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Introduction 

What does it mean to recognize yourself, and why does it matter if a dolphin or an 

elephant can do the same? Over the past several decades, there has been a growing interest in 

animal behavior. In particular, the field has shifted toward exploring how emotion, cognition, and 

consciousness relate to behavior. In 1970, a psychologist by the name of Gordon Gallup Jr. 

introduced a novel approach to understanding animals: the mirror self-recognition (MSR) test. 

After placing a mirror in a chimpanzee habitat, he found that, following a period of exposure, the 

chimpanzees appeared to perceive the reflection as themselves rather than as a potential 

conspecific. He also tested monkeys, who did not seem to have the same capacity for recognition 

(Gallup, 1970). At the time, this was a groundbreaking idea, and it significantly influenced the 

direction of animal behavior research.  

Since then, the validity of the MSR test—particularly in regard to what it tells us about 

self-awareness—has been widely debated. A major issue that researchers continue to face is the 

tendency to equate self-recognition with self-awareness (Gallagher, 2011). If the two were 

identical, any animal capable of recognizing itself in a mirror would also be aware of itself in a 

higher cognitive sense. However, other evidence suggests this is not the case. Self-recognition is 

the basic ability to distinguish oneself from others on a physical level. It represents bodily 

recognition and is necessary for proper autonomy (Gallup, 1970; Lei, 2023). Self-awareness, on 

the other hand, involves a deeper understanding of one’s situation concerning others, especially 

regarding distress. For example, chimpanzees will console a mother who recently lost her child 

(Goldsborough et al., 2020). It includes the ability to reflect on past experiences and recognize 

how those experiences relate to the present, especially in a social context (Morin, 2011; Lei, 

2023). Because of its cognitive complexity, self-awareness is significantly more difficult to 
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measure experimentally. This is also a reason why scientists are cautious when it comes to 

identifying animals as truly self-aware (Anderson & Gallup, 2015).  

Another reason for this caution lies in the ethical implications. If animals are self-aware, 

then society may need to reconsider how certain species are treated, particularly in livestock 

industries and laboratory research. Philosophical and practical concerns arise when 

consciousness is attributed to animals. There is also the concept of umwelt to consider—the idea 

that each species experiences the world in a unique way, shaped by its own sensory and cognitive 

abilities (von Uexküll,1957). This subjective experience can be difficult for humans to grasp, 

especially when applied to non-human animals. Yet difficulty has never been a barrier to 

scientific progress.  

Empathy is an advanced socio-cognitive ability that may emerge from self-awareness. It 

is generally defined as “any process that emerges from the fact that observers understand others’ 

states by activating personal, neural, and mental representations of that state, including the 

capacity to be affected by and share the emotional state of another, assess the reasons for the 

other’s state, and identify with the other, adopting his or her perspective” (de Waal & Preston, 

2017). It is likely that empathy evolved in the context of parental care—the ability to detect and 

respond to the physical and emotional needs of offspring would have been vital to survival 

(Dugatkin & Driscoll, 2021). Unsurprisingly, empathy has been most commonly observed in 

mammals, particularly because many species give birth to altricial young who require extended 

care and support. The frequent display of comfort behaviors among African elephants, most 

often directed toward their young, supports this theory of evolution (Bates et al., 2008). Since 

empathy depends on understanding the emotional states of others, and such understanding likely 
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relies on personal experience, it follows that empathy depends in part on some degree of 

self-awareness (Gallup, 1982; Plotnik, de Waal, & Reiss, 2006; Bates et al., 2008).  

This paper will explore the connection between self-recognition, self-awareness, and 

empathy in animals, examining both experimental evidence and evolutionary theories. In doing 

so, it aims to shed light on how these capacities arise, how they differ across species, and what 

they ultimately reveal about our own place in the animal kingdom. 

 
Self-Recognition, the Mirror Test, and Self-Awareness 

Self-recognition is often considered a foundational indicator of self-awareness, a complex 

cognitive trait traditionally thought to be unique to humans and a few other species. In the study 

of non-human animals, the mirror self-recognition (MSR) test (Gallup 1970) has become a 

widely used method for assessing whether an individual can identify itself as distinct from 

others. First tested in chimpanzees (Gallup, 1970), the MSR test has since been applied to a 

range of species including the other great apes like bonobos (Shorland et al., 2020) and 

orangutans (Suarez & Gallup, 1981), dolphins (Reiss & Marino, 2001; Morrison & Reiss, 2018), 

elephants (Plotnik, de Waal, & Reiss, 2006; Plotnik et al., 2010), magpies (Prior et al., 2008), and 

even some invertebrates like ants(Cammaerts & Cammaerts, 2015), prompting ongoing debate 

about its validity and interpretation. In some cases, researchers have had to slightly modify the 

procedure to accommodate the species being tested. For instance, dolphins are unable to touch 

their faces or manipulate their bodies in the same way that chimpanzees can. Therefore, instead 

of touching the mark, they would orient their bodies and observe it (Reiss & Marino, 2001; 

Morrison & Reiss, 2018). However, the core structure of the test has remained relatively 

consistent over time. Typically, MSR tests follow five experimental phases. The first is the 
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baseline phase, during which researchers observe the animals in their natural environment 

without a mirror, documenting typical behaviors. The second is the covered-mirror phase, where 

a mirror concealed by a sheet or similar covering is introduced into the environment. In the third 

phase, the open-mirror phase, the cover is removed, allowing the animals to interact with the 

mirror as a novel object. The fourth phase is the covered-mirror sham test, where the mirror is 

again covered, and the animals are given an invisible or fake mark. These stages lead up to the 

final phase: the actual mirror test, in which a visible mark is placed on the animal, and 

researchers observe its behavior in front of an uncovered mirror (Gallup, 1970; Reiss & Marino, 

2001).  

It is now widely accepted that mirror responses occur across several levels. The most 

basic of these is the social response, in which an animal reacts to the mirror as if encountering 

another individual. The next level is physical mirror inspection, where the animal investigates 

the mirror itself without showing evidence of self-directed behavior. The final and most 

advanced level is self-directed behavior, which is typically demonstrated when an animal uses 

the mirror to examine or touch an otherwise unseen mark on its own body (Plotnik, de Waal, & 

Reiss, 2006).  

As of the writing of this paper, several species have been recognized as demonstrating 

mirror self-recognition. These include chimpanzees (Gallup, 1970; Hecht et al., 2016), bonobos 

(Shorland et al., 2020; Clay & de Waal, 2013), Asian elephants (Plotnik, de Waal, & Reiss, 

2006), and bottlenose dolphins (Reiss & Marino, 2001; Morrison & Reiss, 2018). However, it is 

important to acknowledge the limitations present in many of these studies. For example, Plotnik, 

de Waal, and Reiss (2006) included only two individual Asian elephants. Similarly, research 

involving bottlenose dolphins was conducted with a very small sample size. This is likely due to 



6 

limited access to captive individuals and the logistical challenges of conducting such tests in the 

wild. Nonetheless, the small sample sizes must be taken into account when considering whether 

these findings can be generalized to entire species. Can conclusions about species-wide 

self-recognition be accurately drawn from observations of only two or three individuals? 

Research on other species has produced ambiguous results, leading to ongoing debate 

regarding whether or not they truly pass the MSR test (Anderson & Gallup, 2015). One 

surprising example is gorillas - considering their status as great apes and thus closely related to 

humans, most would assume that they exhibit MSR, but some individuals have shown promising 

results, while others have not (Suarez & Gallup, 1981; Posada & Collel, 2007; Shillito et al., 

1999). There have been a few critiques on the ways in which gorillas have been tested; James 

Anderson and Gordon Gallup (2015) have a great review of the possibility that these experiments 

have been engineering the methods so that the gorillas would be concluded to show 

self-recognition. Another example is that of pigs. The biggest issue is that they were not 

administered the mark test, but a different type of mirror test in which they were to use a mirror 

to find a novel object. The results showed that they were able to use the mirror to obtain 

information, thus finding an otherwise hidden object that is only visible in the mirror. This shows 

their ability to use a mirror, but not necessarily their ability to  (Broom et al., 2009). Finally, 

laboratory specimens like rats have been tested; the critiques are similar to those for pig mirror  

testing; they have been tested in front of mirrors, but have not necessarily been administered the 

mark test. They are able to use mirrors to gain information, but do not seem to gain information 

about themselves (Yakura et al., 2018).  

It is also important to note that Gallup’s procedure measures recognition, which is 

fundamentally different from awareness. In the scientific community, there has been considerable 
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disagreement over the definition of self-awareness, with some researchers using the terms 

recognition and awareness interchangeably (Gallagher, 2011). In the context of this article, 

self-recognition will be referred to as the ability to identify oneself in a reflective surface 

(Gallup, 1970; Lei, 2023). In contrast, self-awareness will be used to describe the capacity to 

understand oneself in relation to others. Yanyu Lei (2023) defines self-awareness as “one’s 

capacity for self-directed attention, including knowledge of one’s private mental states.” 

Empathy 

Until recently, empathy was believed to be a behavior exclusive to humans. However, 

after observing several highly cognitive animal species, it has become clear that empathy is not a 

trait unique to us (Booker et al., 2024). Before exploring how animals demonstrate this behavior, 

it is important to establish a clear definition of empathy. In 2017, prominent behaviorist Frans de 

Waal proposed a "Russian Doll Model" that has since gained wide acceptance within the 

scientific community. This model suggests that empathy exists on multiple levels that build upon 

one another. He first provided a general definition of empathy as, “any process that emerges from 

the fact that observers understand others’ states by activating personal, neural, and mental 

representations of that state, including the capacity to be affected by and share the emotional 

state of another, assess the reasons for the other’s state, and identify with the other, adopting his 

or her perspective.” The most basic level—the innermost doll in de Waal’s model—is known as 

the perception-action mechanism. This concept explains how an animal may perceive the actions 

of conspecifics and respond accordingly. Common examples of this mechanism include motor 

mimicry, such as contagious yawning, and emotional contagion. Although these behaviors may 

appear largely unconscious, many studies in animal behavior have used contagious yawning as 

an indicator of empathy. Human research has shown a strong connection between the two: 
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individuals with higher levels of empathy tend to exhibit more contagious yawning, whereas 

individuals with developmental or personality disorders that impair empathetic abilities tend to 

show less (Gallup & Platek, 2002; Platek et al., 2003). Furthermore, both in humans and animals, 

yawning and empathy are positively correlated with familiarity. This suggests that contagious 

yawning is more than simple imitation; it is a sign of empathic response (Campbell & de Waal, 

2014). 

The next level of the model includes empathic concern and consolation. This stage builds 

directly upon emotional contagion and involves not only matching the emotional state of another 

but also attempting to alleviate distress or discomfort. Finally, the most complex level is 

perspective taking and targeted helping, which is defined as "assistance and care based on a 

cognitive appreciation of the other’s specific needs or circumstances" (de Waal & Preston, 2017). 

It would be remiss to review empathy without mentioning the theory of mind. This theory, 

originally developed by René Descartes in the 17th century, evolved from its origins to 

ultimately refer to the ability to attribute mental states to others, such as knowledge, intentions, 

and beliefs (Platek et al., 2003). It could be argued that the theory of mind is necessary for 

survival for all species, as it is imperative to understand the intentions of others based on 

contextual clues alone. Non-human animals do not communicate in the same ways humans do - 

they often rely on body language and sound to understand the motives of predators and prey, and 

respond correctly to the situation. Otherwise, the animal could be out of luck with mating, 

hunting, or even living (Bates et al., 2008). However, the theory of mind suggests a more 

sophisticated thought process that relates more to conspecific interactions and sociality rather 

than survival. Premack and Woodruff (2010) indicated that chimpanzees can understand the 

problems others face and offer the correct solution. For example, if they were shown a video of 
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someone unable to access a food item due to distance, they would point to a solution that would 

bring the item closer, like a long stick. Therefore, the chimpanzees recognized both the issue and 

the intent of the actor (Premack & Woodruff, 2010). Thus, theory of mind is necessary for 

perspective taking (Bates et al., 2008).  

As explored above, theory of mind and empathy are deeply interconnected abilities that 

support complex social behavior. The process of these, however, would not be possible without 

self-awareness, which, at its core, includes the capacity to distinguish self from others in both a 

physical and mental sense (Platek et al., 2003). A sense of self is fundamentally necessary for 

attributing thoughts, emotions, and perspectives to others (theory of mind) and responding 

appropriately to their potential distress, which reflects empathy. Empathy relies on both 

recognizing another’s emotional experiences and being able to relate them to one’s own (Platek 

et al., 2003; de Waal & Preston, 2017). Without self-awareness, it would be difficult to map 

another’s experiences onto oneself, which is essential for empathic responses. In essence, 

self-awareness enables the theory of mind, which in turn enables empathy. Together, they form a 

cognitive and emotional chain that underlies many forms of prosocial behavior, cooperation, and 

even moral reasoning (de Waal & Preston, 2017; Bates et al., 2008). The rest of this review will 

explore the intersection between these concepts by connecting studies of mirror self-recognition 

and empathy in nonhuman mammals.  

It should be noted that higher encephalization and advanced cognitive capacities are 

indicators of mirror self-recognition, self-awareness, and empathy (Reiss & Marino, 2001; de 

Waal & Preston, 2017). Although many animals possess these traits,  mammals have shown the 

most compelling evidence of empathic behavior. Research suggests that species such as magpies 

(Prior et al., 2008), cleaner wrasse (Kohda et al., 2019; de Waal, 2019; Kohda et al., 2022), and 
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ants (Cammaerts & Cammaerts, 2015) display mirror self-recognition. However, these animals 

are not believed to demonstrate the theory of mind, and therefore do not exhibit empathy. This 

could be the result of limited testing, but it is important to remember that species are typically 

selected for theory of mind studies based on their cognitive abilities and behavioral complexity. 

Overall, empathy in non-mammals remains understudied. Thus, while it cannot be definitively 

stated that all animals capable of mirror self-recognition also show empathy, there does appear to 

be a meaningful connection between the two. Notably, every species that has demonstrated 

empathic behavior has also passed the mirror test, suggesting that mirror self-recognition may be 

a reliable indicator of empathy (Gallup, 1982).  

Evidence of Empathy in Mammals That Show Self-Awareness  

Starting at the most fundamental level of empathy, motor mimicry is observed in many 

mammals through behaviors such as contagious yawning. As our closest primate relatives, 

chimpanzees and bonobos are ideal candidates for studying this phenomenon in animals. These 

primates typically live in large communities but separate into smaller subgroups during the day, 

allowing for selective social interaction (Wilson & Wrangham, 2003). Their social dynamics are 

further shaped by the fact that females leave their natal groups upon reaching sexual maturity, 

which contributes to increased sexual competition (Nishida et al., 1985).  

Several studies have demonstrated that chimpanzees respond to yawning by both 

conspecifics (Anderson et al., 2004) and humans, but not to yawns from other primate species. 

This supports the idea that empathy—and by extension, contagious yawning—is strongly 

influenced by familiarity (Campbell & de Waal, 2014). A 2020 study on African elephants 

produced similar findings: while only about half of the subjects exhibited contagious yawning, 
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the behavior was nonetheless present. The variation in response is likely due to individual 

differences in familiarity and prior experience, both of which play a critical role in empathic 

reactions (Rossman et al., 2020). 

Progressing to a more advanced level of empathy, consolatory behaviors are 

well-documented across species. These behaviors require not only the recognition of another’s 

emotional state but also a motivation to provide comfort. Chimpanzees, once again, offer a 

compelling example. In one notable case, a group of chimpanzees was observed consoling a 

bereaved mother following the death of her infant. Typical reassurance behaviors included 

embracing, kissing, and grooming. Over several months, researchers recorded the group’s 

interactions and found that affiliative behaviors significantly increased in frequency following 

the infant’s death. The evidence suggests that this was not simply a response to heightened group 

tension but rather an expression of empathy that persisted well beyond the initial event 

(Goldsborough et al., 2020). 

While the previous study focused on animals in captivity, similar empathic behaviors 

have been observed in the wild. In 2006, a long-term observational study on wild African 

elephants in the Samburu National Reserve in Kenya documented the responses of several 

elephants to the death of a matriarch named Eleanor. Shortly after Eleanor collapsed, another 

matriarch named Grace showed visible distress, attempting to lift Eleanor and calling out 

vocally. After Eleanor briefly stood and fell again, Grace remained by her side for nearly an hour 

until sunset. Eleanor passed away the following morning. Grace's actions were particularly 

notable given that the two elephants were not closely related. Interestingly, Eleanor’s closest 

living relative, Maya, displayed the most prolonged reaction to her death. Though Maya was not 

present when Eleanor fell, she was observed frequenting the site of Eleanor’s death more than 
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any other elephant in the area (Douglas-Hamilton et al., 2006). Just two years later, Bates et al. 

conducted a similar observational study to assess whether these behaviors were genuinely 

empathic. The most frequently observed response was comforting, particularly directed toward 

calves. Numerous instances of mobility assistance were also recorded, reminiscent of Grace and 

Eleanor’s actions. Such helping behaviors suggest both mental and emotional state attribution: 

the individual recognizes that the other is not just physically impaired but also in need of aid. 

Despite having the option to conserve energy, the helper elects to intervene, indicating a 

conscious, empathic choice (Bates et al., 2008).  

Interestingly, rodents have also been observed to display learned helping behaviors, 

which fit into the middle level of empathy. Learned helping is the idea of aiding another to 

relieve pain or distress. Targeted helping, however, is considered an aspect of the next level, as it 

relates more to the adaptive values of helping. The idea that laboratory animals contain 

self-awareness has been controversial. The implications of this would suggest that the parameters 

around animal testing and studies would have to change drastically to accommodate their 

emotional needs. Ethical standards would be brought into question, and the scientific community 

would have to adjust accordingly. However, the evidence of rodents displaying empathy is 

frankly hard to deny. The most famous experiments are from Russell M. Church; he found that 

rats would forego receiving food to avoid another conspecific from getting hurt. Therefore, they 

give up something they want or need to protect another (Church 1959). A few years later, Rice 

and Grainer confirmed these results and exemplified that the rats did not require prior experience 

to forego getting food, meaning the reaction was not learned but innate (Rice & Grainer, 1962).  

Lastly, the level of perspective-taking and targeted helping comes into play. Few 

mammals have been documented displaying these behaviors. Targeted helping is the assistance 
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or care based on a cognitive appreciation of another’s situation or needs. Typically, it is 

accentuated by emotional contagion. It also requires one to take the perspectives of others and to 

self-regulate (de Waal & Preston, 2017). This has been observed in apes (Yamamoto et al., 

2012), dolphins (Jaakkola et al., 2018), and elephants (Rossman et al., 2020), some of the most 

encephalized mammals. Dolphins help incapacitated companions to the surface of the water to 

facilitate their breathing and prevent them from drowning. This act requires the knowledge that 

breathing at the surface is vital for all dolphins, not just oneself. Realistically, the helper would 

not gain much benefit from providing aid in this situation. So, why offer help? The reason would 

be selfish, like the distressed individual provides some sort of service, or selfless, in which they 

just want to help the individual because they can, or somewhere in between, because they care 

for the individual in need. No matter what, the helper would remember past experiences with 

them, which requires self-awareness (de Waal & Preston, 2017).  

Theory of mind is a great predictor of targeted helping; understanding another’s situation 

is vital for deciding how to help. Another 2012 chimpanzee study further proved that they exhibit 

both the theory of mind and targeted helping. After viewing another individual in a predicament, 

the subjects were given seven different objects that could be used to help; almost all individuals 

chose the correct item every time. The research also showed that chimpanzees will provide aid 

even if they do not know the situation at hand. However, they will only provide help upon 

request; they seldom, if ever, aid others on their own volition (Yamamoto et al., 2012). The 

previous examples demonstrate the necessity of self-awareness for complex empathic behaviors. 

Self-awareness implies the knowledge of one’s situation, whereas the topmost level of empathy 

is the knowledge of another’s situation, with the application of past knowledge. Therefore, the 

progression from self-awareness to advanced empathy highlights a cognitive continuum in which 
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understanding oneself becomes the foundation for understanding others (de Waal & Preston, 

2017). 

 

Connections 

​ Empathy exists as an extreme on the spectrum of prosocial behaviors. Current research 

suggests that only cognitively complex species are capable of the highest levels of empathy. 

However, even at the most basic level, nearly any prosocial behavior could be interpreted as 

empathic. This introduces the counterpoint of altruism, and beyond that, eusociality. Prosocial 

behaviors benefit the recipient of an action, but not necessarily the individual performing it. 

Altruistic behaviors fall under this category, defined by the actor sacrificing time, energy, or 

resources without any guaranteed return (Kerr et al., 2004). There are thousands of examples of 

altruism throughout the animal kingdom, ranging from the smallest invertebrates to the largest 

vertebrates.  

Eusociality represents the most highly organized form of social behavior. It is 

characterized by cooperative brood care, overlapping generations within a colony, and division 

of labor (Crespi & Yanega, 1995). Among mammals, only mole-rats are known to be eusocial 

(Jarvis et al., 1994). This level of sociality is often examined through the lens of relatedness and 

fitness. Humans have the cognitive capacity to weigh the fitness outcomes of raising their own 

offspring versus helping raise those of close relatives. However, animals are not consciously 

calculating such trade-offs, as doing so would require a level of self-awareness and cognition that 

many may not possess (Nowak et al., 2010).  

While some scientists remain cautious about attributing mirror self-recognition or 

empathy to animals, others lean toward overly complex explanations for behaviors that may stem 
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from simpler mechanisms (Shilito et al., 1991). Understanding how animals perceive the world 

remains a challenge for the human mind. How do animals live without conscious thought? 

Unfortunately for us, it may be a long time before we can truly understand what life looks like 

through their eyes. Unfortunately for us, it may be a long time before we are truly able to see life 

through their eyes, so we must do our best to interpret their intentions in the meantime. However, 

humans tend to anthropomorphize and project human thoughts and emotions onto non-human 

organisms. While the mammals discussed in this paper do exhibit anthropoid traits and 

behaviors, it is important to remain aware of the fundamental differences between their 

experiences and our own. 

The implications of non-human animals not only passing the mirror test but also 

displaying signs of self-awareness and empathy are both vast and unsettling. If laboratory 

animals such as rats and mice are capable of these behaviors, then the ethical standards of 

scientific research would need to be reevaluated. Many experiments currently rely on the 

assumption that these animals are not conscious in the way that humans are—that they do not 

feel or express emotions comparably. If these animals are, in fact, able to comprehend their 

circumstances, they may also be emotionally affected by them and could potentially retain 

memories of traumatic experiences. Even studies like Church’s could be viewed as unethical, 

considering that multiple individuals were either harmed or exposed to distressing situations 

involving conspecifics.  

This concern extends to livestock as well. While many ranchers do their best to provide 

quality care, large-scale meat production operations often confine animals to overcrowded, 

concrete enclosures. Research has shown that these living conditions not only impact the 

animals’ well-being but also affect the quality of meat they produce (Faucitano, 2018; Frimpong 
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et al., 2014). When we acknowledge their cognitive capacities and recognize that they are 

capable of feeling emotions and demonstrating empathy, it becomes increasingly difficult to 

justify the current practices of the livestock industry. Significant reforms would be necessary. 

Another aspect worth considering is how behavioral research influences conservation 

efforts. Presently, much of the public’s attention is focused on so-called “charismatic” 

mammals—species that are easily recognizable and often labeled as “cute” or “fascinating.” 

Common examples include elephants, pandas, lions, tigers, and gorillas. These animals are not 

only typically large mammals, but they are also often regarded as intelligent. While this paper 

has primarily focused on mammalian empathy, particularly in those charismatic species, the 

potential for self-recognition, self-awareness, and empathy in other animals could significantly 

support conservation efforts on their behalf. Gaining a deeper understanding of these animals' 

cognitive complexities and shaping public perception of less charismatic species may help 

elevate their conservation status. Ultimately, expanding our understanding of animal cognition 

extends far beyond enriching the field of animal behavior; it has the power to influence how we 

protect, care for, and coexist with the many minds that share our world. 

 

Conclusion 

​ Mirror self-recognition has been a key element in the study of animal behavior and 

cognition for the past half century. However, Gallup’s test does not measure self-awareness, 

which implies a much more complex cognitive capacity. Self-recognition reflects the ability to 

distinguish oneself from others, primarily on a physical level, while self-awareness builds on this 

by enabling an individual to connect personal past experiences to present situations, particularly 

those involving others (de Waal & Preston, 2017; Lei, 2023). Empathy, in turn, is the capacity to 
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be affected by and to understand the emotional states of others within a given context. To 

understand another’s circumstances, one must first understand one’s own. Therefore, 

self-awareness is a foundational requirement for the most intricate levels of empathy (Gallup, 

1982; de Waal & Preston, 2017). Notably, the most cognitively sophisticated mammals that have 

passed the mirror test often display empathic behaviors and, in some cases, may be considered 

empathic species based on the consistency of these behaviors (Reiss & Marino, 2001; Plotnik, de 

Waal, & Reiss, 2006). 

The implications of recognizing self-awareness extend well beyond academic 

understanding. If certain animals are shown to be both self-aware and empathic, conservation 

efforts could shift in their favor. Empathic behaviors may lead to greater public affinity and 

memorability, ultimately benefiting species survival. The same perspective applies to livestock 

animals. Over the past fifty years, there have been major reforms in the livestock industry; most 

recently, the U.S. Department of Agriculture updated the Animal Welfare Act, which protects 

both livestock and laboratory animals. Although the Act was first introduced in 1966, significant 

reforms have only been made in the past few years (USDA, 2023). A better understanding of 

these animals’ cognitive capacities and perspectives could further improve their welfare. Yet, the 

potential for large-scale changes in both agricultural and scientific industries has made some 

researchers hesitant to label non-human animals as self-aware or empathic. 

It is also plausible that, as humans, we are reluctant to relinquish our perceived place at 

the top of the cognitive hierarchy. Our anthropocentric worldview often blinds us to the inner 

lives of other species. However, acknowledging animal self-awareness and empathy can provide 

crucial insights into the origins and evolution of consciousness. It may also reflect back on 

ourselves, deepening our understanding of human empathy and pushing us to grow in our own 
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emotional capacities. Recognizing empathy in animals allows us to see them more clearly, but it 

also challenges us to view ourselves more honestly. Ultimately, identifying self-awareness and 

empathy in other species confronts long-standing assumptions about the human-animal divide. It 

encourages a more compassionate, scientifically informed perspective of the sentient minds that 

surround us. As our exploration of animal cognition continues, we do more than advance 

science—we reframe our role in the interconnected web of conscious life. 

 

 



19 

References  

Anderson, J. R., Myowa-Yamakoshi, M., & Matsuzawa, T. (2004). Contagious yawning in 
chimpanzees. Proceedings of the Royal Society B: Biological Sciences, 271(Suppl 6), 
S468–S470. 

Anderson, J. R., & Gallup, G. G. (2015). Mirror self-recognition: A review and critique of 
attempts to promote and engineer self-recognition in primates. PRIMATES, 56(4), 
317–326. https://doi.org/10.1007/s10329-015-0488-9 

Bates, L. A., Lee, P. C., Njiraini, N., Poole, J. H., Sayialel, K., Sayialel, S., Moss, C. J., & 
Byrne, R. W. (2008). Do Elephants Show Empathy? JOURNAL OF CONSCIOUSNESS 
STUDIES, 15(10–11), 204–225. 

Broom, D. M., Sena, H., & Moynihan, K. L. (2009). Pigs learn what a mirror image 
represents and use it to obtain information. Animal Behaviour, 78(5), 1037–1041. 
https://doi.org/10.1016/j.anbehav.2009.07.027 

Cammaerts, M.-C., & Cammaerts, R. (2015). The acquisition of cognitive abilities by ants: 
A study on three Myrmica species (Hymenoptera, Formicidae). Advanced Studies in 
Biology, 7, 335–348. https://doi.org/10.12988/asb.2015.5424 

Campbell, M. W., & de Waal, F. B. M. (2014). Chimpanzees empathize with group mates 
and humans, but not with baboons or unfamiliar chimpanzees. PROCEEDINGS OF 
THE ROYAL SOCIETY B-BIOLOGICAL SCIENCES, 281(1782), 20140013. 
https://doi.org/10.1098/rspb.2014.0013 

Church, R. M. (1959). Emotional reactions of rats to the pain of others. Journal of 
Comparative and Physiological Psychology, 52(2), 132–134. 
https://doi.org/10.1037/h0043531 

Clay, Z., & de Waal, F. B. M. (2013). Bonobos respond to distress in others: Consolation 
across the age spectrum. PloS One, 8(1), e55206. 
https://doi.org/10.1371/journal.pone.0055206 

Crespi, B. J., & Yanega, D. (1995). The definition of eusociality. Behavioral Ecology, 6(1), 
109–115. https://doi.org/10.1093/beheco/6.1.109 

de Waal, F. B. M. (2019). Fish, mirrors, and a gradualist perspective on self-awareness. 
PLoS BIOLOGY, 17(2), e3000112. https://doi.org/10.1371/journal.pbio.3000112 

https://doi.org/10.1007/s10329-015-0488-9
https://doi.org/10.1016/j.anbehav.2009.07.027
https://doi.org/10.1016/j.anbehav.2009.07.027
https://doi.org/10.12988/asb.2015.5424
https://doi.org/10.1098/rspb.2014.0013
https://doi.org/10.1098/rspb.2014.0013
https://doi.org/10.1037/h0043531
https://doi.org/10.1037/h0043531
https://doi.org/10.1371/journal.pone.0055206
https://doi.org/10.1371/journal.pone.0055206
https://doi.org/10.1093/beheco/6.1.109
https://doi.org/10.1371/journal.pbio.3000112


20 

de Waal, F. B. M., & Preston, S. D. (2017). Mammalian empathy: Behavioural 
manifestations and neural basis. NATURE REVIEWS NEUROSCIENCE, 18(8), 498-+. 
https://doi.org/10.1038/nrn.2017.72 

de Waal, F. B. M. (2019). The age of empathy: Nature’s lessons for a kinder society (2. 
edition). Souvenir Press.  

Douglas-Hamilton, I., Bhalla, S., Wittemyer, G., & Vollrath, F. (2006). Behavioural 
reactions of elephants towards a dying and deceased matriarch. APPLIED ANIMAL 
BEHAVIOUR SCIENCE, 100(1–2), 87–102. International Conference on From Darwin 
to Dawkins - The Science and Implications of Animal Sentience. 
https://doi.org/10.1016/j.applanim.2006.04.014 

Dugatkin, L. A., & Driscoll, C. (2021). Empathy in Nonhumans: A Brief Overview. 
PERIODICUM BIOLOGORUM, 123(1–2), 1–5. 
https://doi.org/10.18054/pb.v123i1-2.15413 

Faucitano, L. (2018). Preslaughter handling practices and their effects on animal welfare and 
pork quality1. Journal of Animal Science, 96(2), 728–738. 
https://doi.org/10.1093/jas/skx064 

Frimpong, S., Gebresenbet, G., Bobobee, E., Aklaku, E. D., & Hamdu, I. (2014). Effect of 
Transportation and Pre-Slaughter Handling on Welfare and Meat Quality of Cattle: 
Case Study of Kumasi Abattoir, Ghana. Veterinary Sciences, 1(3), Article 3. 
https://doi.org/10.3390/vetsci1030174 

Gallagher, S. (2011). The Oxford Handbook of the Self. OUP Oxford.  

Gallop, G. G. (1970). Chimpanzees: Self-recognition. Science (New York, N.Y.), 167(3914), 
86–87. https://doi.org/10.1126/science.167.3914.86 

Gallup, G. (1982). Self-Awareness and the Emergence of Mind in Primates. AMERICAN 
JOURNAL OF PRIMATOLOGY, 2(3), 237–248. 
https://doi.org/10.1002/ajp.1350020302 

Gallup, G. G., & Platek, S. M. (2002). Cognitive empathy presupposes self-awareness: 
Evidence from phylogeny, ontogeny, neuropsychology, and mental illness. Behavioral 
and Brain Sciences, 25(1), 36–37. https://doi.org/10.1017/S0140525X02380014 

Goldsborough, Z., van Leeuwen, E. J. C., Kolff, K. W. T., de Waal, F. B. M., & Webb, C. E. 
(2020). Do chimpanzees (Pan troglodytes) console a bereaved mother? Primates; 
Journal of Primatology, 61(1), 93–102. https://doi.org/10.1007/s10329-019-00752-x 

https://doi.org/10.1038/nrn.2017.72
https://doi.org/10.1038/nrn.2017.72
https://doi.org/10.1016/j.applanim.2006.04.014
https://doi.org/10.1016/j.applanim.2006.04.014
https://doi.org/10.18054/pb.v123i1-2.15413
https://doi.org/10.18054/pb.v123i1-2.15413
https://doi.org/10.1093/jas/skx064
https://doi.org/10.1093/jas/skx064
https://doi.org/10.3390/vetsci1030174
https://doi.org/10.3390/vetsci1030174
https://doi.org/10.1126/science.167.3914.86
https://doi.org/10.1002/ajp.1350020302
https://doi.org/10.1002/ajp.1350020302
https://doi.org/10.1017/S0140525X02380014
https://doi.org/10.1007/s10329-019-00752-x


21 

Hecht, E. E., Mahovetz, L. M., Preuss, T. M., & Hopkins, W. D. (2017). A neuroanatomical 
predictor of mirror self-recognition in chimpanzees. Social Cognitive and Affective 
Neuroscience, 12(1), 37–48. https://doi.org/10.1093/scan/nsw159 

Jaakkola, K., Guarino, E., Donegan, K., & King, S. (2018, September 19). Bottlenose 
dolphins can understand their partner’s role in a cooperative task | Proceedings of the 
Royal Society B: Biological Sciences. 
https://royalsocietypublishing.org/doi/10.1098/rspb.2018.0948 

Jarvis, J. U. M., O’Riain, M. J., Bennett, N. C., & Sherman, P. W. (1994). Mammalian 
eusociality: A family affair. Trends in Ecology & Evolution, 9(2), 47–51. 
https://doi.org/10.1016/0169-5347(94)90267-4 

Kerr, B., Godfrey-Smith, P., & Feldman, M. W. (2004). What is altruism? Trends in Ecology 
& Evolution, 19(3), 135–140. https://doi.org/10.1016/j.tree.2003.10.004 

Kohda, M., Hotta, T., Takeyama, T., Awata, S., Tanaka, H., Asai, J.-Y., & Jordan, A. L. 
(2019). If a fish can pass the mark test, what are the implications for consciousness and 
self-awareness testing in animals? PLoS BIOLOGY, 17(2), e3000021. 
https://doi.org/10.1371/journal.pbio.3000021 

Kohda, M., Sogawa, S., Jordan, A. L., Kubo, N., Awata, S., Satoh, S., Kobayashi, T., Fujita, 
A., & Bshary, R. (2022). Further evidence for the capacity of mirror self-recognition in 
cleaner fish and the significance of ecologically relevant marks. PLoS Biology, 20(2), 
e3001529. https://doi.org/10.1371/journal.pbio.3001529 

Lei, Y. (2023). Sociality and self-awareness in animals. FRONTIERS IN PSYCHOLOGY, 13, 
1065638. https://doi.org/10.3389/fpsyg.2022.1065638 

Morin, A. (2011). Self-recognition, theory-of-mind, and self-awareness: What side are you 
on? Laterality, 16(3), 367–383. https://doi.org/10.1080/13576501003702648 

Morrison, R., & Reiss, D. (2018). Precocious development of self-awareness in xxins. PLoS 
ONE, 13(1), e0189813. https://doi.org/10.1371/journal.pone.0189813 

Nishida, T., Hiraiwa-Hasegawa, M., Hasegawa, T., & Takahata, Y. (1985). Group Extinction 
and Female Transfer in Wild Chimpanzees in the Mahale National Park, Tanzania. 
Zeitschrift Für Tierpsychologie, 67(1–4), 284–301. 
https://doi.org/10.1111/j.1439-0310.1985.tb01395.x 

Nowak, M. A., Tarnita, C. E., & Wilson, E. O. (2010). THE EVOLUTION OF 
EUSOCIALITY. Nature, 466(7310), 1057–1062. https://doi.org/10.1038/nature09205 

https://doi.org/10.1093/scan/nsw159
https://royalsocietypublishing.org/doi/10.1098/rspb.2018.0948
https://doi.org/10.1016/0169-5347(94)90267-4
https://doi.org/10.1016/0169-5347(94)90267-4
https://doi.org/10.1016/j.tree.2003.10.004
https://doi.org/10.1371/journal.pbio.3000021
https://doi.org/10.1371/journal.pbio.3000021
https://doi.org/10.1371/journal.pbio.3001529
https://doi.org/10.3389/fpsyg.2022.1065638
https://doi.org/10.1080/13576501003702648
https://doi.org/10.1371/journal.pone.0189813
https://doi.org/10.1111/j.1439-0310.1985.tb01395.x
https://doi.org/10.1111/j.1439-0310.1985.tb01395.x
https://doi.org/10.1038/nature09205


22 

 

Platek, S. M., Critton, S. R., Myers, T. E., & Gallup, G. G. (2003). Contagious yawning: The 
role of self-awareness and mental state attribution. Cognitive Brain Research, 17(2), 
223–227. https://doi.org/10.1016/S0926-6410(03)00109-5 

Plotnik, J. M., de Waal, F. B. M., & Reiss, D. (2006). Self-recognition in an Asian elephant. 
PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED 
STATES OF AMERICA, 103(45), 17053–17057. 
https://doi.org/10.1073/pnas.0608062103 

Posada, S., & Colell, M. (2007). Another gorilla (Gorilla gorilla gorilla) recognizes himself 
in a mirror. AMERICAN JOURNAL OF PRIMATOLOGY, 69(5), 576–583. 
https://doi.org/10.1002/ajp.20355 

Premack, D., & Woodruff, G. (1978). Does the chimpanzee have a theory of mind? 
Behavioral and Brain Sciences, 1(4), 515–526. 
https://doi.org/10.1017/S0140525X00076512 

Prior, H., Schwarz, A., & Güntürkün, O. (2008). Mirror-Induced Behavior in the Magpie 
(Pica pica): Evidence of Self-Recognition. PLOS Biology, 6(8), e202. 
https://doi.org/10.1371/journal.pbio.0060202 

Reiss, D., & Marino, L. (2001). Mirror self-recognition in the bottlenose dolphin: A case of 
cognitive convergence. PROCEEDINGS OF THE NATIONAL ACADEMY OF 
SCIENCES OF THE UNITED STATES OF AMERICA, 98(10), 5937–5942. 
https://doi.org/10.1073/pnas.101086398 

Rice, G., & Gainer, P. (1962). Altruism in Albino Rat. JOURNAL OF COMPARATIVE AND 
PHYSIOLOGICAL PSYCHOLOGY, 55(1), 123-. https://doi.org/10.1037/h0042276 

Rossman, Z. T., Padfield, C., Young, D., Hart, B. L., & Hart, L. A. (2020). Contagious 
Yawning in African Elephants (Loxodonta africana): Responses to Other Elephants and 
Familiar Humans. Frontiers in Veterinary Science, 7. 
https://doi.org/10.3389/fvets.2020.00252 

Shillito, D. J., Gallup, G. G., & Beck, B. B. (1999). Factors affecting mirror behaviour in 
western lowland gorillas, Gorilla gorilla. ANIMAL BEHAVIOUR, 57, 999–1004. 
https://doi.org/10.1006/anbe.1998.1062 

Shorland, G., Genty, E., Guéry, J.-P., & Zuberbühler, K. (2020). Investigating 
self-recognition in bonobos: Mirror exposure reduces looking time to self but not 
unfamiliar conspecifics. PeerJ, 8, e9685. https://doi.org/10.7717/peerj.9685 

https://doi.org/10.1016/S0926-6410(03)00109-5
https://doi.org/10.1073/pnas.0608062103
https://doi.org/10.1073/pnas.0608062103
https://doi.org/10.1002/ajp.20355
https://doi.org/10.1002/ajp.20355
https://doi.org/10.1017/S0140525X00076512
https://doi.org/10.1017/S0140525X00076512
https://doi.org/10.1371/journal.pbio.0060202
https://doi.org/10.1371/journal.pbio.0060202
https://doi.org/10.1073/pnas.101086398
https://doi.org/10.1073/pnas.101086398
https://doi.org/10.1037/h0042276
https://doi.org/10.3389/fvets.2020.00252
https://doi.org/10.3389/fvets.2020.00252
https://doi.org/10.1006/anbe.1998.1062
https://doi.org/10.1006/anbe.1998.1062
https://doi.org/10.7717/peerj.9685


23 

Suarez, S. D., & Gallup, G. G. (1981). Self-recognition in chimpanzees and orangutans, but 
not gorillas. Journal of Human Evolution, 10(2), 175–188. 
https://doi.org/10.1016/S0047-2484(81)80016-4 

Uexküll, J. V. (1992). A stroll through the worlds of animals and men: A picture book of 
invisible worlds. 89(4), 319–391. https://doi.org/10.1515/semi.1992.89.4.319 

USDA. (2023). Animal Welfare Act and Animal Welfare Regulations. (n.d.) 

Wilson, M. L., & Wrangham, R. W. (2003). Intergroup Relations in Chimpanzees. Annual 
Review of Anthropology, 32, 363–392. 

Yakura, T., Yokota, H., Ohmichi, Y., Ohmichi, M., Nakano, T., & Naito, M. (2018). Visual 
recognition of mirror, video-recorded, and still images in rats. PLoS ONE, 13(3), 
e0194215. https://doi.org/10.1371/journal.pone.0194215 

Yamamoto, S., Humle, T., & Tanaka, M. (2012). Chimpanzees’ flexible targeted helping 
based on an understanding of conspecifics’ goals. Proceedings of the National Academy 
of Sciences, 109(9), 3588–3592. https://doi.org/10.1073/pnas.1108517109 

 

https://doi.org/10.1016/S0047-2484(81)80016-4
https://doi.org/10.1016/S0047-2484(81)80016-4
https://doi.org/10.1515/semi.1992.89.4.319
https://doi.org/10.1371/journal.pone.0194215
https://doi.org/10.1073/pnas.1108517109

