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Abstract

Since the introduction of nonhuman animals into the sociological research field, theo-
ries of nonhuman animal agency have been developed. However, these new defini-
tions miss empirical ground. This study explores dog agency in practice. An additional
focus is on the impact of Augmentative Interspecies Communication technology on
dog agency. The technology considered is a soundboard with recordable answer but-
tons. Through semi-structured interviews with guardians — both with and without A1c
technology — dog agency is tested empirically. Findings suggest that dogs have agency.
Dogs’ actions are informed by their needs and wants and tailored to their interests
and preferences. Incorporating A1c technology into the dog-human relationship offers
dogs more opportunities to display their agency. In addition, the technology improves
the communication and connection between dog and guardian and improves aware-
ness of the dog’s actions and thought processes. Subsequently, opportunities arise to
advance the dog’s quality of life.
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2 VERSTRAETE

In contemporary society, nonhuman animals are omnipresent in our every-
day lives. They are part of our language and culture, they are food, transmit-
ters of disease, etc. (Bryant, 1979). A variety of nonhuman animals are kept
as companion animals. Yet only dogs have a long history of interdependence
and co-evolution with humans, more so than others (Amiot et al., 2016; Hare
& Tomasello, 2005). As permanent companions of mankind, dogs are ubiqui-
tously present in contemporary Western societies. In 2020, there were over 89
million dogs in Europe, with an estimated 25% of households having at least
one dog (FEDIAF, n.d.). In the United States over 38% of the households had at
least one dog in 2018 (AVMA, 2018). Despite their omnipresence, dogs remain
marginal to the research field of sociology (Ferkl, 2018). With its anthropocen-
tric history, sociology has come to study “the human society” (Nibert, 2003, p. 5;
emphasis added), “the social and cultural life of people” (Carter & Charles, 2018,
p- 85; emphasis added) and “the social as centered on the Auman” (Cudworth,
2015, p. 1; emphasis added). Consequently, sociological theory is anthroponor-
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mative: Conceptualizations of “society,” “sociality,” and “social action” were
only theorized about in relation to humans. This is also the case for “agency,’
which has been defined in strictly human terms (Carter & Charles, 2018;
Twine, 2010).

Agency is often defined as making motivated, purposive choices, act-
ing upon them with creativity, and being able to reflect upon these choices
(Emirbayer & Mische, 1998). Recently, scholars have been considering the idea
of nonhuman animal agency. Arguing that old understandings of agency are
impoverished, they attempt to redefine agency (Taylor, 2011). However, these
new conceptualizations remain theoretical, as there has been little empirical
testing of these definitions and interpretations to the everyday reality.

An additional focus is on Augmentative Interspecies Communication (AIC)
technology. By communicating via a soundboard with recordable answer but-
tons, dogs and their guardians explore new ways of communication (Hunger,
2021). This study addresses the “talking dogs” phenomenon from a sociological
perspective by focusing on how A1c technology can provide a deeper under-
standing of dog agency. To that end, dog guardians both with and without a
soundboard will be interviewed. The research questions central to this study
are: How do dogs perform agency in their daily lives? How do dog guardians
perceive this agency? How does A1c technology impact the agency of dogs?
How does A1c technology facilitate meaning-making between dog and guard-
ian? And how does this meaning-making capacity of A1c technology impact
the guardians’ perceptiveness of their dog’s agency?
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EXPLORING DOG AGENCY 3
Literature Review

Toward Nonhuman Animal Agency

The domestication process of wolves commenced 30,000 years ago (Kaminski
& Marshall-Pescini, 2014; Ovodov et al., 2011). During this process, dog-specific
traits emerged, making them very suitable as human companions. Examples
are dog-human emotional attachment (Topal & Gaésci, 2012), dogs’ social
competence (Topal & Gasci, 2012), and the canine perceptiveness for human
speech cues and communicative signals (Lakatos & Miklési, 2012). In addition,
research has shown that dogs are superior at interpreting their guardians’ con-
duct and adjusting their own behavior accordingly (Hare & Tomasello, 2005;
Hart, 1995) and interactions between dogs and their guardians are more fre-
quent than with other companion animals (Hart, 1995).

Despite dogs’ omnipresence, sociological research on dogs is scarce. As a
consequence of the Cartesian legacy and the pitting of sociology against natu-
ral sciences, an anthropocentric sociology emerged (Ferkl, 2018; Irvine, 2008).
For example, for symbolic interactionism, language is a deciding factor in
interaction. We attribute superior linguistic skills and the capacity for culture
and meaning-making processes to humans (Carter & Charles, 2018; Catton Jr
& Dunlap, 1978; Haraway, 2013), while nonhuman animals are defined in the
absence of these features (Tovey, 2003). However symbolic interactionism
lends itself to explore interspecies interaction because it focuses on interac-
tions between individual entities (Alger & Alger, 1997; Carter & Fuller, 2016).
By identifying the dog and their guardian as social actors, agency can thus arise
out of the interaction between them (Denzin, 2004).

Generally, agency is defined as “the capacity to act” (Esser et al., 2016, p. 8;
Ganesh, 2015; Kuus, 2019; Schlosser, 2015). In the literature however, agency is
connected to a range of conceptualizations. These center on (a) purposeful act-
ing, where the agent performs goal-directed activities (Glock, 2019); (b) taking
initiative, meaning that the agent commences the act (Schlosser, 2015); and
(c) choice-making, when the agent chooses from a variety of alternatives
(Hays, 1994). Creativity (d) is also associated with agency, as Shilling (1997)
states that the creative capacities of the agents need to be acknowledged in
contemporary notions of agency. Further, Mele (2003) views motivation (e) as
a basic indicator of agency. Another criterion for agency is self-awareness
(f) and self-hood (Carter & Charles, 2013). Besides this broader conceptualiza-
tion of agency, is the conceptualization of the chordal triad of agency (Emirbayer
& Mische, 1998). Three elements constitute agency: the (g) iterational, the
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4 VERSTRAETE

(h) projective, and the (i) practical-evaluative. The first refers to how acts of
routine incorporated in everyday life create order and stability. The second
indicates that agents act future-oriented. The third element addresses the
capacity of the agent to act in the best way according to the situation. By mak-
ing both practical and normative judgements, the best course of action is
found (Emirbayer & Mische, 1998).

Agency as defined above has a strong human-oriented connotation (Taylor,
2011; Taylor & Signal, 2om1). Consequently, the idea of nonhuman animal
agency has been contested (Sorley, 2021). It is only since the emergence of the
Human-Animal Studies (HAS) research field that the idea of nonhuman ani-
mal agency has been considered. HAS scholars have argued that old under-
standings of agency are impoverished (Taylor, 2011). New approaches to agency
are more dynamic interpretations (Carter & Charles, 2018) and they shift the
focus toward (actant) relationships (Archer, 1995, 1996, 2000, 2003; Carter &
Charles, 2013, 2018; Taylor & Signal, 2011). Additionally, scholars have discussed
both real and fictionalized animals as agents (McFarland & Hediger, 2009).
Spinka (2019) identified four levels of nonhuman animal agency. Passive or
reactive agency are reflexive responses or perceptual decision-making. Daily
activities of nonhuman animals, such as foraging, are called action-driven
agency. In competence-building agency, knowledge and skills are gathered
for future use. Lastly, aspirational agency are “acts to achieve long-term goals
through planning and intentions based on [reflections]” (Spinka, 2019, p. 12).
When researching police dogs, Smith et al. (2021) found that dog agency is all
about engagement and preferences. Motamedi-Fraser (2019) empirically dis-
cusses nonhuman animal agency regarding language and words. Although
scholars investigating nonhuman animal agency engage with different con-
ceptions of agency, they all advocate the understanding of nonhuman animals
as active participants in human-animal relations (Carter & Charles, 2013) and
as co-creators of the social world (Carter & Charles, 2018).

These new interpretations present opportunities to reflect on the agency
of nonhuman animals. However, the conceptualizations on (actant) relation-
ships stay rather philosophical and theoretical. They lack applied knowledge,
as there have been few empirical studies of everyday reality. Other studies on
nonhuman animal agency have an empirical base, but do not engage with
the various (sociological) understandings of agency that live in the literature
(McFarland & Hediger, 2009; Motamedi-Fraser, 2019; Smith et al., 2021; gpinka,
2019). Consequently, this study aims at (a) exploring dog agency empirically
by (b) using a comprehensive framework based upon the nine indicators of
agency. By questioning how dogs perform agency in their daily lives, this study
aims at providing a conceptualization of agency in practice.
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EXPLORING DOG AGENCY 5

Technology and Symbols

Both nonhuman animals and technology have been co-evolving with humans
(Schick & Toth, 1994; Shipman, 2010). Examples range from the ox and plow
(Scanes, 2018; Willham, 2012), to the dairy cow and milking robot (Broucek &
Tongel, 2017; John et al., 2016). Currently, companion animal technologies are
emerging (Hall et al,, 2018). An example is the development of Augmentative
Interspecies Communication (A1c) technology. Through a soundboard with
recordable answer buttons, companion animals are able to communicate with
their guardians (FluentPet, 2023; Hunger, 2021). The A1C technology emerged
in 2018, when Hunger (2021) introduced buttons to her dog Stella. Through a
technique called “modeling,” Stella learned to associate each button with a
specific word or meaning (Hunger, 2021). Research on the effectiveness of A1c
devices in human-animal communication is still ongoing (Smith et al., 2023).

The a1c soundboard, remodeled after existing Augmentative and Alter-
native Communication (AAcC) devices for humans, accords with the discipline
of Animal-Computer Interaction (AcI; Mancini, 2011). While interactive tech-
nology targeted at nonhuman animals has been present for decades — e.g., bio-
telemetry devices, operant interfaces, robotic machines — there has been little
attention given to the study of animal-computer interaction, as well as the ani-
mal perspective in the design of interactive applications (Mancini et al., 2017).
By acknowledging animals’ needs and preferences in the design process, ACI
aims to design for and with nonhuman animals (Mancini et al., 2017).

Emerging technologies such as the a1c soundboard make for new ways
of human-animal communication and relations. Specifically, both guard-
ian and dog communicate through and with the soundboard based upon a
shared understanding of meaning. In these new forms of human-animal rela-
tions, dog agency can thus be conceptualized by its relationality to the other
actors: the guardian and the soundboard technology. Subsequently, the sym-
bolic interactionist theories of Mead (1972) prove to be fruitful for inquiry into
dog agency and the role of technology in communication between humans
and other animals. As a forefather of symbolic interactionism, Mead’s ideas
were fundamental for the development of the perspective (Aksan et al., 2009).
The key element in Mead’s theories is the concept of “significant symbols”
(Blumer, 1981). According to Mead, significant symbols are what distinguishes
humans from other animals, as nonhuman animals only have natural signs. In
contrast, significant symbols are learned. Through these significant symbols,
the expressers convey meaning and value to the observers (Rose, 1962). The
observers then respond according to the meaning and value the symbol has
for them (Rose, 1962). Both expressers and observers supply and provide the
interaction with content (Rose, 1962). For Mead, it is in the interaction that
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6 VERSTRAETE

the significant symbols become meaningful (Da Silva, 2007). Communicating
and interacting is thus always a social process, in which symbols are expressed,
shared and interpreted (Blumer, 1981; Da Silva, 2007; Rose, 1962).

While Mead’s original theoretical frameworks apply only to humans, it
seems relevant to investigate the possibility that nonhuman animals too can
convey and understand significant symbols. As such, the concept of significant
symbols provides the base upon which we can understand the phenomenon
of “talking dogs”: Both dog and guardian convey meaning through the technol-
ogy. Each button represents a different significant symbol and thus conveys a
different meaning. Through interacting with each other and the buttons, these
meanings are learned by both dog and guardian. In the interactions between
both dog and guardian, the significant symbols become meaningful. It is then,
because the relation between dog and guardian is laced with these significant
symbols, that dog agency can be understood through its relationality: In the
interaction between dog, guardian, and technology, agency becomes visible.

Current Study

This study employs a qualitative approach to empirically study dogs’ expression
of agency, the perceptiveness of guardians toward their dogs’ agency, and the
impact of A1c technology on both. Research on guardians’ comprehension of
dogs’ emotional states is conflicting. On one hand, studies have shown that dog
guardians are often unable to identify their dogs’ emotional state (Buckland
et al.,, 2014; Demirbas et al., 2016; Kerswell et al., 2009). On the other hand,
researchers argue that dog guardians have mastered their dogs’ expressions
and body language and are able to adequately interpret their actions (Birke &
Hockenhull, 2012). They have learned to “read” their dogs meticulously (Birke
& Hockenhull, 2012; Brandt, 2004).

This study uses interviews to infer dogs’ experiences and actions. Based on
these interviews this study aims to explore and describe dogs’ expressions of
agency and how A1c technology plays a role in guardians’ understanding of
agency. Interviewing guardians favors the humans’ perspective over the dogs’.
Still, by recognizing the dog as active co-creator of the social environment, this
study attempts to understand the guardians’ notions of their dogs’ agency with
the aim of understanding their needs and thus improving their wellbeing.

Research Design
Sampling
The Generic Inductive Qualitative Model (G1Qm; Hood, 2007; Maxwell,
2012) informed the research design. As an inductive approach for qualitative
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EXPLORING DOG AGENCY 7

research, the GIQM proves fruitful because of its methodological flexibility
(Liu, 2016). Following the G1QM approach, purposive sampling was carried out:
Dog guardians with and without A1c technology were sampled. Dog guardians
who did not use the soundboard were sampled in Flanders, Belgium. Because
of the novelty of the A1c technology, no dog guardians using the technology
were found in Belgium. Thus, guardians using AIC technology were sampled
worldwide. Because of the importance of the cyclical research process to
GI1QM, further sampling and interviews were done in different rounds: a pilot
interview, then a first round with nine interviews, and a second round with 11
interviews. A total of 21 respondents were interviewed, of which 11 did not have
a soundboard at home. Of the 10 participants who had a soundboard, there
were four who identified their dog as a beginner, three who identified their
dog as an intermediate, and three who identified their dog as an established
soundboard user. Participants were clearly informed about the research objec-
tives and aims through informed consent, and codenames were used for both
guardians and their dog(s) to guarantee their anonymity.

Data Collection and Analysis

Data was collected through semi-structured interviews. Following the G1qQM,
the literature was used as a guide to develop interview questions. The inter-
view questions aimed at finding how dog agency transpired in everyday life
and as such included different themes and subjects on dog agency. As there
were participants with and without A1c technology, one question list was
made, but with additional questions for the participants with the soundboard.
These addressed the relation between dog agency and the soundboard. After
each interview round, the question lists were scrutinized and adapted.

The c1QM model (Hood, 2007; Maxwell, 2012) guided coding and analysis of
interviews. The interviews were video-recorded and transcribed afterwards. In
addition, during the interview, the author noted important thoughts presented
by the participant in order to ask follow-up questions. After the first round
of interviews, the first round of coding and analysis commenced. The author
coded the transcriptions of the interviews in NVivo, following the content of
each (part of a) paragraph. The paragraphs were coded multiple times if appli-
cable. After the first round of coding, many isolated codes were present. They
were linked to one another, and four central overarching codes were devel-
oped: agency, activities, dog-being, and the human social context. To further
organize the codes, two concept maps were made during the first round of
coding. When the first round of interviews was coded and the codes were orga-
nized, interview questions were adapted, and the second round of interviews
commenced. After this second round of interviewing, the interviews were
coded to already-existing or newly made codes. In addition, one last concept
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map was made. Lastly, all coded text was exported to Word, where recurring
thoughts and themes were highlighted and organized within each code to pre-
pare for writing.

A Post-Anthropocentric Conceptualization of Dog Agency:
Exploring Nine Indicators
Purposeful Acting

Goal-oriented actions are linked to the dogs’ major interests: eating, play-
ing, wanting attention, and going outside. Beyond that, dogs communicate
purposefully with their guardian by using their paws, their body (weight),
and barking: “And if I have my hand on the keyboard, he'll put his paw up
on my arm, or he'll sit beside me and wait until I acknowledge him” (Grace).
Comparing their current dogs (with previous ones), respondents found that
often one acts purposefully, while the other acts vaguely. The latter hinders
clear communication. In addition, respondents acknowledge that they are
often unable to recognize the goal when their dog acts vaguely: “I think there
are certainly moments that [...] he wants to say something, but that you don't
understand what it is” (Sorine). In this void between dog and guardian, the
soundboard comes in. The soundboard opens up new avenues for communi-
cation because the dog can communicate more specifically and elaborately:
“Now, if she sits and stares at me and I ask her what she wants and she uses the
buttons, I now know that she has a purpose behind the staring besides wanting

to play” (Poppy).

Taking Initiative

Most dogs take initiative to fulfill their needs (eating, peeing, etc.) and their
wants (playing, walking, etc.). Many initiatives take place within the daily rou-
tine of the dog: “In the week [...] there is a fixed schedule, like clockwork. In
the weekend, the hours get intertwined. And often he comes asking like, ‘And
now will we. ..." He comes pushing with his nose and asks for a walk” (Julia).
Comparing one dog to another, respondents find that some dogs tend to take
less initiative. With the soundboard then, dogs can take more initiative by
pressing the buttons, even if the guardian is not in the same room. Through the
soundboard, requests are more specific and comprehensible for the guardian.
Lastly, the dogs took initiative during the interviews. By pressing buttons, bells,
or handing their guardian a toy, they interfered with the interview and made
their presence known: “Like right now. She just took initiative and handed me
a toy to play” (Iva).
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EXPLORING DOG AGENCY 9

Making Intentional Choices

While some respondents could not answer whether their dog made inten-
tional choices, others provided elaborate examples. Intentional choices relate
to the dogs’ needs and wants. For example, dogs can be very picky regarding
their food, toys, and walks. The soundboard features as a tool for clarification
in the choice-making process. It allows dogs to communicate their choice to
the guardian, so that less miscommunication occurs: “I said, ‘Come up here.
And she went to her buttons and said ‘Later. So that was a very clear like, ‘Yeah,
I'll snuggle with you later” (Iva).

Being Creative

Here again, not all respondents identified their dog as creative. Others found
that their dogs’ creativity entailed finding solutions to get toys, food, or to look
outside. Creativity via finding unique ways to play or occupy themselves were
discussed: playing keep-away, destroying walls, hunting, etc. The soundboard
provides dogs with new opportunities to express their creativity: Dogs form
surprising word combinations, try to manipulate their guardian, and search for
unique solutions to communicate: “When her food buttons stopped working,
which I'had next to the piano, she realized she could press the piano keys with
her nose to get our attention” (Dani). Lastly, respondents argued that creativity
is intrinsic to communicating via a soundboard: “And so I think that being able
to articulate complex [...] ideas with a limited vocabulary inherently requires
creativity” (Lowen).

Being Motivated

When dogs are motivated to do something, their acts correspond to that. They
are motivated to go for a walk or do agility. Still, motivation is not always there,
as motivation can depend on the mood, the day, the character of the dog, and
the specific task at hand: “Ultra, she is less [motivated], I think. Sometimes
she is, in our opinion, a little bit boring. But if she wants ... during hunting she
is totally not boring” (Fiona). Some respondents reflected upon the intrinsic
motivation of their dog. They stated that their dog takes action for themselves,
and that they can be patient when it is required:

Sometimes she’ll want to do something, and, I'll be busy, right? Like, now.
And I'll say “Later.” [...] And she will lie down and she’ll restrain herself
and go to sleep. [...] So these are things that she clearly deeply wants and
can also be patient for, because she wants them, not just as an instant
gratification, but this is like a desire of hers. (Lowen)
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The soundboard itself can be a source of motivation, and it can also increase or
lessen a dog’s motivation for other things, such as food.

Acting in the Best Way

Some respondents stated that their dog does not act in the best way. For exam-
ple, they pull on the leash to reach other dogs. Other respondents’ answers
acknowledge that their dog oftentimes acts in the best way. With the introduc-
tion of the soundboard, two respondents were able to turn the unacceptable
behavior of their dog into more appropriate behavior: “There was a lot of bark-
ing and anxious behaviors prior to the buttons. [...] Since the buttons, he has
used them a little bit more to communicate. So it’s less barking, more specific
requests with the words” (Nimme).

Lastly, respondents’ answers acknowledged that what they see best and
what the dog sees best differs oftentimes: “She might be acting the best way
for her feelings, but not necessarily the best according to how I feel about a
situation” (Dani).

Acting with Routine

Routines are central to the life of the dog, and different types of routines struc-
ture their day. The overall routine encompasses, among others, a fixed eat-
ing hour and daily walk. The dogs also have multiple individual routines. The
soundboard reveals that most dogs are still very fixated on the routine. Either
they use it within the established routine, or they use it as a tool to keep the
routine going. Yet, the soundboard also introduced an element of unpredict-
ability as an opportunity to break the routine:

Before the buttons, everything was on a routine. [...] Since the buttons,
he’s had the opportunity to tell us when he wants to do things. And [...]
while there’s a level of routine, there’s also that unpredictability of “I can
ask for a second walk,” or “I can ask for a third walk,” or “I can ask for treats
even though I'had dinner.” (Nimme)

Acting Future-Oriented
Some respondents argued that their dog acts in the present. Other respon-
dents presented examples of future-oriented acts regarding a specific routine,
i.e., dogs can anticipate a routine and act accordingly. Respondents who iden-
tified their dogs as established users on the soundboard explained how their
dogs are definitely thinking about the future. With the buttons “Later” and/or
“Tomorrow,” their dog can communicate his/her thinking about the future and
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EXPLORING DOG AGENCY 11

their future acts: “She buries her food, you know, like pretends to bury it. [...]
So she'll bury that food and then she has gone over and hit Later. So like she’s
saying, T'm saving this for later”” (Iva). Still, even with the soundboard there are
difficulties in trying to understand how future-oriented their dog acts:

I don’t know if like I've ever talked to her about anything that’s happen-
ing more in the future than a few days away. In part because she has a
Tomorrow button. [...] So if she’s thinking about things much further in
the future other than like tomorrow, I don’t know. (Lowen)

Being Self-Aware
Some respondents without soundboards did not know how to answer when
questioned about their dogs’ self-awareness. Others — both with and without
soundboard — answered that their dogs are aware of their physical surround-
ings, their role in the family, and their belonging to different species. Thus, they
have a social self. The soundboard provides more insight into the thinking pro-
cesses of the dogs, and their self-awareness:

The way she handles the buttons to me tells me that she understands
words and what their meanings are, which is one thing you would expect
from self-awareness. [...] And then our names. She never pushes her
name, ever. But she’ll push mine or my husband’s. And that tells me there
is a difference there to her. She doesn’t need to say her name. She knows
her name. She knows who she is. (Poppy)

The Augmentative Interspecies Communication Soundboard:
Facilitator of Meaning Making between Guardian and Dog
Communication and Connection

As a tool to “speak,” the soundboard allows the dog to communicate their
thoughts and acts to their guardian. Yet dogs also communicate via their body
language, vocalizations, and eye contact. Respondents stressed the importance
of being able to read “dog” language, even when using buttons. For some, the
soundboard has even been a tool to better understand “dog.” The soundboard,
then, is about finding shared symbols and inviting the dogs to speak to us:

Whenever you go through any dog training, I feel like the idea is [...] that
we know that a certain symbol means sit. Or a certain word or hand ges-
ture means wait. So we're kind of communicating [in agreed upon fash-
ion]. [...] And you know, the buttons are kind of the same way where now
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12 VERSTRAETE

we have words that I'm saying the same thing, and I'm kind of emphasiz-
ing and helping her understand. And then she has a way that she can
communicate more clearly to me. (Dani)

Although all respondents with a soundboard advocate for its utility, they also
recognize there are still some uncertainties in the communication between
dog and guardian. These arise on both sides, as guardians have difficulties
interpreting their dogs’ messages, and the dogs themselves have difficulties
communicating through a limited number of buttons: “We don’t always under-
stand what she’s pressing or asking for. [...] Sometimes she may be asking for
something and we just can’t figure out what it means” (Quinni). Lastly, respon-
dents clearly commented on how communicating via the soundboard resulted
in a stronger connection between them and their dog.

Awareness and Understanding
The introduction of the soundboard brings about a higher level of guardian
perception, awareness, and understanding of their dogs’ actions. Additionally,
using the soundboard comes with a community, other resources, and more
knowledge. All these aid in developing more awareness and insight into their
dogs’ thoughts, acts, and agency:

I really think that as a dog guardian, I wasn't aware of how much, like,
positive reinforcement training and advocacy existed for dogs. [...] The
buttons gave me access to other resources and people that were also
doing the same thing and taught me other things too. (Nimme)

In addition, the higher level of awareness and extra insight allowed the respon-
dents to be better attuned to their dog and his/her wishes: “Now because she
can communicate better what she wants, I realized that there’s never a time
where she’s just sitting there not thinking. [...] I will know she wants to play.
She’s not just wanting a treat” (Poppy).

Discussion

On Agency and Augmentative Interspecies Communication
Technology
Across all nine indicators, respondents gave various examples of their dogs’
agency. Their dogs’ acts relate to their major interests — eating, playing,
walking — and preferences — specific food, specific toys, etc. Through body
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EXPLORING DOG AGENCY 13

language, vocalization, eye contact, and soundboard use, they communicate
these to their guardians. The soundboard thus augments human-animal com-
munication, in addition to the dogs’ other communicative strategies (Bastos
& Rossano, 2023). Dogs’ motivation for acting depends upon the day, the
mood, the character of the dog, and the specific task at hand. Also, dogs still
have instincts, and their acts are mainly informed by their needs and wants.
Consequently, the dogs will not always display their agency. To summarize,
dogs have the capacity for agency and their actions are informed by their needs
and wants and tailored to their interests and preferences. This understanding
categorizes agency as the property of an individual entity, which is similar to
the conception of Carter and Charles (2013). This conceptualization confirms
the thoughts of Dretske (1999), who stated that in order for dogs to be agents,
they have to perform purposeful acts.

The four levels of agency of Spinka (2019) were echoed in the results.
When dogs act according to their instincts, their agency is passive/reactive.
Conversely, when dogs’ actions are informed by their needs and wants and tai-
lored to their interests and preferences, their agency is action-driven (Spinka,
2019). This definition of action-driven agency also supports Smith et al.’s (2021)
conception of agency as engagement and preferences. Thirdly, when dogs make
use of the soundboard, they gain skills and information for future use. This ties
into competence-building agency (Spinka, 2019). Lastly dogs’ self-awareness
ensures that they have also aspirational agency (Spinka, 2019). The findings
from this study are in line with previous research on nonhuman animal agency.
In addition, the conceptualization of dog agency through the nine indicators
proves to be fruitful for a post-anthropocentric definition. Inquiring into the
nine indicators opens up new understandings of how extensive (dog) agency
can be conceptualized.

In the Animal-Computer Interaction Manifesto, Mancini (2011) aimed at
developing technology so that it can “improve animals’ life expectancy and
quality, [...] and foster the relationship between humans and animals by
enabling communication and promoting understanding between them [...]."
With the introduction of A1c technology, these two goals are readily accom-
plished. Firstly, the soundboard brings about a higher level of awareness and
insight into the dogs’ agency and thought processes. Respondents who did not
have a soundboard were unable to answer some of the questions on agency. In
contrast, respondents with a soundboard provided elaborate answers. Further,
the soundboard allows dogs to state more specific and elaborate requests.
Subsequently the overall communication improved and the connection
between dog and guardian strengthened. Regarding the second goal — improve
animals’ life expectancy and quality — various respondents explained how the
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new awarenesses and insights allowed them to improve their dogs’ quality of
life. By acknowledging and acting upon the needs, wants, interests and pref-
erences of their dog, the guardians were able to ameliorate the daily lives of
their dogs.

On Operant Conditioning, Talking Dogs, and Mead

Dogs pressing buttons require one to ponder whether dogs truly have a capac-
ity for agency or whether they are simply well-conditioned. Operant condi-
tioning refers to behavior “controlled” by its consequences (Staddon & Cerutti,
2003). Organisms are taught to associate a particular behavior with either a
reward or a punishment (Spielman et al., 2021). In contrast, teaching dogs to
use AIC technology happens with a technique called “modeling.” The guard-
ian presses the button and then follows up with the meaning of that button
(Hunger, 2021). Imperatively, dogs are neither rewarded nor punished when
using the buttons; only the meaning is acted upon. The dog ultimately learns to
associate the button with the intended meaning both through observation and
trial-and-error. Thus, operant conditioning differs from the modeling method,
as no reward or punishment is used.

One can argue that certain events — receiving a treat, going outside — are
positive reinforcements for dogs. In this sense, the initial phase of learning
how to use a soundboard with buttons can be equaled with operant condi-
tioning. After all, when a dog presses the “Outside” button, they are rewarded
because they are allowed to go outside. Similar events might occur with other
buttons. However, the findings suggest that dogs eventually pass this initial
stage. They start pressing buttons with more abstract meanings like “Angry,”
“Happy,” “Now,” “Later,” “Tomorrow,” and thus the dogs are neither rewarded nor
punished. Only the associated meaning is conveyed in the interaction between
dog and guardian. In addition, more established soundboard users press their
buttons without their guardian present. Here again the dog is neither rewarded
nor punished for their button use. Thus, although operant conditioning can be
an initial phase in which dogs learn to navigate their soundboard, dogs demon-
strate their agency by initiating communication through the buttons as well as
communicating on more abstract topics. These demonstrations of agency are
in line with the agency showcased by dogs without a soundboard.

In conclusion, these results suggest that dogs have agency. The soundboard
improves communication and connection between dog and guardian. Dogs
are learning the meaning of each button via modeling and association. As
Dani said, communicating through the buttons is communicating “in agreed
upon fashion.” Like normal dog training, the soundboard works via shared
symbols and shared understandings of meaning. This ties into Mead’s theory
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on significant symbols (Da Silva, 2007; Rose, 1962). In the interaction between
dog and guardian, the symbols are learned and the meanings become shared.
Mead’s theory of significant symbols provides a useful framework to under-
stand the communication via the soundboard. Consequently, sociological the-
ories and perspectives should be considered anthropocentric. Future research
could break with this anthropocentric paradigm and use these theories to
investigate nonhuman animals and their interaction with humans.

Limitations and Avenues Forward

This study was an explorative, empirical study into dog agency. Subsequently,
some limitations were present. Firstly, findings support a post-anthropocentric
notion of agency. Yet the focus is still on the agent/actor, and less on the pro-
cesses of a post-humanist perspective. Future research could investigate this
further. Secondly, other animals — other companion animals, agricultural
animals, or wild animals — and their agency could also be the topic of future
research. Thirdly, data were gathered through interviews, and thereby we
assume that guardians accurately interpret their dogs’ expressions, body lan-
guage, and actions. As existing research on guardians’ comprehension of their
dogs’ actions is conflicting, future research could further elaborate on guard-
ians’ comprehension by doing pre- and post-test studies using A1C technology.
Furthermore, interviews favor the human perspective. Future inquiries into
nonhuman animal agency could gather data through observations or visual
ethnographies which center nonhuman animal perspectives.

Conclusion

The findings suggest that dogs have agency. They act on purpose, take initia-
tive, and make intentional choices. They are creative, motivated, and act with
routine. Also, they act in the best way, they act future-oriented, and they are
self-aware. Despite this capacity for agency, it still depends upon different
factors whether dogs showcase their agency. Dogs’ actions are informed by
their needs and wants and tailored to their interests and preferences. Future
research could further investigate these actions of agency. By doing quantita-
tive research on these nine indicators, actions of dog agency and guardians’
perception of that agency can be researched more thoroughly.

Bringing A1c technology into the dog-human relationship offers dogs more
opportunities to display their agency. In addition, findings suggest that A1c
technology improves communication and connection between dog and guard-
ian. Communicating through shared symbols, the A1c technology enables
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dogs to clearly explain their wants, needs, interests, and preferences to their
guardian. Further, guardians whose dogs use A1C technology are much more
aware and have more understanding of their dogs’ actions and thought pro-
cesses. Consequently, technologies can alter our understanding of nonhuman
animals. It is then because of the improvement in communication, connec-
tion, and awareness that opportunities arise to advance the dogs’ quality of
life. Future research could use this as a starting point to look at how dogs and
guardians interact and converse together in a society that is human-oriented.

Lastly, this article implies that anthropocentric sociological theories are
suitable to study interactions between humans and other animals. Future
research could adapt, improve, and expand anthropocentric sociological theo-
ries to include nonhuman animals in the research field. This way, nonhuman
animals can become as present in sociology as they are in society.

Acknowledgments

The author would like to thank Jannick Demanet for his support, time, and
feedback. His thoughtful comments on all previous versions of this article
were greatly appreciated. The author would also like to thank the reviewers for
their constructive and insightful feedback.

References

Aksan, N,, Kisac, B., Aidin, M., & Demirbuken, S. (2009). Symbolic interaction theory.
Procedia-Social and Behavioral Sciences, 1(1), 902—904. https://doi.org/10.1016/j.sbs
Pro.2009.01.160.

Alger, ] M., & Alger, S.F. (1997). Beyond Mead: Symbolic interaction between humans
and felines. Society & Animals, 5(1), 65—-81. https://doi.org/10.1163/156853097x00222.

Amiot, C., Bastian, B., & Martens, P. (2016). People and companion animals: It takes
two to tango. BioScience, 66(7), 552—560. https://doi.org/10.1093/biosci/biwos1.

Archer, M.S. (1995). Realist social theory: The morphogenetic approach. Cambridge
University Press.

Archer, M.S. (1996). Culture and agency: The place of culture in social theory. Cambridge
University Press.

Archer, M.S. (2000). Being human: The problem of agency. Cambridge University Press.

Archer, M.S. (2003). Structure, agency and the internal conversation. Cambridge

University Press.

10.1163/15685306-BJA10279 | SOCIETY & ANIMALS (2026) 1-20


https://doi.org/10.1016/j.sbspro.2009.01.160
https://doi.org/10.1016/j.sbspro.2009.01.160
https://doi.org/10.1163/156853097x00222
https://doi.org/10.1093/biosci/biw051

EXPLORING DOG AGENCY 17

AVMA. (2018). 20172018 U.S pet ownership & demographics sourcebook. https://www
.avma.org/sites/default/files/resources/AVMA-Pet-Demographics-Executive
-Summary.pdf.

Bastos, A.P., & Rossano, F. (2023). Soundboard-using pets? Introducing a new global
citizen science approach to interspecies communication. Interaction Studies, 24(2),
311-334. https://doi.org/10.1075/is.22050.pin.

Birke, L., & Hockenhull, J. (2012). Introduction: On investigating human-animal rela-
tionships. In L. Birke & J. Hockenhull (Eds.), Crossing boundaries: Investigating
human-animal relationships (Vol. 14, pp. 1-14). Brill.

Blumer, H. (1981). George Herbert Mead: Self, language, and the world. American
Journal of Sociology, 86(4), 902—904. http://www.jstor.org/stable/2778351.

Brandt, K. (2004). A language of their own: An interactionist approach to human-horse
communication. Society & Animals, 12(4), 299—316. https://doi.org/10.163/1568530
043068010.

Broucek, J., & Tongel, P. (2017). Robotic milking and dairy cows behaviour. 2017
International Conference on Control, Artificial Intelligence, Robotics & Optimization
(1ccarro), 33—38. https://doi.org/https://doi.org/10.1109/ICCAIRO.2017.16.

Bryant, C.D. (1979). The zoological connection: Animal-related human behavior. Social
Forces, 58(2), 399—421. https://doi.org/10.1093/sf/58.2.399.

Buckland, E., Volk, H., Burn, C., & Abeyesinghe, S. (2014). Owner perceptions of com-
panion dog expressions of positive emotional states and the contexts in which they
occur. Animal Welfare, 23(3), 287—296. https://doi.org/10.7120/09627286.23.3.287.

Carter, B., & Charles, N. (2013). Animals, agency and resistance. Journal for the Theory of
Social Behaviour, 43(3), 322—340. https://doi.org/10.1111/jtsb.12019.

Carter, B., & Charles, N. (2018). The animal challenge to sociology. European Journal of
Social Theory, 21(1), 79—-97. https://doi.org/10.1177/1368431016681305.

Carter, M.J., & Fuller, C. (2016). Symbols, meaning, and action: The past, present, and
future of symbolic interactionism. Current Sociology, 64(6), 931—961. https://doi
.org/10.1177/0011392116638396.

Catton Jr, WR., & Dunlap, R.E. (1978). Environmental sociology: A new paradigm. The
American Sociologist, 13(1), 41-49. http:/ [www.jstor.org/stable/27702311.

Cudworth, E. (2015). Killing animals: Sociology, species relations and institutionalized
violence. The Sociological Review, 63(1), 1-18. https://doi.org/10.111/1467-954X 12222.

Da Silva, F.C. (2007). 6H Mead: A critical introduction. Polity.

Demirbas, Y.S., Ozturk, H., Emre, B., Kockaya, M., Ozvardar, T., & Scott, A. (2016).
Adults’ ability to interpret canine body language during a dog—child interaction.
Anthrozods, 29(4), 581-596. https://doi.org/10.1080/08927936.2016.1228750.

Denzin, N.K. (2004). Symbolic interactionism. In U. Flick, E. von Kardorff, & I. Steinke
(Eds.), A companion to qualitative research (pp. 81-87). Sage.

SOCIETY & ANIMALS (2026) 1-20 | 10.1163/15685306-BJA10279


https://www.avma.org/sites/default/files/resources/AVMA-Pet-Demographics-Executive-Summary.pdf
https://www.avma.org/sites/default/files/resources/AVMA-Pet-Demographics-Executive-Summary.pdf
https://www.avma.org/sites/default/files/resources/AVMA-Pet-Demographics-Executive-Summary.pdf
https://doi.org/10.1075/is.22050.pin
http://www.jstor.org/stable/2778351
https://doi.org/10.1163/1568530043068010
https://doi.org/10.1163/1568530043068010
https://doi.org/https://doi.org/10.1109/ICCAIRO.2017.16
https://doi.org/10.1093/sf/58.2.399
https://doi.org/10.7120/09627286.23.3.287
https://doi.org/10.1111/jtsb.12019
https://doi.org/10.1177/1368431016681305
https://doi.org/10.1177/0011392116638396
https://doi.org/10.1177/0011392116638396
http://www.jstor.org/stable/27702311
https://doi.org/10.1111/1467-954X.12222
https://doi.org/10.1080/08927936.2016.1228750

18 VERSTRAETE

Dretske, F.I. (1999). Machines, plants and animals: the origins of agency. Erkenntnis,
51(1), 19—31. https://www.jstor.org/stable/20012937.

Emirbayer, M., & Mische, A. (1998). What is agency? American Journal of Sociology,
103(4), 962—1023. https://doi.org/10.1086/231294.

Esser, F., Baader, M.S., Betz, T., & Hungerland, B. (Eds.). (2016). Reconceptualising
agency and childhood. Routledge.

FEDIAF. (n.d.). Facts and figures 2020: European overview. https://drive.google.com
/file/d1ER8F1E3gwX2g3Tl5aGpxPziCuyOj-1p_/view.

Ferkl, A. (2018). The question of non-human animals in sociology. Sloth, 4(1). https://
www.animalsandsociety.org/research/sloth/sloth-volume-4-no-1-winter-2018
/question-non-human-animals-sociology/.

FluentPet. (2023). Science and design. https://eu.fluent.pet/pages/science-design.

Ganesh, S. (2015). The capacity to act and the ability to move: Studying agency in social
movement organizing. Management Communication Quarterly, 29(3), 481-486.
https://doi.org/10.1177/0893318915586220.

Glock, H.-J. (2019). Agency, intelligence and reasons in animals. Philosophy, 94(4),
645—671. https://doi.org/10.1017/S0031819119000275.

Hall, L., McDonald, S., & Young, S. (2018). Barking up the wrong tree: a qualitative study
of the potential for dog-owner technology. British HCI Conference, https://sure.sun
derland.ac.uk/id/eprint/9684/1/Hall-McDonald-Young%20BHCI%202018.pdf.

Haraway, D.]J. (2013). When species meet (Vol. 3). University of Minnesota Press.

Hare, B., & Tomasello, M. (2005). Human-like social skills in dogs? Trends in Cognitive
Sciences, 9(9), 439—444. https://doi.org/10.1016/j.tics.2005.07.003.

Hart, L.A. (1995). Dogs as human companions: a review of the relationship. In J. Serpell
(Ed.), The domestic dog: Its evolution, behaviour and interactions with people, 161-178.
Cambridge University Press.

Hays, S. (1994). Structure and agency and the sticky problem of culture. Sociological
Theory, 57—72. https://doi.org/10.2307/202035.

Hood, J.C. (2007). Orthodoxy vs. power: The defining traits of grounded theory. In
K. Charmaz & A. Bryant (Eds.), The Sage handbook of grounded theory (pp. 151-164).
Sage.

Hunger, C. (2021). How Stella learned to talk (1st ed.). HarperCollins.

Irvine, L. (2008). Animals and sociology. Sociology Compass, 2(6), 1954-1971. https://
doi.org/10.1111/j.1751-9020.2008.00163.x.

John, A, Clark, C., Freeman, M., Kerrisk, K., Garcia, S., & Halachmi, L. (2016). Milking
robot utilization, a successful precision livestock farming evolution. Animal, 10(9),
1484-1492. https://doi.org/https://doi.org/10.1017/S1751731116000495.

Kaminski, J., & Marshall-Pescini, S. (2014). The social dog: Behavior and cognition.
Elsevier.

10.1163/15685306-BJA10279 | SOCIETY & ANIMALS (2026) 1-20


https://www.jstor.org/stable/20012937
https://doi.org/10.1086/231294
https://drive.google.com/file/d/1ER8F1E3gwX2g3Tl5aGpxPziCuyOj-1p_/view
https://drive.google.com/file/d/1ER8F1E3gwX2g3Tl5aGpxPziCuyOj-1p_/view
https://www.animalsandsociety.org/research/sloth/sloth-volume-4-no-1-winter-2018/question-non-human-animals-sociology/
https://www.animalsandsociety.org/research/sloth/sloth-volume-4-no-1-winter-2018/question-non-human-animals-sociology/
https://www.animalsandsociety.org/research/sloth/sloth-volume-4-no-1-winter-2018/question-non-human-animals-sociology/
https://eu.fluent.pet/pages/science-design
https://doi.org/10.1177/0893318915586220
https://doi.org/10.1017/S0031819119000275
https://sure.sunderland.ac.uk/id/eprint/9684/1/Hall-McDonald-Young%20BHCI%202018.pdf
https://sure.sunderland.ac.uk/id/eprint/9684/1/Hall-McDonald-Young%20BHCI%202018.pdf
https://doi.org/10.1016/j.tics.2005.07.003
https://doi.org/10.2307/202035
https://doi.org/10.1111/j.1751-9020.2008.00163.x
https://doi.org/10.1111/j.1751-9020.2008.00163.x
https://doi.org/https://doi.org/10.1017/S1751731116000495

EXPLORING DOG AGENCY 19

Kerswell, KJ., Bennett, PJ.,, Butler, K.L., & Hemsworth, P.H. (2009). Self-reported com-
prehension ratings of dog behavior by puppy owners. Anthrozods, 22(2), 183-193.
https://doi.org/10.2752/175303709X434202.

Kuus, M. (2019). Political geography 1: Agency. Progress in Human Geography, 43(1),
163-171. https://doi.org/10.1177/0309132517734337.

Lakatos, G., & Miklési, A. (2012). How can the ethological study of dog-human com-
panionship inform social robotics? In L. Birke & ]. Hockenhull (Eds.), Crossing
boundaries: Investigating human-animal relationships (Vol. 14, pp. 187—208). Brill.

Liu, L. (2016). Using generic inductive approach in qualitative educational research:
A case study analysis. Journal of Education and Learning, 5(2), 129-135. https://doi
.org/10.5539/jel.vsn2pizg.

Mancini, C. (2011). Animal-computer interaction: A manifesto. Interactions, 18(4),
69-73. https://doi.org/10.1145/1978822.1978836.

Mancini, C., Lawson, S., & Juhlin, O. (2017). Animal-computer interaction: The emer-
gence of a discipline. International Journal of Human-Computer Studies, 98,129-134.
https://doi.org/10.1016/j.ijhcs.2016.10.003.

Maxwell, J.A. (2012). Qualitative research design: An interactive approach. Sage.

McFarland, S.E., & Hediger, R. (2009). Animals and agency: An interdisciplinary explo-
ration (Vol. 8). Brill.

Mead, G.H. (1972). Mind, self, and society. University of Chicago Press.

Mele, A.R. (2003). Motivation and agency. Oxford University Press.

Motamedi-Fraser, M. (2019). Dog words—or, how to think without language. The Socio-
logical Review, 67(2), 374—390. https://doi.org/10.1177/00380261198300911.

Nibert, D. (2003). Humans and other animals: Sociology’s moral and intellectual chal-
lenge. International Journal of Sociology and Social Policy, 23(3), 5—25. https://doi
.0rg/10.108/01443330310790237.

Ovodov, N.D,, Crockford, S.J., Kuzmin, Y.V, Higham, T.F,, Hodgins, G.W.,, & van der
Plicht, J. (20m). A 33,000-year-old incipient dog from the Altai Mountains of Siberia:
Evidence of the earliest domestication disrupted by the Last Glacial Maximum.
PLoS One, 6(7). https://doi.org/10.1371/journal.pone.oo22821.

Rose, A.M. (1962). A systematic summary of symbolic interaction theory. In A.M. Rose
(Ed.), Human behavior and social processes: An interactionist approach (pp. 3-19).
Routledge.

Scanes, C.G. (2018). The neolithic revolution, animal domestication, and early forms of
animal agriculture. In Animals and human society (pp. 103-131). Elsevier.

Schick, K.D., & Toth, N.P. (1994). Making silent stones speak: Human evolution and the
dawn of technology. Simon and Schuster.

Schlosser, M. (2015). Agency. Stanford Encyclopedia of Philosophy. https:/[plato.stan
ford.edu/ENTRIES/agency/.

SOCIETY & ANIMALS (2026) 1-20 | 10.1163/15685306-BJA10279


https://doi.org/10.2752/175303709X434202
https://doi.org/10.1177/0309132517734337
https://doi.org/10.5539/jel.v5n2p129
https://doi.org/10.5539/jel.v5n2p129
https://doi.org/10.1145/1978822.1978836
https://doi.org/10.1016/j.ijhcs.2016.10.003
https://doi.org/10.1177/0038026119830911
https://doi.org/10.1108/01443330310790237
https://doi.org/10.1108/01443330310790237
https://doi.org/10.1371/journal.pone.0022821
https://plato.stanford.edu/ENTRIES/agency/
https://plato.stanford.edu/ENTRIES/agency/

20 VERSTRAETE

Shilling, C. (1997). The undersocialised conception of the embodied agent in modern
sociology. Sociology, 31(4), 737—754- https://doi.org/10.1177/0038038597031004006.

Shipman, P. (2010). The animal connection and human evolution. Current Anthro-
pology, 51(4), 519-538. https://doi.org/https://doi.org/10.1086/653816.

Smith, G.E., Bastos, A.P., Evenson, A., Trottier, L., & Rossano, F. (2023). Use of Augmen-
tative Interspecies Communication devices in animal language studies: A review.
Wiley Interdisciplinary Reviews: Cognitive Science, 14(4), 1-12. https://doi.org/10.1002
/wcs.1647.

Smith, H., Miele, M., Charles, N., & Fox, R. (2021). Becoming with a police dog: Training
technologies for bonding. Transactions of the Institute of British Geographers, 46(2),
478-494. https://doi.org/10.1111/tran.12429.

Sorley, M. (2021). (Re) Encountering black bears: Exploring the conceptualizations of
human-bear interactions within Ontario [Master’s dissertation, Trent University
Canada]. https://www.proquest.com/openview/1ee7b7920719cagbdo835216f22228
72/1?pq-origsite=gscholar&cbl=18750&diss=y.

Spielman, R.M., Dumper, K., Jenkins, W,, Lacombe, A., Lovett, M., & Perlmutter, M.
(2021). What is learning? Open Text. https://opentextbc.ca/hsppsychology/chapter
/what-is-learning/.

Spinka, M. (2019). Animal agency, animal awareness and animal welfare. Animal
Welfare, 28(1), 1—2o0. https://doi.org/10.7120/09627286.28.1.011.

Staddon, J.E., & Cerutti, D.T. (2003). Operant conditioning. Annual Review of Psycho-
logy, 54(1), 115-144. https://doi.org/10.1146 /annurev.psych.54.101601.145124.

Taylor, N. (2011). Anthropomorphism and the animal subject. In Anthropocentrism
(pp- 265—280). Brill.

Taylor, N., & Signal, T. (2011). Theorizing animals: Re-thinking humanimal relations
(Vol. 11). Brill.

Topadl, J., & Gasci, M. (2012). Lessons we should learn from our unique relationship with
dogs: An ethological approach. In L. Birke & J. Hockenhull (Eds.), Crossing boundar-
ies: Investigating human-animal relationships (Vol. 14, pp. 163-186). Brill.

Tovey, H. (2003). Theorising nature and society in sociology: The invisibility of animals.
Sociologia Ruralis, 43(3), 196—215. https://doi.org/10.1111/1467-9523.00241.

Willham, R. (2012). Historic development of the use of animal. In D. Beitz & R. Gaurth
Hansen (Eds.), Animal products in human nutrition (pp. 3—17). Academic Press.

10.1163/15685306-BJA10279 | SOCIETY & ANIMALS (2026) 1-20


https://doi.org/10.1177/0038038597031004006
https://doi.org/https://doi.org/10.1086/653816
https://doi.org/10.1002/wcs.1647
https://doi.org/10.1002/wcs.1647
https://doi.org/10.1111/tran.12429
https://www.proquest.com/openview/1ee7b7920719ca9bd0835216f2222872/1?pq-origsite=gscholar&cbl=18750&diss=y
https://www.proquest.com/openview/1ee7b7920719ca9bd0835216f2222872/1?pq-origsite=gscholar&cbl=18750&diss=y
https://opentextbc.ca/h5ppsychology/chapter/what-is-learning/
https://opentextbc.ca/h5ppsychology/chapter/what-is-learning/
https://doi.org/10.7120/09627286.28.1.011
https://doi.org/10.1146/annurev.psych.54.101601.145124
https://doi.org/10.1111/1467-9523.00241

