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the premises are true, Elpidorou’s functional theory of boredom constitutes 
an as-yet-unrecognised method for identifying animal self-knowledge. 
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Introduction 

A growing interest in the cognitive abilities of animals, together with increased 
global attention to the ethical treatment of non-human animals (henceforth, 
‘animals’), has led to extensive scientific investigations into the minds of animals. 
Central to this debate is the equilibrium between their physical and mental 
well-being, commonly referred to as animal welfare. When this equilibrium is 
precarious, special attention must be devoted to mental health, as it is considered 
paramount to physical health. 

In this regard, Ian J.H. Duncan and J. Carol Petherick claim that animal 
welfare depends exclusively on “the mental, psychological, and cognitive needs 
of the animals. … if these mental needs are met, they will cover the physical 
needs” (Duncan and Petherick, 1991, p. 5017). Consequently, safeguarding the 
animal’s mental well-being is a top priority: “as long as the animal’s mental state 
is protected (i.e., as long as the animal “feels” all right) then its welfare will be all 
right” (Duncan and Petherick, 1991, p. 5018).  

Building on this premise, it is crucial to identify the cognitive mechanisms that 
allow an animal to “feel all right”. Distress may be understood as mental suffering 
resulting from detrimental environmental changes. It includes adverse feelings 
such as boredom (Morton, 2009, p. 2). The core argument of this paper is that 
the acceptance of Andreas Elpidorou’s functional theory of boredom implies the 
acceptance of self-knowledge as the fundamental tool through which an animal 
monitors their own mental equilibrium. Without such a tool, “feeling all right” 
would remain a passive state rather than an active cognitive process regulated by 
the animal themselves. Ultimately, without self-knowledge, an animal would be 
unable to intentionally engage in activities to restore cognitive engagement in 
boring situations, making it impossible for them to maintain their own welfare. 

Independent of these functional considerations, ample empirical research has 
been conducted to explore whether animals have self-knowledge. In these studies, 
the primary method employed is to investigate whether they can engage in self-
reflection (e.g., Basile et al., 2009; Beran and Smith, 2011; Call, 2010; Call and 
Carpenter, 2001; Hampton, Zivin and Murray, 2004; Kornell, Son and Terrace, 
2007; Rosati and Santos, 2016; Royka, Johnston and Santos, 2020; Smith et 
al., 1995).1 Indeed, self-reflection is here treated as a sufficient condition for 
self-knowledge: if self-reflection occurs, then self-knowledge is inferred. For this 
1	 I will use the pronoun ‘they’ instead of ‘it’ when I refer to animals to recognise their subjectivity. 
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reason, self-knowledge is understood as being self-reflective, namely as thinking 
about one’s mental states. 

At this point, some clarification is needed. In these studies, self-reflective self-
knowledge is referred to as metacognition, which is defined as “thinking about 
thinking, or cognition about cognition” (Smith, 2005, p. 241; see also Boström 
and Lassen, 2006). The authors of these studies consider self-reflection to be a 
form of metacognition. Self-knowledge is then treated as a special case of this 
metacognition: one where the thought about a mental state (e.g., belief, desire, 
knowledge) satisfies the required criterion for that state to count as knowledge, 
typically through self-reflection.  

To clarify what self-reflection is, let us consider, for example, a study conducted 
by Joseph Call and Malina Carpenter (2001). In their experiment, chimpanzees 
had to select the correct tube in which the experimenter had previously hidden 
food.2 Under seen conditions, chimpanzees could see the baited tube (the one 
containing food), whereas in unseen conditions they could not. The subject had 
to choose the correct tube, namely the one with the bait. Under seen conditions, 
the subjects displayed greater confidence and correctly chose the baited tube. 
In unseen conditions, chimpanzees exhibited information-seeking behaviour 
because they were uncertain about where the food was. This uncertainty seems 
to show results compatible with metacognition. As the researchers wrote, “the 
results of this study are consistent with the hypothesis that subjects knew when 
they did not know where the reward was, and that, when necessary, they could 
act to obtain this knowledge” (Call and Carpenter, 2001, p. 218). 

However, the results of these studies are not compelling enough to generate a 
broad consensus on the existence of animal self-knowledge. This lack of agreement 
is rooted in the impossibility of obtaining verbal reports from animals about 
their internal states, making it difficult to definitively conclude that they engage 
in self-reflection (cf. Hampton, 2009, p. 19). Consequently, alternative non-
metacognitive explanations are proposed to account for the observed behaviours, 
including, among others, learned association (e.g., Call and Carpenter, 2001), 
which is a response consisting of learning, such as that “the bait [food] would be 
in the last tube if the first tube(s) were empty” (Call and Carpenter, 2001, p. 218). 
However, according to Call and Carpenter (2001, p. 218), this association is 
difficult to learn “because it involves both a compound conditional cue (i.e., 
if the first two tubes are empty then the third tube is baited) and a spatially 
2	 Children were also involved in this study; however, this article is primarily concerned with the 

behaviour of chimpanzees. 
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incompatible response (i.e., choose the tube that is not associated with the cue)”. 
Another alternative explanation is response competition, which occurs when two 
responses (i.e., performing the task and opting out3) compete, specifically when 
they are presented simultaneously, thereby creating competition (Hampton, 
2009, pp. 19–20).4 A further alternative non-metacognitive explanation is the 
first-order explanation (Carruthers, 2008), which provides a simpler explanation 
for the animal’s behaviour without appealing to metacognition but rather to 
“beliefs and desires of varying strengths interacting with one another in 
accordance with plausible principles of practical reasoning” (Carruthers, 2008, 
p. 84). After having seen where the food is, animals may have a strong belief that 
the food is in tube A, and another strong belief that if the previous belief is true 
and A is selected, then they have food; in this case, they may have the strong 
desire for food and another strong desire to select tube A (Carruthers, 2008, p. 
79). These beliefs and desires interact with each other, and thus, there is no 
metacognition. 

These challenges highlight the need for an approach that does not treat self-
reflection as a sufficient condition for self-knowledge but rather understands the 
latter as being non-metacognitive (or direct) and thus less demanding. In fact, 
to avoid any conceptual ambiguity, it is important to clarify from the outset that 
the notion of self-knowledge employed here does not refer to a self-reflective 
form, but to a more graded notion. Indeed, it will be understood as being non-
metacognitive, non-representational and functional. It is non-metacognitive 
because it does not require reflection of one’s thoughts; non-representational 
because it does not require mental representations of one’s mental states and, 
finally, functional because, within Elpidorou’s framework, it monitors whether 
the environment is meeting a subject’s expectations.  

To offer such an approach, this paper explores a theoretical implication of a 
functional theory of boredom, arguing that accepting Andreas Elpidorou’s 
functional theory of boredom entails one key consequence: some animals have 
3	 In opting out, animals would usually still receive food, albeit less rewarding. 
4	 In unseen conditions, when the animal subjects are uncertain about which tube is the baited 

one, the probability that they choose to opt out is greater, not because they are monitoring 
their knowledge, but because “no other competing response occurs immediately” (Hampton, 
2009, p. 20). In seen conditions, when the animal subject is more confident about which tube 
is the baited one, the possibility of a correct answer is, instead, higher (see Hampton, 2009, 
p. 20). The dominant response in seen conditions is to perform the test, which may override 
the tendency to opt out or engage in information-seeking behaviour (Hampton, 2009, p. 20). 
This means that the behaviour displayed by the animal subjects in opting out of the test is not 
the result of metacognition, i.e., knowledge of their ignorance, but rather the result of an absent 
dominant response.  
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self-knowledge. This key consequence, as will be demonstrated, leads to the 
methodological conclusion of my argument: provided that the premises are true, 
Elpidorou’s functional theory of boredom constitutes an as-yet-unrecognised 
method for identifying animal self-knowledge.   

The functional theory of boredom defines situational boredom as an alerting and 
motivational state requiring a certain kind of self-awareness, whose function is 
to monitor a mismatch. Situational boredom is an aversive and transitional state 
that a subject experiences when they realise that they are no longer cognitively 
engaged with what they are doing (Elpidorou, 2014, p. 1; see also Elpidorou, 
2024). Realising that one is not cognitively engaging with the situation is 
monitoring a mismatch between one’s expectations and what the environment 
is offering. This monitoring is a direct, non-propositional act of detecting an 
internal condition, that is, the mismatch, that does not require the mental 
representation of a state. Thus, Elpidorou’s functional theory of boredom entails 
a form of functional self-awareness, which I argue is, in fact, self-knowledge. This, 
in turn, implies that self-knowledge is a necessary condition for experiencing 
situational boredom; without self-knowledge, it cannot be experienced.  

My argument will be defended in the following order: Section 1 introduces 
Elpidorou’s functional theory of boredom. The main reason why I have chosen 
his theory is its well-defended theoretical framework in the literature on the 
philosophy of boredom. Furthermore, the theory provides a complete and robust 
explanation of the phenomenon by comprehensively considering both internal 
causes (e.g., lack of interest or of cognitive engagement) and external causes (e.g., 
lack of stimuli or monotony), as well as contributing factors such as behaviour 
or individual traits. This paper also presents Elpidorou’s explanation for why we 
should accept that the kind of situational boredom experienced by some animals 
in some empirical studies is the same kind of situational boredom described in 
his functional theory of boredom. Section 2 argues that the key consequence 
of accepting the functional theory of boredom is that some animals have self-
knowledge. My argument will focus on demonstrating that the functional 
self-awareness implied by Elpidorou’s functional theory of boredom must be 
understood as self-knowledge. Finally, Section 3 will use this consequence of 
Elpidorou’s functional theory of boredom as the central premise in my argument 
for the following methodological conclusion: if the premises are true, Elpidorou’s 
functional theory of boredom constitutes an as-yet-unrecognised method for 
identifying animal self-knowledge. 

This methodological conclusion follows from three premises:  
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Premise 1: If a subject is bored under Elpidorou’s functional theory of boredom, 
then they have a functional self-awareness of their own mental states. 

Premise 2: This functional self-awareness consists in an internal monitoring of a 
mismatch between what they expect and what the environment offers; as such, 
it aims to regulate a subject’s behaviour by restoring lost cognitive engagement. 

Premise 3: There exists empirical evidence of some animals experiencing 
situational boredom under Elpidorou’s functional theory of boredom. 

Conclusion: Therefore, provided that these premises are true, Elpidorou’s 
functional theory of boredom constitutes an as-yet-unrecognised method for 
identifying animal self-knowledge. 

In support of this methodological conclusion, I will argue that alternative 
non-metacognitive explanations that have emerged from studies on animal 
metacognition are either not applicable or—where applicable—not problematic 
when applied to studies on animal boredom. 

1.	 Elpidorou’s functional theory of boredom

In this section, I will briefly describe Elpidorou’s functional theory of boredom 
and provide his explanation for why we should accept that the kind of situational 
boredom experienced by some animals, as observed in some empirical studies, 
is the same kind of situational boredom described in his functional theory of 
boredom. Understanding Elpidorou’s functional theory of boredom helps us 
understand why it leads to the key consequence that some animals have self-
knowledge. 

Elpidorou defines situational boredom (henceforth, ‘boredom’) as “a functional 
emotion (or affective state)” (Elpidorou, 2023, p. 966; see also 2018a, p. 340; 
2018b, p. 468), in which we are not cognitively engaged with the situation 
(Elpidorou, 2023, p. 971) and in which we realise that “our situation is no longer 
interesting, engaging, or absorbing to us; it appears instead to be devoid of 
significance, meaning, or opportunities for satisfactory engagement” (Elpidorou, 
2024, p. 47). Boredom is thus understood as an experience of direct realisation 
of a mismatch between our expectations and what the environment is offering.  

To clarify what ‘functional’ means, according to the functional theory of 
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boredom, boredom serves two functions: it is both an alerter and a motivator.5 
Firstly, boredom alerts us that something, such as an event or a situation, is 
not attracting our interest—namely, that it is not satisfactorily cognitively 
engaging, thereby signalling a mismatch between our expectations and what 
the environment is offering. Secondly, boredom pushes us towards some other 
situation or event that attracts our interest—one that is satisfactorily cognitively 
engaging, meaningful and in alignment with our desires and interests—thus 
motivating us to engage in other activities (see Elpidorou, 2014, p. 3; 2018a, 
p. 330; 2018b, p. 456; 2023; 2024, p. 51).   

Due to the encompassing nature of the functional theory of boredom, multiple 
factors are taken into consideration to identify animal boredom, e.g., individual 
traits, behaviour, specific characteristics of that animal species, environment 
(Elpidorou, 2025, p. 254), but most importantly, three important abilities: (1) 
the ability to cognitively engage with the environment, (2) the ability to have 
expectations from this engagement and (3) the ability to monitor whether the 
expectations are met (Elpidorou, 2025, p. 247). Likewise, the causes of animal 
boredom can be diverse. Some examples include lack of interest or cognitive 
stimulation, monotony, predictability or lack of effective attention (Elpidorou, 
2025, p. 252). Multiple causes, as well as responses, are considered in assessing 
animal boredom. Indeed, animals may display different responses, such as 
stereotypical behaviour or inactivity; however, these are not necessarily indicative 
of boredom (Elpidorou, 2025, chapter 9).  

Although empirical studies on animal boredom are limited, relevant and recent 
examples (Burn, Ng and Parker, 2025, p. 56; Hintze, Heigl and Winckler, 
2024, p. 1) include a study with rats. This study showed that rats experience 
boredom when the foraging task becomes monotonous (Burn, Ng and Parker, 
2025). As a response to boredom, rats displayed escape behaviour, whereas 
variation in sensory stimuli helped reduce boredom (Burn, Ng and Parker, 2025, 
p. 56). These findings indicate that rats recognised that the environment is not 
providing them with what they expect and regulate their behaviour accordingly: 
the escape response thus serves as a functional transition from a state of cognitive 
disengagement to the restoration of cognitive engagement. This confirms that 
animal boredom is functional insofar as it indicates that some actions should 
be taken to restore mental well-being, which, in turn, has a positive impact on 
5	 ‘Functional’ is here understood in a broader sense: where a state is defined by what it performs. 

In this context, boredom is defined by the function of alerting that one’s expectations are not 
met and of restoring cognitive engagement. 
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physical well-being. Without such a recognition of a mismatch between the rats’ 
expectations and what the environment is providing, the rats would not display 
such behaviour, and more importantly, we would not witness a reduction of the 
escape behaviour in case of sensory variation.  

Further evidence of boredom was found in caged minks. Rebecca K. Meagher 
and Georgia J. Mason (2012) showed in their study that some caged minks 
experienced boredom, characterised by an increase in lying awake behaviour, and 
the reduction of boredom by the increase of exploring various stimuli. Their study 
showed that some caged minks experienced a clear cognitive disengagement with 
the environment, which is visible through a decrease in activity, and an increase 
in engaging with a wide range of stimuli: not only rewarding stimuli but also 
ambiguous and even aversive stimuli, those associated with fear-related behaviour 
(Meagher and Mason, 2012, pp. 7–8). This clearly demonstrates how this study 
is related to Elpidorou’s functional theory of boredom: it provides evidence that 
boredom is defined by what it does: (1) it alerts the animals about a mismatch 
between their expectations and what the environment is offering, as seen in 
their decreased activity, and (2) it motivates them to resolve this mismatch, as 
demonstrated by their rapid exploring of other stimuli, including neutral and 
aversive stimuli. The choice of the caged minks to engage in aversive stimuli is 
telling, as it suggests that in order to escape from the state of boredom, they 
prefer engaging in negative stimuli, which they would otherwise avoid, over the 
lack of stimulation. Again, boredom in this study is functional as it signals the 
mismatch and pushes the animal to regulate their behaviour to restore cognitive 
engagement, even if this means engaging in aversive stimuli. 

This empirical evidence is bolstered by extensive observations of animals in 
confined environments, such as zoos, shelters and laboratories (see Wemelsfelder, 
1984, for an in-depth discussion). Animals in captivity often display abnormal 
behaviour that is a reliable indicator of boredom (Wemelsfelder, 1984). 
Examples of abnormal behaviours include stereotypic behaviours consisting of 
repeated motor patterns (Wemelsfelder, 1984, p. 124; see also Morton, 2009, 
pp. 5–6), such as pacing; redirected behaviour, such as tail-biting or feather-
pecking (Wemelsfelder, 1993, p. 85); vacuum behaviour, such as the air-chewing 
displayed by sows and over-reactiveness (Wemelsfelder, 1984, p. 124). These 
observations further confirm not only that animals, when cognitively disengaged, 
behave atypically to restore cognitive engagement, but also that boredom is a 
widespread and real phenomenon. In general, environmental enrichment has 
been shown to reduce boredom and its associated negative effects (e.g., abnormal 
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behaviour), as shown in studies by Burn, Raffle and Bizley (2020), Meagher and 
Mason (2012), and more recently reported by Mieske et al. (2022).  

In light of this evidence, accepting Elpidorou’s functional theory of boredom 
also leads us to accept that the boredom experienced by some animals in these 
cases is of the same kind described by his account. His theory encompasses 
the responses and the causes of boredom described in the above studies (see 
Elpidorou, 2025, chapter 9 for a full discussion), and, as I argue, it is equally 
applicable to the observations discussed by Françoise Wemelsfelder (1984). In 
the above empirical studies—and, I would add, in the observations discussed 
by Wemelsfelder—animals displayed a lack of cognitive engagement with their 
situation and a motivation to restore cognitive engagement through the display 
of atypical behaviour (see Elpidorou, 2025, section 9.2). Their expectations 
were not met and, therefore, they felt motivated to do something to stimulate 
themselves and thus restore cognitive engagement. In cases of environmental 
enrichment (e.g., sensory variation), responses to boredom tend to reduce or 
disappear when cognitive engagement is restored (see Elpidorou, 2025, section 
9.2 for further discussion).  

2.	 Self-knowledge as the key consequence  
	 of Elpidorou’s functional theory of boredom

This section presents the key consequence of Elpidorou’s functional theory of 
boredom: if accepted, the theory entails that some animals have self-knowledge. 
I argue that the form of self-awareness required by the functional theory of 
boredom is, in fact, self-knowledge, since the definition of boredom involves 
a functional self-awareness, which is an internal monitor of whether a subject’s 
expectations are met. This direct and functional awareness of the mismatch is 
the defining characteristic of self-knowledge, thereby distinguishing it from the 
more complex self-reflection. 

To present the key consequence of the functional theory of boredom, two 
definitions are worth reminding. First, the definition of boredom provided 
by Elpidorou’s functional theory: boredom is the realisation of not being 
satisfactorily cognitively engaged with the environment. Second, the definition 
of self-knowledge I used in this paper: self-knowledge is the non-metacognitive, 
non-representational, functional awareness of one’s mental states. Within this 
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framework, this means that the mere awareness of a certain mental state, such as 
“the mismatch between one’s expectations and what the environment is offering”, 
inherently constitutes a direct, non-representational awareness of being in that 
state—namely, that mismatch. 

Realising that one is not cognitively engaging with the situation is monitoring a 
mismatch between one’s own expectations and what the environment is offering. 
To be bored, a subject must be aware of a specific mental state—namely, the 
mismatch between their expectations and what the environment is offering. 
Crucially, the mismatch is an internal condition concerning one’s cognitive 
engagement, which is not satisfied and exists insofar as the subject’s expectations 
are not met. This awareness is required by Elpidorou’s definition of boredom. 
Since self-knowledge is defined as the non-metacognitive, non-representational, 
functional awareness of one’s mental states, and boredom requires awareness of 
a mental state (the mismatch), the former is necessary for the latter. Therefore, it 
follows that a subject cannot experience boredom without having self-knowledge. 
To realise that there is a mismatch between one’s own expectations and what the 
environment is offering is compatible with being directly aware of this internal 
condition; consequently, to be bored, a subject must have self-knowledge. 

This key consequence allows me to develop an argument for the methodological 
conclusion that, provided that the premises are true, Elpidorou’s functional theory 
of boredom constitutes an as-yet-unrecognised method for identifying animal 
self-knowledge. In the following section, I will demonstrate this methodological 
conclusion and argue that the alternative non-metacognitive explanations that 
emerged for studies in animal self-knowledge are not applicable or, where 
applicable, not problematic when applied to studies on animal boredom. 
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3.	 Methodological implication: Elpidorou’s functional  
	 theory of boredom constitutes an as-yet-unrecognised  
	 method for identifying animal self-knowledge

In defence of this methodological implication, I argue that Elpidorou’s 
functional theory of boredom implicitly provides an analytical bridge between 
an affective state, that is, situational boredom, and self-knowledge. In doing so, 
the theory offers a novel as-yet-unrecognised framework for identifying animal 
self-knowledge, moving beyond traditional metacognitive views that regard self-
reflection as the exclusive path to self-knowledge and thus neglect other viable 
ways to identify it.  

As derived from the functional theory of boredom, self-reflection is not a 
prerequisite for experiencing boredom. A subject does not need to think about 
their own thoughts to know whether they are bored. For a subject to realise that 
they are not cognitively engaging with the environment in a satisfactory way, 
they do not need to think about it; they only need to monitor a mismatch.  

However, self-reflection is useful if a subject wants to analyse their own boredom 
experience. For instance, one may reflect on the reasons why they feel bored. We 
can engage in self-reflection to consider how to respond to a situation that bores 
us, to examine the behaviour or attitude we adopted, or the assumptions we made 
(Elpidorou, 2024, p. 57). In this sense, self-reflection can play a crucial role in 
analysing the experience of boredom. Yet, self-reflection, as already argued, does 
not play a vital role in experiencing boredom itself.  

Thus, self-knowledge, as understood here, does not require linguistic abilities 
to be ascertained. Conversely, the necessity of language for evidence of self-
reflection makes it a methodologically demanding criterion, often leading to 
widespread scepticism. In response to this impasse, provided that the premises of 
my argument are true, Elpidorou’s functional theory of boredom emerges as an 
as-yet-unrecognised method for identifying animal self-knowledge, as it relies on 
observable functional responses as evidence of internal monitoring—specifically, 
a recognised mismatch—rather than on verbal reports. 

In support of this methodological conclusion, I argue that some of the 
alternative non-metacognitive explanations provided for the studies on animal 
metacognition are either not applicable or, where applicable, not problematic 
when applied to studies on animal boredom, as these alternatives have been 
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proposed to explain why animals do not engage in self-reflection. It is worth 
reminding that the alternative non-metacognitive explanations at issue are 
learned association, response competition and first-order explanation.  

Let us begin with the first alternative non-metacognitive explanation: learned 
association. The study by Charlotte C. Burn, Ka Ho Timothy Ng and Matthew 
O. Parker (2025) demonstrated that rats exhibited an escape behaviour when a 
foraging task was monotonous. This response was significantly reduced under 
conditions of environmental enrichment (i.e., sensory variation). It is plausible 
that the rats learned an association between the monotonous foraging task and 
the subsequent escape behaviour. However, this response is best understood as a 
signal of the unpleasant state that the rats are experiencing, namely boredom, and 
as a means to escape it. Therefore, even if the rats were making an association, 
this finding is not problematic for the functional theory of boredom. The learned 
behaviour (escape behaviour) is simply a functional response motivated by 
boredom, aimed at restoring cognitive engagement. 

To clarify why learned association is not problematic for the functional theory 
of boredom, consider the human experience. Suppose we are required to 
perform a monotonous task. It is likely that we will become bored, resulting 
in a physiological or behavioural response. Over time, we may indeed learn 
to associate the specific task with boredom. Consequently, this association can 
immediately trigger a learned response, such as mind-wandering or distraction. 
However, even in this human case, the learned association is not problematic 
for the functional theory of boredom. The association serves as an adaptive tool; 
mind-wandering occurs because it helps relieve the unpleasant state of boredom. 
Thus, the learned response remains a functional tool that serves the theory’s core 
purpose: the restoration of cognitive engagement. 

What about the alternative non-metacognitive explanation of response 
competition? This explanation generally posits that behaviour arises from two 
simultaneous responses that create competition. In the study by Burn et al. 
(2025), the primary available response was performing the foraging task in both 
the Monotonous and Varied treatment (i.e., when sensory variation was present). 
Thus, it is possible that the experimental design did not create behavioural 
competition. Therefore, this alternative non-metacognitive explanation is not 
applicable to the observed behaviour, suggesting that it does not account for 
studies on animal boredom. 

Let us assume, for the sake of argument, that response competition is applicable. 
We can imagine that in the foraging task, the two competing responses are 
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engaging with the task or opting out/escaping. In the Burn, Ng and Parker 
(2025) study, the first response represents task engagement, while the second 
represents the observed escape-related behaviour. It is plausible that competition 
between these responses was present in both the Monotonous and Varied 
treatments, though task engagement remained dominant in the latter. Even 
so, this competition does not cause a problem in identifying boredom. This 
is because the escape-related behaviour itself is a response driven precisely by 
boredom. That is, rats exhibit escape behaviour to alleviate the monotony of 
the foraging task. Since the observed behaviour (escaping) is compatible with 
and explained by the experience of boredom (Burn, Ng and Parker, 2025), the 
presence of response competition is not problematic to the identification of 
boredom, and consequently, to the identification of self-knowledge. 

Lastly, consider the first-order explanation described by Carruthers (2008), 
according to which behaviours arise from the interaction of first-order mental 
states (i.e., varying beliefs and desires). A first-order explanation is not applicable 
to boredom as defined in this paper because a first-order account is fundamentally 
a representational account. Boredom, and the self-knowledge it entails, is a 
direct awareness of the mismatch between one’s own expectations and what the 
environment is offering, and not a process of representing various beliefs and 
desires that interact to cause it. That is, the functional definition of boredom 
is compatible with a direct, non-representational awareness of the mismatch 
between one’s expectations and what the environment is offering. This form of 
immediacy and non-representationality directly conflicts with the nature of the 
first-order account, making it inapplicable to explain boredom. 

Yet, supposing the first-order explanation was applicable, it would not be entirely 
problematic, as self-knowledge would still remain a necessary component for 
boredom. If boredom arose from the interaction of varying beliefs and desires, 
the resulting state would still require the subject to monitor and to recognise the 
mismatch. This recognition presupposes the form of self-awareness I have argued 
is self-knowledge. However, we must acknowledge that this experience would 
fundamentally alter the nature of both boredom and self-knowledge. Boredom 
would become representational—merely the result of interacting beliefs and 
desires—and no longer be the direct and non-representational awareness of the 
mismatch between one’s expectations and what the environment is offering. In 
this case, the necessary self-knowledge would be a representational awareness 
of one’s own mental states (i.e., beliefs and desires), diverging from the non-
representational directness posited here. Although the first-order explanation 
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alters the fundamental nature of boredom experience, it does not eliminate the 
necessity of self-knowledge, which remains the central claim of this paper. 

Having addressed the major counterarguments, I can conclude that the 
alternative non-metacognitive explanations often proposed in studies on animal 
self-knowledge—learned association, response competition and first-order 
explanation—are either not applicable or, where applicable, not problematic 
to studies on animal boredom. This validates the methodological conclusion 
that, provided that the premises of my argument are true, Elpidorou’s functional 
theory of boredom emerges as an as-yet-unrecognised method for identifying 
animal self-knowledge. 

Conclusion 

Two conclusions can be drawn from this analysis: one conditional and the other 
methodological. According to the conditional conclusion, experiencing situational 
boredom necessarily requires self-knowledge. The methodological conclusion is 
that, provided that the premises of my argument are true, Elpidorou’s functional 
theory of boredom emerges as an as-yet-unrecognised method for identifying 
animal self-knowledge. These results have crucial implications for animal ethics, 
as they allow us to identify a form of self-knowledge that is functional and, 
consequently, understand that the animals in question are active agents able to 
monitor a mismatch of expectations and regulate their behaviour accordingly. 
In doing so, they engage in activities to restore cognitive engagement, finding 
stimulation despite the detrimental effects of an impoverished environment. 
Such animals do not merely undergo passive suffering; rather, they recognise 
that their mental equilibrium is disrupted and take action to restore it. 

In future studies, adopting this method, which does not consider self-reflection 
as the only path to self-knowledge, may shift our perspective on how we study 
animal self-knowledge. By moving beyond the constraints of traditional self-
reflection tests, we can focus more on the impact of environments on animal 
welfare, ultimately improving the ethical treatment of animals. 
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