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Simple Summary: Dogs are part of our everyday lives. It is therefore important that descriptors
and definitions used to label their emotional states are understood correctly. Are laypersons able
to interpret basic dog behaviour and emotions correctly in order to prevent dangerous situations?
This study compared whether descriptors, such as “fearful”, could be matched to their correct
definitions, e.g., “dog may try to flee, hide or freeze; ears back”, by laypersons. To this end, two sets
of descriptors—one for veterinary situations and one for shelter situations—were used. Matching
was substantially above chance; nonetheless, the mean proportion of correct responses was only 50%
(SD = 16.6%) for the veterinary QBA set and 33% (SD = 14.3%) for the shelter QBA set. Emotional
terms describing dog behaviour need to be clearly defined to avoid misinterpretations.

Abstract: A basic understanding of dog behaviour and emotion is relevant not only for professionals,
such as veterinary personnel or dog trainers, but also for dog owners and for people with little contact
with dogs. Information about dog behaviour and emotions is mostly conveyed verbally. This study
explores whether definitions of dog behaviour and emotion are understood in such a way that they
can be allocated to a descriptor (i.e., a label such as “fearful”), even by people with low background
knowledge. If people can match descriptors to definitions, this suggests that the definitions are
distinct enough and elicit mental representations of behaviour that can fit the label. Good agreement
on the definitions is a prerequisite for the validity of the descriptors used; however, no study to date
has tested this. A sample of 236 adults was asked to match descriptors of Qualitative Behaviour
Assessment (QBA) for veterinary and shelter situations to their correct definitions, e.g., the descriptor
“fearful” to its definition “dog may try to flee, hide or freeze; ears back”. Matching was substantially
above chance; nonetheless, the mean proportion of correct responses was only 50% (SD =+ 16.6%) for
the veterinary QBA set and 33% (SD =+ 14.3%) for the shelter QBA set. Performance in the matching
task was positively correlated with measures of experience with dogs. Taken together, the results
suggest that descriptor-definition pairs used to describe dog behaviour need to be clearly defined to
avoid misinterpretations when teaching laypeople how to interpret canine behaviour.

Keywords: dog behaviour; emotional states; qualitative behaviour assessment; QBA; descriptors;
laypersons; veterinary situation; shelter situation

1. Introduction

The question of whether humans are capable of judging other species” emotions
has occupied scientists ever since Darwin’s The Expression of the Emotions in Man and
Animals [1]. Darwin’s theory that the expression of emotional states in animals and humans
is inherited has been widely discussed [1-3]. A part of his revolutionary idea was that not
only is the expression of emotional states inherited but also their recognition [1]. Darwin
compared the facial expressions of humans and, amongst other species, dogs. As mammals
share the same basic emotional neuroanatomy [4], Darwin’s ideas do not seem to be too
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far-fetched. Nonetheless, there is evidence that facial emotional expressions are species-
specific [5] and interpretation of these cues by untrained people can be difficult. “Puppy
dog eyes” (raising the inner brow area in dogs), for example, were thought to have a
communicative function in dog-human interactions, but their appearance seems to be
connected with eye movement [6]. Modern behavioural research follows up on some of
Darwin’s ideas by assessing people’s ability to identify emotional states in dogs. This
identification process would be especially important when it comes to recognising negative
emotions in dogs that can lead to potentially dangerous situations.

There is evidence that verbal descriptions are important to communicate and learn
about dog behaviour. A description provided to another person might convey an interpreta-
tion and highlight relevant aspects of dog behaviour, thus directing the listener’s attention
and suggesting a meaning of canine behaviour. Verbal descriptions are widely used in
teaching about dog behaviour [7-9]. From books targeting a preschool audience [10] to
primary school teaching materials provided by the German Federal Ministry of Food and
Agriculture [11], there is explicit teaching for people of different ages on how to interpret
dog behaviour. This seems especially important as human misinterpretation of canine
communication is the number one reason for dog bites [12]. A recent review of dog bite
prevention strategies indicated that while the education of children was not effective, in-
tensive adult-directed education may aid in reducing dog bites [13]. Studies on educating
owners or the general public on dog behaviour are scarce; nonetheless, the importance of
this education is stressed and further studies are recommended [14].

While classic research on behavioural indicators of affective states in dogs mainly
focuses on quantitative measures, such as ear position and amount of lip-licking or tail
movement [15,16], Qualitative Behaviour Assessment (QBA) is an approach that focuses on
the animal as a whole [17] and integrates nuances of the shown behaviour in its assessment.
As observers rate the expressive quality of a shown behaviour—listed as descriptors, e.g.,
“nervous”—on a visual analogue scale, it is easily applicable in live or video assessments.

Agreement of observer ratings varies from study to study and the effects of the
observers’ experience have been investigated. Although a 2021 QBA study using free-choice
profiling indicated above-chance consensus without training [18], both raters’ expertise
and prior training on the use of the tool improved reliability levels [19,20].

Initially, QBA was based on free-choice profiling in which experts freely generate
and score their own list of descriptors [17]. However, recent QBA studies mostly use
pre-defined descriptors to be rated by observers. This is perceived as more suitable for
assessment in real-life situations, such as on a farm [19,21]. Moreover, it facilitates the use
of QBA for comparative assessments of animal welfare [21-23].

Different studies, however, have been found to differ in their definitions of the same
terms [24]. Therefore, it is paramount to train observers on how to apply these terms [25].
No doubt, clearly defined descriptors are a prerequisite for reliable assessment in QBA.
Papers on the quality of the definitions and their interpretation do exist [19,26] and demon-
strate the necessity of aligning the scoring styles of the observers, but it has not been
investigated how well descriptors and definitions are understood and can be matched by
the raters.

The discrepancy between “labelling” and “understanding” has already been touched
upon in a 2009 study [27] in which 60 observers were asked to label the behaviour of
9 dogs from videos. Although the study did not use the QBA method, observers were
expected to classify the behaviour of the dogs with adjectives, such as “aggressive” or
“fearful”. The different backgrounds of the observers, whether they worked with dogs
professionally or not, had no significant effect on the correct allocation of the adjectives.
The findings suggest that humans tend to use a holistic approach when observing dogs,
but due to the methodology applied in this study, distinguishing between mislabelling or
misinterpreting dog behaviour is not possible [27]. This issue served as a starting point for
our investigation.
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We tested how well QBA descriptors representing dog behaviour could be matched
to their definitions by laypersons, i.e., to what degree definitions from one set of pub-
lished descriptors and a novel set can be intuitively understood, and how it is affected by
participants” dog-related experience.

In other fields, such as product evaluation, assessing the matching of descriptors
and definitions is a common approach. In wine tasting, for instance, descriptors such
as “fresh” or “deep” [28] are used to describe a wine’s taste, but the definitions of these
descriptors often remain unknown. In a 2021 study, wine tasters were asked to define given
descriptors [29]. With tasters listing contradicting definitions, the need for clarification in
this area became apparent [29]. Moreover, the descriptors’ definitions do have an influence,
for example, on a customer’s choice of which wine to buy [30]. There is even research on
how descriptive food names can bias sensory perception [31].

Verbal knowledge is relevant for communication and might furthermore dominate
memory traces [32]. Given that people vary strongly in how much contact they have
with dogs, it is relevant to explore whether high-quality verbal knowledge about dogs is
mostly a characteristic of persons with a lot of experience with dogs, or—as would fit the
educational aim of books for children and parents about dogs—whether it is found in many
people, including those with relatively little contact.

Previous studies on the role of experience in assessing animals’ affective states, using
QBA, have yielded mixed results. An earlier study on QBA found that an observer’s level
of experience with the observed species, or even with other species, can influence the
observer rating [33]. Another study found that the probability of selecting the descriptor
“fearful” to describe dogs showing signs of fear increased with experience [34]. A study on
laypeople’s and dog owners’ recognition of facial expressions in both dogs and humans
listed experience with dogs as one contributing factor, with empathy and personality
influencing the rating as well [35]. A 2021 study even suggests crowdsourcing by naive
observers as a useful tool to assess dog behaviours, with reliability being achieved by as
few as 10 raters [36].

1.1. Qualitative Behaviour Assessment (QBA)

QBA is a method used to describe the likely emotional states of nonhuman animals
(e.g., farm animals [37-41,41,42], zoo animals [43-45], and domestic dogs [23,46,47]), fol-
lowing a “whole” animal approach [17]. Rather than just measuring gross behaviours, i.e.,
what the animal is doing, QBA focuses on the expressive style with which an animal is per-
forming a behaviour [48], i.e., the animal’s demeanour and the question of how the animal
is doing what it is doing [19]. In order to measure the “how” of an animal’s behaviour,
QBA relies on observer ratings that target complex behaviour patterns rather than single
features. Therefore, instead of counting how many times a specific behaviour is shown, as
would be the case in traditional behaviour assessment, observers rate the demeanour of an
animal over a short period of time. This is carried out by allocating a value to individual
descriptors, such as “excited”, on a visual analogue scale [48].

In QBA, observers are either asked to generate their own descriptive terms (Free-
Choice profiling) or are provided with a pre-defined list of descriptors based on literature
research and expert choice [19].

1.1.1. Free-Choice Profiling

In order to rate an animal’s behaviour via Free-Choice Profiling (FCP), an observer
has to first create a list of terms for the shown behaviour [20]. This implies that the terms
used by different observers might be unique or differ greatly from each other. All observers
rate the same animals and behaviours, either live or based on video footage. Generalised
Procrustes Analysis (GPA) is used to identify common patterns in the observer’s terms [20].
A Principal Component Analysis simplifies the data into main dimensions [20].
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1.1.2. Fixed Lists

An alternative approach is the use of fixed lists of descriptors and their correspond-
ing definitions, which are pre-defined by the experimenters. Some studies use descrip-
tors and definitions that are universally agreed upon by leading scientists or certified—
such as the European “Animal Welfare Project” (AWIN) for donkeys, goats, horses, and
sheep [26,49-51]. Other descriptor-definition pairs are even part of registered trademark
protocol—such as the Welfare Quality® protocols for cattle, poultry, and pigs [4]. Other
studies use their own descriptors and definitions and justify why they deviate from the
terms regularly used in the specific species [33,52].

The advantage of using fixed lists of descriptors is that they can be used for relatively
standardised animal welfare assessment and reduction in observer bias [53,54]. When
compiling fixed lists of QBA descriptors, the first step is to review the relevant literature
in order to identify suitable descriptors, such as “stressed” or “fearful”. Reflecting the
complexity of animal behaviour, it is on purpose that terms in the definitions are partially
overlapping [19]. In the second step, expert opinion is consulted about which descriptors
to select. The information on this procedure in the method section of several papers
varies from very detailed [19,23,33] to rather roughly sketched or not mentioned at all [46].
Training the observers is mentioned as a very important third step when using pre-defined
lists of descriptors. This is meant to ensure inter-rater reliability and was tested for 10 or
more observers [21,33]. While ratings from untrained persons may be reliable as shown for
QBA in pigs [17,55] and cattle [40], training observers have been shown to reduce observer
bias [53]. With untrained observers, external validity may be limited [56].

To achieve high inter-observer reliability, it is paramount that the descriptors are clearly
defined. A 2019 study on QBA in dogs [19] generated the definitions of the descriptors
on the basis of expert feedback, which included questions such as ease of understanding
and ambiguity of the definition. However, it has never been assessed how intuitive such
definitions are and whether observers might already differ in their interpretations of the
descriptors, independent of the animal’s behaviour. Good agreement on the terms used is
a pre-requisite for the validity of the descriptors, but to date, no study has tested this.

Different QBA studies vary in how the terms on the list are presented. In some
studies, contrasting terms are presented adjacent to each other [33]; in others, the order
is randomised [57]. Some studies do not mention the chosen order [19,21,33] and do not
explain the reason behind it [22-24]. In the current study, we assessed the ability of non-
experts to correctly allocate the definitions to their corresponding QBA descriptors. We
used two QBA sets: one previously published QBA set describing dog behaviour in a
shelter [23] and one QBA set for dogs in a veterinary setting. The QBA set for dogs in
veterinary situations was compiled for this study, as there is no QBA set available for this
specific purpose. Our aim in testing two QBA sets was to be able to compare the outcome
of the veterinary QBA set to that of an established QBA protocol. We assumed that if the
veterinary QBA descriptor set gained the same or more agreement between descriptor and
definition pairs, this could be used as a reference.

We investigated how accurately participants could match descriptors, e.g., “nervous”,
with their corresponding definitions, e.g., “unsure, shy, looking around, vigilant”. Matching
descriptors and definitions can serve two purposes. One is a quality check for a given
QBA list which provides the basis for using the list in further studies. If people can match
definitions to descriptors, this suggests that the definitions are distinct enough and elicit
mental representations of behaviour that can fit the label. Second, we investigated the effect
of participants’ prior experience with dogs on their ability to allocate the descriptors and
definitions correctly.

2. Materials and Methods
2.1. Compilation of Descriptors

We used two different QBA lists. One was developed by the authors for describing
dog’s behaviour in a veterinary setting (unpublished). The other one was a translated
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version of the list from a QBA study on shelter dogs [23]. Using two QBA lists allowed us
to explore the generalizability of the findings.

2.1.1. Descriptors for Veterinary Settings

Twelve descriptors of dog behaviours were used (in German; English translation is
provided in Table 1. The original German terms are listed in Appendix A). The selection of
the descriptors took place in several stages of refinement. Five experts on dog behaviour—
three veterinarians specialising in behavioural medicine, working at a German University,
and two experienced dog trainers—were asked to suggest behavioural descriptors after
seeing three videos of dogs during a standardised veterinary examination. These videos
were part of a previous study conducted at the Vetmeduni Vienna, Austria [58]. The
descriptors mentioned by the experts were then grouped, as several descriptors were used
to describe nuances of the same behaviour and re-evaluated by the expert group in a
second round. In a third round, the expert group formulated definitions (describing specific
behaviours) for each descriptor based on a literature search in the field of QBA [19,23,48].
These definitions were then refined by the authors.

Table 1. The list of descriptors and definitions in English.

Terms Definitions
. Shows signs and posture of defensive or offensive aggression (staring, growling, showing teeth, snapping
Aggressive . .
into the air or towards people, etc.)
Tense Muscular tension; stiff body, may appear frozen
Curious Interested in surroundings, looking at or approaching people or objects on its own, neutral posture, ears
neutral or forward
Fearful Dog may try to flee, hide, or freeze; ears back
Lively Moving around with the legs or body but not apparently in an attempt to avoid the situation
Nervous Unsure, shy, looking around, vigilant
Relaxed Muscle tone appears soft, may move around, stand or lie down, not hectic
. Shows calming signals (such as lip licking, yawning, purposefully looking away, blinking) during
Submissive . ; . .
interaction, may show belly, try to lick mouth, etc. (appeasement behaviours)
Restless Jittery, moves around impatiently, may vocalise
Stressed Uneasy, may show signs of negatively valenced arousal, e.g., wide eyes, panting, or exaggerated tail wagging
Sociable Seeks contact/interaction, affiliative behaviour, submissiveness not included
Excited Enthusiastic, energetic, shows signs of positive emotions

2.1.2. Descriptors for Dogs in Shelters

Twenty descriptors from a study on QBA for use with dogs in a shelter environ-
ment [23] were also included in the current study. As the present study was performed
in Germany, the original Norwegian descriptors and their definitions from [23] had to be
translated into German (see Appendix A). The translation was based on the published
English version. Whenever the English descriptor or parts of its definition had several
equivalents in German, the Norwegian original was consulted to facilitate translation.

2.2. Questionnaire Design

The online survey was set up in Unipark [59]. In order to describe the sample, we
asked for participants’ gender and age range. Furthermore, we enquired about the amount
of contact with dogs estimated in days per year for the last 3 years (on average), knowledge
about dogs, experience with dogs, origin of experience with dogs, and professional contact
with dogs (Appendix B). In the next step, participants were asked to allocate each of the
12 QBA descriptors for a veterinary setting to the definitions. The participants were shown
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a definition—as seen in the right column of table [1]—and had to allocate the matching
descriptor from a drop-down menu. Both descriptors and definitions were randomised
individually for each participant.

Afterwards, the participants performed the same task on the 20 descriptors and
definitions from the QBA study on shelter dogs [23]. The questionnaire ended with
questions on participants’ seriousness, stressing the importance of correct participation and
thereby ensuring the validity of data. Participants could be excluded when ticking the box
that they had not taken participation seriously, which no participant indicated.

2.3. Participants

Data collection took place via the virtual lab of the psychology department of FernUni-
versitdt in Hagen, Germany. This lab is openly accessible but mostly attracts students of
psychology as they can earn credit points for participating in surveys as part of their study
programme. A total of N = 270 people took part in the survey, with N = 261 completing
it. Data of N = 236 could be used. N = 25 subjects had to be removed from the analysis
because the time to complete the questionnaire was so short (t < 5 min) that reading the
questions would not have been possible, they had spent more than six hours working on
the questionnaire, or admitted to not taking the task seriously.

2.4. Statistical Analysis

The results of the two sets of QBA descriptors were analysed independently of each
other. Descriptive statistics were used to analyse the proportion of correct allocations for
each descriptor. More detailed analyses followed showing which descriptors were used
instead of the correct one for both QBA lists.

In order to understand the effects on the proportion of correct allocations, several items
were further investigated. The items described as knowledge about dogs and experience
and contact with dogs in days were correlated with each other using Spearman’s rank
correlation coefficient. An experience score was established following a z-standardisation
by taking the mean of the three z-standardised variables. The score consisted of the
variables “direct contact to dogs”, “expertise” and “experience”. This experience score
was then correlated with the percentage of correct allocations using Spearman’s rank
correlation tests.

3. Results

We begin by reporting on the matching of descriptors to definitions for the veterinary
QBA list developed in the current study before we provide corresponding data for the
shelter QBA list by Stubsjeen et al. [23].

3.1. QBA during a Veterinary Examination
3.1.1. Correct Assignment of Descriptors and Definitions

The mean rate of correct matching of descriptors to definitions was M = 50% (SD =+ 16.6%)
for the list of veterinary QBA descriptors. This is considerably higher than the guessing
probability of 8.33% (=1/12; assuming independence of descriptors; t(235) = 38.73, p < 0.001).
Only n = 4 persons out of N = 236 participants scored 8.33% or less in correct allocations.
When assuming that the sample was guessing, one would expect N/2 = 118 participants with
a result at or below the guessing baseline.

The distribution of correct allocations ranged from 0% to 91.76% (Figure 1). Most com-
monly, the proportion of correct allocations was between 41% and 58%. Only 8.5 per cent
of the participants allocated less than or up to twenty-five per cent of descriptors correctly.
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Figure 1. Distribution of correct allocations between descriptor and definition.

3.1.2. Role of Previous Knowledge of and Contact with Dogs

The questions evaluating knowledge, experience, and contact with dogs in days were
highly correlated with each other. Knowledge about dogs (with Spearman’s Rho = 0.616,
p < 0.001) and experience with dogs (Rho = 0.666, p < 0.001) were positively correlated with
contact with dogs in days. Furthermore, knowledge about dogs and experience with dogs
were also highly correlated (Rho = 0.772, p < 0.001).

The three items measured experience with high reliability according to Cronbach’s
alpha (x = 0.84), which was used as a measure of internal consistency. Accordingly, an
experience score was computed by Z-standardizing and averaging these three items.

As shown in Figure 2, the score could then be used to assess the extent to which
classification accuracy was correlated with experience, Rho(234) = 0.162, p = 0.012.
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Figure 2. Scatter plot illustrating the percentage of correct allocations (y-axis) against the standardised

experience score (x-axis).

3.1.3. Detailed Analyses of Correct Assignment of Descriptors and Definitions

In the next step, we explored which descriptors were characterized by high matching
accuracy and which received low matching accuracy. As shown in Table 2, high matching
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scores (>66.666) were obtained for “relaxed”, “aggressive”, “sociable”, “curious”, and
“fearful”. Moderate scores were obtained for “tense”, “submissive”, and “stressed”. Low
7, “restless”, and “excited”.

accuracy (<33.333%) was found for “nervous”, “lively”,

Table 2. List of descriptors for the QBA study on veterinary fear with correct allocations. The
descriptors are listed in order of correct allocations.

Terms Correct Allocations
Relaxed 89%
Aggressive 77%
Sociable 73%
Curious 69%
Fearful 67%
Tense 53%
Submissive 47%
Stressed 38%
Nervous 30%
Lively 22%
Restless 22%
Excited 17%

Besides analysing the proportion of correct allocations, the specific errors in match-
ing descriptors and definitions can inform about typical misunderstandings shown by
laypeople. Table 3 shows which descriptors were allocated to which definitions by the
participants. For the definition of the descriptor “aggressive”, 77% of participants chose
the correct descriptor, with 7% choosing “tense”, 4% choosing “fearful”, 1% each choosing
“lively” and “nervous, 7% choosing “stressed”, and 1% choosing “excited”.

Table 3. Detailed allocation of descriptors in per cent.

Aggr. Tense Cur Fearful Lively Nerv. Relaxed Subm. Restless Stressed Sociable Excited

Aggressive 77% 6% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0%
Tense 7% 53% 2% 9% 9% 19% 2% 3% 5% 11% 1% 1%
Curious 0% 0% 69% 1% 8% 1% 0% 3% 1% 1% 15% 4%
Fearful 4% 16% 0% 67% 2% 28% 0% 3% 2% 8% 0% 0%
Lively 1% 1% 3% 0% 22% 0% 1% 1% 5% 1% 7% 56%
Nervous 1% 5% 1% 6% 7% 30% 1% 3% 17% 17% 0% 0%
Relaxed 0% 0% 8% 1% 4% 1% 89% 22% 1% 1% 2% 1%
Subm. 0% 2% 0% 5% 1% 3% 3% 47% 1% 1% 0% 0%
Restless 0% 2% 0% 1% 13% 6% 1% 1% 22% 8% 0% 0%
Stressed 7% 14% 0% 10% 6% 6% 2% 3% 8% 38% 0% 0%
Sociable 0% 0% 15% 0% 6% 1% 1% 11% 1% 1% 73% 19%
Excited 1% 1% 0% 1% 22% 3% 0% 3% 39% 12% 2% 17%

The descriptors on the horizontal line are the correct allocations to the definitions. Descriptors in the vertical
column are those the participants allocated to the descriptor quoted above. Correct allocations are shown with a
grey background, the second highest allocation is shown in bold, and very high wrong allocations are identified
with a light grey background.

Based on the above results, we decided to refine the descriptor list to avoid confusion
and save rating time in future studies. Four descriptors showed only low correspondence
with their definitions. Those descriptors were “excited” (17%), “restless” (22%), “lively”
(22%), and “nervous” (30%). The reason for this low correspondence might be that the
definitions and the descriptors were perceived as rather similar, with “excited” and “lively”
expressing an emotional state of positive valence and “restless” and “nervous” expressing
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negative valence. The descriptor “excited” was allocated correctly by only 17% of subjects,
with 56% of them matching it with “lively” and 19% with “sociable”.

As a result, we decided to drop the terms “excited” and “restless” from the list for
future studies and keep the descriptors “lively” and “nervous”. This leads to the following
descriptor—definition list, as shown in Table 4.

Table 4. Improved list of descriptor-definition pairs.

Terms Definitions
. Shows signs and posture of defensive or offensive aggression (staring, growling, showing teeth, snapping into the air or
Aggressive
towards people, etc.)
Tense Muscular tension; stiff body, may appear frozen
Curious Interested in surroundings, looking at or approaching people or objects on its own, neutral posture, ears neutral or forward
Fearful dog may try to flee, hide or freeze; ears back
Lively Moving around with the legs or body but not apparently in an attempt to avoid the situation
Nervous Unsure, shy, looking around, vigilant
Relaxed Muscle tone appears soft, may move around, stand or lie down, not hectic
. Shows calming signals (such as lip licking, yawning, purposefully looking away, and blinking) during interaction, may
Submissive - -
show belly, try to lick mouth, etc. (appeasement behaviours)
Stressed Uneasy, may show signs of negatively valenced arousal, e.g., wide eyes, panting, or exaggerated tail wagging
Sociable Seeks contact/interaction, affiliative behaviour *

* The reference “submissiveness not included” for the descriptor “sociable” has been removed from this list as the
descriptor—definition pairs should be used as entities and not split up in future studies.

3.2. QBA in Shelter Dogs
Correct Assignment of Descriptors and Definitions

The mean rate of correct matching of descriptors to definitions was M = 33% (SD + 14.3%)
for the descriptors of the Stubsjeen et al. [23] list. The distribution of correct allocations ranged
from 0% to 75% (Figure 3)—the latter implying that 15 out of 20 descriptors were allocated
correctly to their definitions. There was no correlation between the experience score and
classification accuracy, as tested by Spearman’s Rank Rho(234) = 0.073, p = 0.267 (Figure 4).

10 15 20 25 30 35 40 45 50 55 60 65 70 75

percentage of correct allocations of Stubsjg@en's descriptors

20
18
16

= e
ISE S

frequency in percent

[T S T - O = L T «

Figure 3. Distribution of correct allocations between descriptor and definition for the list by
Stubsjeen et al. [23].
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Figure 4. Scatter plot illustrating the percentage of correct allocations (y-axis) against the standardised
experience score (x-axis) for the descriptors of Stubsjeen et al. [23].

For the shelter dog descriptors [23], “playful”, “depressed”, “sociable”, and “aggres-
sive” showed the best correspondence between descriptor and definition. “Relaxed”,

“trustful”, “energetic”, “curious”, and “indifferent” showed moderate correspondence. A
total of 11 descriptors showed a very low correspondence of under 30% (Table 5).

Table 5. List of descriptors used by Stubsjeen et al. [23] for shelter dogs with correct allocations in
per cent. The descriptors are listed according to level of correctness.

Terms Correct Allocations
Sociable 65%
Aggressive 64%
Playful 63%
Depressed 55%
Curious 47%
Relaxed 44%
Energetic 44%
Indifferent 44%
Trustful 34%
Uncomfortable 28%
Content 27%
Restless 26%
Calming 24%
Expectant 23%
Hesitant 22%
Stressed 21%
Bored 20%
Nervous 15%
Frustrated 13%

Alert 8%
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3.3. Correlation between Shelter and Veterinary QBA Sets

The proportion of correctly matched descriptors in the Stubsjeen et al. list and the
list presented in Section 3.1.1 showed a correlation of Spearman’s Rank Rho(234) = 0.362,
p < 0.001. Participants who performed well on the matching task with one list tended to
perform comparatively well on the other list.

4. Discussion

The current study explored how well laypersons could match descriptors and defi-
nitions of two Qualitative Behaviour Assessment (QBA) sets in dogs. Since our purpose
was to assess how well definitions are understood “intuitively” by laypersons, the sub-
jects received no prior training. This deviates from the procedure where QBA is used for
emotional assessments. In most studies, prior training for observers forms an integral
part of QBA with fixed descriptor lists [39,44,60]. Given the relevance of verbal knowl-
edge and categories in transmitting knowledge about dog behaviour and emotion, the
manuscript contributes by showing that laypersons can deal with verbal descriptors rather
consistently—even if they lack experience with dogs. This can, for instance, provide a
starting point for studies testing how pictures and text can be combined efficiently to assist
in the knowledge acquisition of laypersons (cf. [61]). Of course, such approaches should not
replace video-based training and live training. Yet they might accompany the latter. They
can also provide an additional low-threshold and easily available source for spreading
knowledge about dog behaviour and emotions.

The correct allocation of descriptor—definition pairs was above chance level, with
participants correctly matching on average 50% of descriptor—definition pairs of the vet-
erinary situation QBA list and 33% of the shelter situation QBA list. There was a low
but significant correlation with experience with dogs, but only for the veterinary QBA
set. Based on the analysis of the matching mistakes, we concluded that shortening the
veterinary QBA tool from 12 to 10 descriptors will likely improve clarity. The length of the
shelter QBA tool with 20 descriptors could possibly explain why the proportion of correct
matches for the shelter QBA descriptors was lower than for the veterinary QBA descriptors.
While partially overlapping descriptors are inherent in the purpose of QBA and seem to
be needed in order to fully grasp the emotional state of the animal in question [17,56], a
simplified version with 10 descriptors (cf. Table 4), with less overlap, might prove helpful
for quick evaluations. These quick evaluations, in turn, might not be as exact as the original
approach with more descriptors, but they can be useful when applied in real-life situations
under time constraints.

4.1. Comparison of Correct Allocations between the Datasets from Veterinary and Shelter QBA

The difference in correct allocations of descriptor—definition pairs between the shelter
QBA list [25] and the veterinary QBA list could have several reasons. As more time is
needed to match 20 descriptors in comparison to 12 descriptors, fatigue could contribute to
lower success rates for the shelter QBA. Furthermore, the shelter QBA descriptors were
always presented after the veterinary situation QBA descriptors, potentially increasing
the contribution of fatigue. Fatigue or proactive interference is not an explanation for low
performance on individual descriptor—definition allocations, as the order was randomised
between participants.

At the individual level, certain descriptor-definition pairs were matched correctly
more often than others. The highest correct allocation rate for the veterinary QBA set was
achieved for the descriptors “relaxed”, “aggressive”, “sociable”, “curious”, and “fearful”.
These descriptors seem to possess very distinct qualities that allow for easy identification.
The high matching rate of “relaxed” and “aggressive” could be explained by the antonymic
description “not hectic” for “relaxed” and the direct quotation of “aggression” for “aggres-
sive”. Note that in QBA, words from the same word stem are often used in the definition
of descriptors; therefore, we also used this approach in our novel veterinary set. While
the behaviour shown by a dog categorised as “fearful” or “aggressive” could potentially
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be assessed wrongly by observers, the concise definitions prevented a high amount of
mismatches. Only 4% of participants mistook “fearful” for “aggressive” and 0% mistook
“aggressive” for “fearful” (cf. Table 3).

Although “affiliative behaviour”—a rather technical, scientific term—was included
in the definition of “sociable”, mentioning “contact/interaction” might have enhanced
correct matches. The verb “seek” in “seeking contact”, however, implies that the activity
was initiated by the dog itself. The inclusion of “seeking contact” in the definition of
“sociable” might have led to 15% of participants mistaking “sociable” for “curious”. As
the behaviours—apart from the words describing them (such as approaching and making
contact)—can appear very similar, this might be the reason behind those mismatches.

For the shelter QBA set, only three descriptors achieved allocation rates of over 60%.
Those were “sociable”, “aggressive”, and “playful”. The definition of “sociable” is very
similar to that of the veterinary situation QBA set, with “seeking contact/interaction,
friendly, positive interaction with other dogs” (cf. Appendix B), leaving only little room
for interpretation. As in the veterinary QBA set, the descriptor “aggressive” was defined
by stating “offensive or defensive aggression”, already hinting at the descriptor. In the
definition of the descriptor “playful”, the word stem of “play” is mentioned twice; therefore,
attentive participants would have found it easy to correctly allocate this pair.

Correct allocations of the descriptors “nervous”, “frustrated”, “stressed”, and “restless”
ranged from 13% to 26%. This low success rate could be explained by the similarity of
the behaviours behind those descriptors—all of them seem to share a negative valence
and stress is inherent in nervousness, frustration, and restlessness. As in the veterinary
QBA set where we decided to reduce the number of descriptors from 12 to 10 to exclude
descriptors that are similar and easily confused, this hints at fewer, more distinct descriptors
being preferable.

Apart from the linguistic aspect of allocating definition and descriptor pairs correctly,
it is interesting to note that the term “aggressive” ranked very high in both QBA sets, with
77% and 64% correct allocations, respectively. A reason for this could be the perceived
importance of correctly allocating this descriptor, as aggressive behaviour could pose a
real threat to the participant, drawing more attention to this definition, as well as the word
“aggression” in the definition.

4.2. Experience

In the current study, overall, the effect of experience was low for the veterinary QBA
set and nonsignificant for the shelter QBA set. Previous studies yielded mixed results with
regard to the impact of prior experience on assessing behaviour and emotions.

The perception of emotion in other humans has been shown to be influenced by an
individual’s cultural background and especially by childhood experience [62-64]. However,
in studies investigating interspecific emotion perception, little evidence has been found
for the modulating effect of experience on observers’ ability to infer likely emotions in
dogs [27,65]. Neural networks of emotion processing may be applied flexibly to both
interspecific and intraspecific [34,66] contexts.

In regard to QBA, earlier studies found that the observers’ level of experience with the
observed species, or even with other species, can influence the observer rating [33]. In the
current study, we assessed whether observers of different experience levels differ in their
ability to match descriptions to their QBA descriptors, i.e., whether the descriptors evoke
correct mental representations. The study indicates that an individual’s experience with
dogs has only limited impact on this individual’s capability to correctly match descriptor
and definition pairs of dog emotional states. A low correlation between the proportion of
correct allocations and experience score was found only for the veterinary QBA set.

The findings on the correct allocation of descriptor—definition pairs and the role of
experience, however, could be limited to the linguistic understanding of descriptors and
definitions and might not necessarily reflect a correct assessment of a dog’s emotional
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state when experienced live or seen on video. A future study is planned to assess the
correspondence with video ratings of dogs.

4.3. Verbal Descriptions

Working on and improving verbal descriptions might provide a basis to address the
even larger complexity inherent in video material or direct observation. The complexity
of assessing animal behaviour also lies within the fact that animals are being assessed by
humans who might or might not share different experiences and beliefs. A study from 2014
asked, “Can we believe what we score, if we score what we believe?” [53]. It concluded
that observer bias is a more important problem in animal behaviour research than expected.
An earlier review on animal behaviour research [54] stated that at least either inter-rater
reliability should be assessed or blinded coding of several conditions should be used to
decrease observer bias. Assessing the consistency of different raters in categorizing verbal
descriptions can constrain sources of inconsistency when working with direct observation
or video material. In quantitative coding, it is sufficient that one person does the coding if
reliability with a second coder can be demonstrated based on a subset of the videos [67].
For qualitative ratings, at least 10 people are suggested to ensure inter-rater reliability based
on measures of correlations between individuals [36,68].

Apart from the number of raters, the language used for the descriptors and definitions
is very important. The Sapir-Whorf hypothesis, also described as the linguistic relativity
hypothesis [69], states that language has a strong impact on our perception of the world.
Following this approach, the importance of the way definitions and descriptors in QBA
are phrased becomes apparent. More recent research takes into account that language
emotionality influences an individual’s perception [70]. It is therefore essential to further
explore the linguistic power behind descriptor and definition pairs as one constituent to
the validity of Qualitative Behaviour Assessment. Further QBA studies could perform an a
priori check of their descriptor-definition pairs in order to identify whether there may be
any misunderstandings or misconceptions.

With regard to future dog bite prevention programmes, it could be useful to do the
same. Clarifications of what it means when an educator talks about a fearful dog and
what “fearful” can look like, could enhance education. Supporting pictures or videos seem
inevitable in order to enhance learners’ ability to assess the potential danger associated
with certain emotional states or behaviours a dog shows.

4.4. Practical Applications

The current study indicated that a smaller number of descriptors may improve ob-
servers’ agreement on and/or comprehension of the descriptor definitions. For valid animal
welfare assessments using QBA, several observers are needed [36,68,71], and it is unques-
tionable that more descriptor-definition pairs provide a more detailed representation of a
dog’s behaviour. Nonetheless, we suggest that alternative approaches adapted from QBA
may be of value in practical settings where the necessary number of observers and QBA
descriptors cannot be achieved, such as monitoring dog welfare in a veterinary setting.
Similarly, a recent study on horse welfare [72] has shown that as little as seven descriptors
were useful to assess the horses’” emotional expressivity in a racing environment. Prior
training of veterinary staff on a smaller number of clearly defined descriptors allows their
use in situations where circumstances, e.g., time constraints, do not allow for extensive
use. Thus, dogs” emotional states could be assessed simultaneously with procedures taking
place, and counter-measures could be taken when necessary, resulting in better welfare of
the canine patients, as well as their guardians and veterinary staff [73].

5. Conclusions

QBA is a valuable tool for assessing animal welfare by focusing on the (likely) emo-
tional experience of the animal, thereby stressing the expressive quality of behaviour and
underlining nuances in this behaviour. Adopting similar approaches may also have value



Animals 2023, 13, 3009

14 of 19

in settings such as veterinary offices to make quick assessments of dogs” emotional states,
as well as when educating laypeople on dog emotional expressions. The current research
focused on an earlier step, namely, the question of whether the descriptors used can be
understood intuitively and whether laypeople can match them to their expert-derived
definitions. When nuances in behaviour are at stake, it is paramount to clarify whether
descriptors and definitions are understood the way researchers think they are. Our study
highlighted the importance of prior training of raters and of clear definitions when a
fixed-list approach is used.

Previous studies have explored the impact of different methods of educating children
and adults about dog behaviour, mostly in order to prevent harmful incidents. However, no
study so far has assessed how well the terminology used to describe relevant behaviours is
understood by the learners. This study demonstrates the significance of the wording used to
avoid ambiguities, thus providing new insights to improve education about dog behaviour.
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Appendix A

Table A1l. List of Descriptors for Dogs in Shelter Situations [23] showing the name of the descriptor
in English and Norwegian, with German translations of descriptors and German definitions. German
descriptors and definitions were used in this study.

English Terms Norwegian Terms German Terms German Definitions
Content tilfreds Zufrieden Positive, bed}anmslstlllende Aktivitat, (z.B. Spiel,
Zugehorigkeitsverhalten), entspannt
Uncomfortable ukomfortabel Unbehaglich Ungut, depressiv, kann Schmerzen haben
. Aktiv in Spielverhalten involviert, lddt andere zum Spielen ein,
Playfal leken Verspielt frohlich, kann Laute von sich geben und hiipfen
Teilnahmslos, nicht an Umwelt interessiert bzw. unwillig mit
Depressed nedstemt Depressiv Umwelt zu interagieren, gleichgiiltig, leerer Blick, apathisch,
kann Schmerzen haben
Keine Lautdufierung, interessiert an seiner Umgebung, nicht
Relaxed avslappet Entspannt nervos, kann sich umherbewegen auf eine entspannte Art bzw.
hinlegen, nicht depressiv
Ungeduldig, tiberspannt, bewegt sich exzessiv herum, kann
Restless urolig Unruhig Laute von sich geben, kann Aufmerksamkeit suchen. Spielen ist
nicht Teil des Verhaltens
Alert oppmerksom Wachsam Aufmerksam, eifrig, aktiv interessiert
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Table Al. Cont.

English Terms Norwegian Terms German Terms German Definitions
Bored Kieder seg Gelangweilt Inaktiv, uninteressiert, passiv
Sociable sosial Kontaktfreudig Sucht Kontakt/Interaktion, freundlich, positive Interaktion mit
anderen Hunden
N Unsicher, schiichtern, dngstlich, kann die Rute unter den Bauch
Nervous nerves Nervos . u
einziehen, kann Laute dufiern
. Wachsam, wedelt mit der Rute, kann Laute dufiern,
Expectant forventningsfull Erwartungsvoll . L
konzentriert, kann unruhig sein
Hesitant avventende Zbgerlich Zurtickhaltend, zurtickgezogen, wachsam
Trustful tillitsfull Vertrauensvoll Vertraut, anhénglich, freundlich, sucht Aufmerksamkeit
. . . Kann Laute dufiern, zeigt Anzeichen und Korperhaltung von
Aggressive aggressiv Aggressiv . . .
defensiver oder offensiver Aggression
Energetic energisk Energisch Aktiv, kann sich lautstark duern, beharrlich
Frustrated frustrert Frustriert Konfliktverhalten, unruhig, rflzbar, gestresst, kann sich
lautstark duflern
Curious nysgierrig Neugierig Positiv interessiert, wachsam, erkundend, aufmerksam
Zeigt Beruhigungssignale (z. B. Gdhnen, Lecken der
. . . Lippen/Nase, Abwenden des Kopfes, Drehen des Korpers in
Calming konfliktdempende Beruhigend Richtung des anderen Hundes, Rute in niedriger Position,
Ohren zuriicklegen, Schniiffeln am Boden)
Indifferent noytral Gleichgiiltig Sucht keinen I.<ontak.t / keme. Interzflktlon, g1.bt kelne Laute von
sich, uninteressiert, nicht deprimiert
Stressed stresset Gestresst Nervos, unruhig, kann sich w1edgrh01endes (stereotypes)
Verhalten zeigen
Appendix B
Table A2. The following questions were posed in the questionnaire regarding an individual’s
background. Only one answer could be chosen.
English German
Please fill in your gender. Bitte geben Sie hier ihr Geschlecht an.
Female. weiblich.
Gender/Geschlecht Male. mannlich.
Diverse. divers.
Not applicable. keine Angabe.
Please indicate your age. Bitte geben Sie hier Ihr Alter an.
Under 20 years. Unter 20 Jahre.
Between 20 and 30 years. Zwischen 20 und 30 Jahren.
Age/Alter Between 30 and 40 years. Zwischen 30 und 40 Jahren.

Between 40 and 50 years.
Between 50 and 60 years.
Over 60 years.

Zwischen 40 und 50 Jahren.
Zwischfen 50 und 60 Jahren.
Uber 60 Jahre.

Please estimate how many days in the last 2 years
you had direct contact with a dog/dogs.

Direct contact with dogs/Direkter 0 days.
Umgang mit Hunden 1 o 10 days.
10 to 50 days.
50 to 100 days.
Almost daily.

An geschitzt wie vielen Tagen in den letzten 2
Jahren hatten Sie direkten Umgang mit einem
Hund/Hunden?

0 Tage.

1 bis 10 Tage.

10 bis 50 Tage.

50 bis 100 Tage.
nahezu taglich.
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Table A2. Cont.

English German

Wie schitzen Sie Thre Expertise zum Thema

Indicate your expertise on the topic of dog Hundeverhalten cin?

behaviour. unwissend
Uninformed. robe Vorstellung von der Bed.eutun hiindischen
Expertise/Expertise A rough idea of the meaning of dog behaviour. & & &
Good. Verhaltens.
t.
Very good. su
Professional. sehr gut:
professionell.
Please indicate your experience with dogs. Geben Sie Thre Erfahrung mit Hunden an.
I'have no experience with dogs. Ich habe keine Erfahrung mit Hunden.
I have little experience with dogs. Ich habe wenig Erfahrung mit Hunden.
Experience/Erfahrun I'have some experience with dogs. Ich habe einige Erfahrung mit Hunden.
P & I'have already owned a dog/I am currently Ich habe bereits einen Hund besessen/besitze
owning a dog. momentan einen Hund.
I have worked professionally with dogs/I am Ich habe beruflich mit Hunden gearbeitet/arbeite
working professionally with dogs. beruflich mit Hunden.
Ihre Erfahrung mit Hunden bezieht sich worauf?
Your experience with dogs is related to what? Bitte die Antwort a;ls:;f;ﬁlen, die am ehesten
Please choose the answer that fits the most. K )
Loose contact with dogs Loser Kontakt zu Hunden.
. . . - . Kindheitserfahrungen mit einem Familienhund.
Reference of the experience/Bezug Childhood experience with a family dog. s . .
s . Personliche Verantwortung fiir einen Hund in der
der Erfahrung Personal responsibility for a dog in the past. Vereaneenheit
Personal responsibility for a dog at the moment. s gangeniet.
Experience with dog trainin Personliche Verantwortung fiir einen Hund zum
P & & jetzigen Zeitpunkt.

Professional contact with dogs. Erfahrung im Hundetraining,

Beruflicher Kontakt zu Hunden.

Arbeiten Sie beruflich mit Hunden?
Nein
Ja, in einem Beruf mit Hundebezug (z.B.
TierarzthelferIn, Tierphysiotherapeutln,
TierheilpraktikerIn 0.A.)
Ja, als HundetrainerIn
Ja, als TierdrztIn mit Zusatzbezeichnung

Do you work with dogs professionally?
No.

Yes, in a job that includes contact with dogs (e.g.,
vet tech, veterinary physiotherapist, animal health
practitioner, or similar).

Yes, as a dog trainer.

Yes, as a vet specialising in behavioural therapy.

Professional contact with dogs/
Beruflicher Kontakt zu Hunden

Verhaltenstherapie
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