friendly voice (“Hi! It's so nicto see you! Who's a good doggie?”). If the dbgws
mild to moderate discomfort (e.g., fear, stresgregsion) during the approach in subtest 3 or & tekt
will be conducted using an artificial hand and lsat the researcher will be kept at a distance filterdog.

If the dog shows more than moderate discomfort,(bygattempting to bite), the test will be ended.

The dog’s behavior during the friendly approacH b rated using a 5-point scale to indicate thgreeto
which the dog appears how fearful, confident, aggixe, friendly, excitable, calm, playful, engagaeirt
to the environment, and interested in people.

Subtest 5: Affection/Petting from stranger

The researcher will kneel next to the dog, therchhdawards the dog’s body to pet the dog in a métiyn
threatening fashion. The dogs’ behavior will beedaon 5-point scales assessing how fearful, cenfid
aggressive, friendly, excitable, calm, aloof/uniatted, playful, engaged/alert to the environment,
interested in people, and affectionate the dog agpéotes of other significant behaviors (e.gioiing

the petting) will be made.

353



Appendix J. Continued

Subtest 6: Restraint

The researcher will hold the dog down on its sidéaxk, as if the dog were undergoing an inspeaion
the veterinarian’s office. Pressure will begin @gtl but elevate to moderate over a 45 second gerio
regardless of whether or not the dog struggles.didgs’ behavior will be rated on 5-point scalesasig
how fearful, confident, aggressive, friendly, cabind excitable the dog appears; notes of otheffisignt
behaviors (e.g., whining) will be made.

Subtest 7: Other dog (on leash)

The target dog will be exposed to another dog télse dog (a non-aggressive, male, neutered dogisvho
highly socialized). Each dog will be held on ledsha different person. The dog being assessedbill
held by the same researcher who served as thegstrém subtest 3 and conducted all tests following
subtest 3. The test dog will be walked by the netesr who conducted subtests 1 and 2.

The test dog will be walked slowly around the ro@ng the target dog’s behavior will be observedhe T
dog will be rated (using a 5-point scale) on thgrde to which he or she appears fearful, confident,
aggressive, friendly, excitable, calm, aloof/uniasted, playful, submissive, and pushy/assertive.

Subtest 8: Novel situation test (room)

The researcher will walk the dog out of the famili@om in which subtests 3-7 were conducted arml ant
room that is novel to the dog. The researcher théh drop the dog’s leash and let the dog exploee t
room. The researcher will not respond if the ddicis attention. The dog’s behavior will be obsssvand
rated on 5-point scales assessing how fearful, ident, excitable, calm, and engaged/alert to the
environment the dog appears.

Subtest 9: Novel object (Remote controlled car, J&ein-the-box)

The researcher will allow the dog to continue diagghis or her leash. The researcher will retrieve
remote controlled car and set it on the floor. eAf20 seconds, regardless of the dog’s responee, th
researcher will begin to drive the car around thenr.  After 1 minute of exposure to the car, thewed

be removed and a Jack-in-the-box will be placedhenfloor. The dog will be allowed to inspect @ds
and which will then suddenly open. The dog’s betawiill be observed and rated on 5-point scales
assessing the degree to which the dog appearsilfeaohfident, excitable, calm, and engaged/atethe
environment.

Subtest 10: Doll test (Doll as child)

The dog will be held relatively stationary by tlesearcher while a second researcher approachdsmdal
large (toddler-sized) doll by the hand, as if tlodl diere walking. The dog’s behavior during thelkvand

when he/she reaches the dog will be observed dead oam 5-point scales assessing how fearful, cenfid
aggressive, friendly, excitable, and calm the dugears.

Subtest 11: Prey drive

The dog will be exposed to a furry ball pulled ostidgng, then tossed. The dog’s behavior will beeyved
and rated on 5-point scales assessing how aggeesskcitable, calm, playful, and engaged in the
environment the dog appears.

Subtest 12: Engagement in play with tester

The researcher will excitedly ask the dog to plah & new squeaky toy. The researcher can nudgedte
with the toy, talk to the dog, clap his hands, kriesvn, and run around to get the dog’s intereke dog’s
behavior will be rated on 5-point scales assesow affectionate, excitable, calm, aloof or uniatted,
playful, engaged/alert to the environment, andrésted in people the dog appears.
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Appendix J. Continued

Subtest 13: Tug-o-war or toy release

The researcher will attempt to engage the dogdgarae of tug-o-war with a rope toy. At the end foé t
tug-o-war game (up to 20 seconds of pulling), geearcher will tell the dog to release the toy antty to
retrieve the object from the dog. Researchersakiflerve the dog for unwillingness to release tlge The
dog’s behavior will be rated on 5-point scales ssisg how easy to train, easy to control, subméssand
pushy/assertive the dog appears.

Subtest 14: Train new task

The researcher will attempt to teach the dog tahstjuare block (paired with other shapes of blpotks
order to receive a reward. The reward will be @dfoeward, toy, or praise, depending on what aptear
motivate the dog and on what the owner reportslteeenjoys. The researcher will point to the bldake
the dog to touch the block, then give the dog aardw The researcher will spend up to 4 minutesgusi
luring, shaping, and positive reinforcement (plesbal corrections) to teach the dog. The dog’saisiein
will be observed and rated on 5-point scales asgpbew engaged in the environment and task, istede
in people, easy to train, and obedient the dogagpe

Subtest 15: Basic commands

The researcher will give the dog basic commands, (&sit,” “come,” “down”) to get the dog to comsit

at a door, and then be released to go outside.rddwarcher will to give the dog that command withep
food reward or other reward present, then withveard if the dog does not perform without the reward
The dogs’ behavior will be rated on 5-point scalssessing how obedient the dog appears.

Subtest 16: Other dog (off leash)

The target dog will be released into a play yartictv is typically used at the kennel where the test
conducted and which is familiar to the dog. In pteey yard will be another dog, the test dog useslintest
(a non-aggressive, male, neutered dog who is higiityalized). Both dogs will simply be loose in tilay
yard, as during any other play period, for 4 misufgheir interactions and the target dog’s behawitirbe
observed. The target dog will be rated, usingregs®f 5-point scales, on of fearful, confiderggeessive,
friendly, excitable, calm, aloof/uninterested, ffldysubmissive, and pushy/assertive the dog agpear

Subtest 17: Activity in free-play

The test dog will be removed from the play yardd &éme target dog’s activity level when alone wiét b
observed. The dog will be rated on a 5-point scalehow active, excitable, calm, aloof, playful, and
engaged/alert to the environment the dog appears.

Subtest 18: Reunion with owner

The researcher will walk the dog back to the owiiée dog’s behavior during the walk and when he/she
reaches the owner will be observed and rated ooifi-gcales assessing how excitable, calm, aloof,
interested in people, easy to control, submissind, pushy/assertive the dog appears.
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Appendix K. Study 6. Dog behavioral assessmenirsgaheet

DATE:

YOUR NAME:

TESTER'S NAME:

SCORE SHEET — DOG BEHAVIORAL ASSESSMENT

DOG’S NAME:

BREED: SEX: Male Female

NOTES:

Please rate the dog’s behavior on each subtest usin g the traits or behaviors listed below that subtest
(Circle one.)

Subtest 1: COLLAR GRAB

FEARFUL 1 2 3 4 5

not at all extremely
CONFIDENT 1 2 3 4 5

not at all extremely
AGGRESSIVE 1 2 3 4 5

not at all extremely
FRIENDLY 1 2 3 4 5

not at all extremely

Subtest 2: WALK ON LEASH WITH STRANGER

FEARFUL 1 2 3 4 5

not at all extremely
CONFIDENT 1 2 3 4 5

not at all extremely
EXCITABLE 1 2 3 4 5

not at all extremely
CALM 1 2 3 4 5

not at all extremely
ENGAGED, ALERT 1 2 3 4 5
(environment) not at all extremely
EASY TO CONTROL 1 2 3 4 5

not at all extremely
SUBMISSIVE 1 2 3 4 5

not at all extremely
PUSHY, ASSERTIVE 1 2 3 4 5

not at all extremely
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Appendix K. Continued

Subtest 3: THREATENING APPROACH

FEARFUL 1
not at all
CONFIDENT 1
not at all
AGGRESSIVE 1
not at all
FRIENDLY 1
not at all
EXCITABLE 1
not at all
CALM 1
not at all
PLAYFUL 1
not at all
ENGAGED, ALERT 1
(environment) not at all
INTERESTED IN 1
PEOPLE
not at all

Subtest 4: FRIENDLY APPROACH

FEARFUL 1
not at all
CONFIDENT 1
not at all
AGGRESSIVE 1
not at all
FRIENDLY 1
not at all
EXCITABLE 1
not at all
CALM 1
not at all
PLAYFUL 1
not at all
ENGAGED, ALERT 1
(environment) not at all
INTERESTED IN 1
PEOPLE
not at all
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5
extremely

5
extremely

5
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5
extremely

5
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5
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5
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5
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Appendix K. Continued

Subtest 5: AFFECTION/PETTING FROM STRANGER

FEARFUL 1 2 3 4 5

not at all extremely
CONFIDENT 1 2 3 4 5

not at all extremely
AGGRESSIVE 1 2 3 4 5

not at all extremely
FRIENDLY 1 2 3 4 5

not at all extremely
EXCITABLE 1 2 3 4 5

not at all extremely
CALM 1 2 3 4 5

not at all extremely
ALOOF or 1 2 3 4 5
UNINTERESTED

not at all extremely
PLAYFUL 1 2 3 4 5

not at all extremely
ENGAGED, ALERT 1 2 3 4 5
(environment) not at all extremely
INTERESTED IN 1 2 3 4 5
PEOPLE not at all extremely
AFFECTIONATE 1 2 3 4 5

not at all extremely
Subtest 6: RESTRAINT
FEARFUL 1 2 3 4 5

not at all extremely
CONFIDENT 1 2 3 4 5

not at all extremely
AGGRESSIVE 1 2 3 4 5

not at all extremely
FRIENDLY 1 2 3 4 5

not at all extremely
AFFECTIONATE 1 2 3 4 5

not at all extremely
CALM 1 2 3 4 5

not at all extremely
EXCITABLE 1 2 3 4 5

not at all extremely
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Appendix K. Continued

Subtest 7: OTHER DOG (ON-LEASH)

FEARFUL 1
not at all
CONFIDENT 1
not at all
AGGRESSIVE 1
not at all
FRIENDLY 1
not at all
EXCITABLE 1
not at all
CALM 1
not at all
ALOOF or 1
UNINTERESTED
not at all
PLAYFUL 1
not at all
SUBMISSIVE 1
not at all
PUSHY, ASSERTIVE 1
not at all

Subtest 8: NOVEL SITUATION (ROOM)

FEARFUL 1
not at all
CONFIDENT 1
not at all
EXCITABLE 1
not at all
CALM 1
not at all
ENGAGED, ALERT 1

environment
( ) not at all
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5
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5
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5
extremely
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5
extremely
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Appendix K. Continued

Subtest 9: NOVEL OBJECT (Remote controlled car, Jac  k-in-the-box)

FEARFUL 1 2 3 4 5

not at all extremely
CONFIDENT 1 2 3 4 5

not at all extremely
EXCITABLE 1 2 3 4 5

not at all extremely
CALM 1 2 3 4 5

not at all extremely
ENGAGED, ALERT 1 2 3 4 5

(environment)
not at all extremely

Subtest 10: DOLL TEST (doll as child)

FEARFUL 1 2 3 4 5

not at all extremely
CONFIDENT 1 2 3 4 5

not at all extremely
AGGRESSIVE 1 2 3 4 5

not at all extremely
FRIENDLY 1 2 3 4 5

not at all extremely
EXCITABLE 1 2 3 4 5

not at all extremely
CALM 1 2 3 4 5

not at all extremely

Subtest 11: PREY DRIVE

AGGRESSIVE 1 2 3 4 5

not at all extremely
EXCITABLE 1 2 3 4 5

not at all extremely
CALM 1 2 3 4 5

not at all extremely
PLAYFUL 1 2 3 4 5

not at all extremely
ENGAGED 1 2 3 4 5

environment
( ) not at all extremely
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Appendix K. Continued

Subtest 12: ENGAGEMENT IN PLAY WITH TESTER

AFFECTIONATE 1 2 3 4 5

not at all extremely
EXCITABLE 1 2 3 4 5

not at all extremely
CALM 1 2 3 4 5

not at all extremely
ALOOF or 1 2 3 4 5
UNINTERESTED

not at all extremely
PLAYFUL 1 2 3 4 5

not at all extremely
ENGAGED, ALERT 1 2 3 4 5
(environment)

not at all extremely
INTERESTED IN 1 2 3 4 5
PEOPLE

not at all extremely

Subtest 13: TUG-O-WAR OR TOY RELEASE

EASY TO TRAIN 1 2 3 4 5

not at all extremely
EASY TO CONTROL 1 2 3 4 5

not at all extremely
SUBMISSIVE 1 2 3 4 5

not at all extremely
PUSHY, ASSERTIVE 1 5 3 4 5

not at all extremely

Subtest 14: TRAIN NEW TASK
ENGAGED 1 5 3 4 5
(environment)

not at all extremely
INTERESTED IN 1 2 3 4 5
PEOPLE not at all extremely
EASY TO TRAIN 1 2 3 4 5

not at all extremely
OBEDIENT 1 2 3 4 5

not at all extremely

Subtest 15: BASIC COMMANDS
OBEDIENT 1 2 3 4 5

not at all extremely
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Appendix K. Continued

Subtest 16: OTHER DOG (OFF-LEASH)

FEARFUL 1
not at all
CONFIDENT 1
not at all
AGGRESSIVE 1
not at all
FRIENDLY 1
not at all
EXCITABLE 1
not at all
CALM 1
not at all
ALOOF or 1
UNINTERESTED
not at all
PLAYFUL 1
not at all
SUBMISSIVE 1
not at all
PUSHY, ASSERTIVE 1
not at all

Subtest 17: ACTIVITY IN FREE PLAY

ACTIVE 1
not at all
EXCITABLE 1
not at all
CALM 1
not at all
ALOOF 1
not at all
PLAYFUL 1
not at all
ENGAGED, ALERT 1

environment
( ) not at all
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Appendix K. Continued

Subtest 18: REUNION WITH OWNER

EXCITABLE

CALM

ALOOF

INTERESTED IN
PEOPLE

EASY TO CONTROL

SUBMISSIVE

PUSHY, ASSERTIVE

1
not at all

1
not at all

1
not at all

1
not at all

1
not at all

1
not at all

1
not at all
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