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ABSTRACT

The recognition of human-caused environmental crises has increased the need to think and act
in a way that bridges the ecosocial realities of humans and the rest of nature. Therefore, this
theoretical article challenges the anthropocentric assumption of human social life and commu-
nication. We formulate an educational philosophy on the nature of sociality, that recognizes the
intertwining of human and other realities, and we ask how this kind of multispecies approach
can guide education towards an eco-socially sustainable transformation. Based on biological
and phenomenological perspectives, we describe the multispecies social community through three
concepts: holobiont, flesh, and wmwelt. First, buman sociality must be understood in a multi-
species context. Second, the ontological intertwining of humans and other living beings forms an
interdependent and non-hierarchical web of life. Third, the social interaction in this multispe-
cies society must begin by recognizing different perceptual realities. The inability to interact
and participate amid different perceptual realities within the same flesh of the world with
other species bas proved destructive to both fellow living beings and humans. Thus, we conclude
that bringing different perceptual realities to education could make learners more sensitive to
different manifestations of life and create aptitudes for living together in a more-than-human
world.

Keywords: ecocrisis; ecosocial education; flesh; holobiont; interspecies interaction;
more-than-human; multispecies; perception; phenomenology; umwelt.
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1. INTRODUCTION

As we write this article, the human animals are looking out from a
window, watching trees and birds. Under the snow cover, there are
enormous quantities and qualities of microorganisms and fungus, which
extend to the very ground where the house of the human animals is
built. Human life is surrounded by diverse forms of more-than-human
life. Only a moment of watching birds gives a definite impression they
are social creatures like humans too. They communicate with each other
and have social structures and dynamics, which they constantly maintain
and transform (Tobias ez a/. 2016). The sociality of trees is less obvious,
but according to Suzanne Simard (2021), trees also communicate with
each other in a prosocial and mutually beneficial manner. They, for
example, warn about dangers and share nutrients and relevant informa-
tion with each other. Hidden underground, another social organism of
a completely different kind, a fungus, also participates in the sociality
of trees by acting as a mediator that connects the roots of different trees
to a common network (Bonfante and Genre 2010). The relationship
between a tree and a fungus is a typical illustration of a mutualistic sym-
biosis in which the relationship is beneficial, and often essential for both
parties.

Humans reside and interact in a more-than-human world (Abram
1997), that is thoroughly social (Tsing 2013). Scholars have begun to
understand that human sociality and the sociality of the more-than-
human world are not “worlds apart” but aspects of the same reality
(Hastrup 2013; Sridhar and Guttar 2018). So far, the common charac-
teristics of interacting and perceiving the multispecies communities have
not been adequately described in educational terms. Life in general has
a social basis that needs to be accounted for in thinking about ways of
escaping the complex ecosocial crisis of today.

Ecocrisis is, in fact, a crisis of human culture (Plumwood 2002),
because ecological problems are fundamentally caused by modern
humans’ destructive interaction with the rest of nature. The same beliefs
and behavior that cause environmental damage are also causing multi-
ple social problems in postindustrial societies (Martusewicz et al. 2015;
Foster et al. 2022). The intertwined ecological and social problems can be
addressed in a framework we call the ecosocial approach (e.g. Keto et al.
2022). The interaction of humans and other life forms can be improved
by specifically understanding how the multispecies world is simulta-
neously ecological and social. Therefore, to solve the environmental
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problems of our time, we need to consider education that enables under-
standing, perceiving, and interacting with the more-than-human world.

In this article we ask what characterizes the ecosocial world of educa-
tion, that recognizes the intertwining of human and other realities, and
how this kind of multispecies approach can guide education towards an
ecosocially sustainable transformation. We combine biological sciences
(Margulis 1998; Uexkiill 2010) and phenomenological perspectives
(Abram 1996; Merleu-Ponty 2003) to describe the features of a multi-
species social community and its importance, particularly for education.
We approach this through three concepts: Lynn Margulis’ formulation
of holobiont, Maurice Merleau-Ponty’s flesh and Jacob von Uexkill’s
umuwelt. While all concepts have been discussed in educational context
(e.g. Hung 2008; Campbell 2019; Pulkki and Keto 2022), a concerted
effort to discuss the social ontology of (ecosocial) education through all
three concepts have not been done previously. By social ontology, we
mean the philosophical analysis of the nature and properties of social-
ity (e.g. Ikidheimo and Laitinen 2011). We consider how multispecies
sociality expands our educational thinking and pedagogical practices.
Our article therefore formulates the basic ideas of ecosocial educational
philosophy to better perceive, understand, and interact within the more-
than-human world.

2. “HOLOBIONT” - AN EXAMPLE OF SOCIAL COMMUNITY
IN A MULTISPECIES CONTEXT

Bringing the idea of social interaction to the natural sciences has proved
problematic, as, for example, sociobiology and evolutionary psychology
have illustrated (Wilson 2000). As Anna Tsing (2013) has stated, sociobi-
ology and evolutionary psychology are not so much interested in sociality
as in explaining it away from the picture. Our aspiration is the opposite:
asking what taking sociality to the more-than-human world could mean,
particularly in terms of education. We argue that bringing different
perceptual realities to the pedagogy could make pupils more sensitive
toward diversity, understand different manifestations of life, and create
aptitudes for preserving it. We claim and clarify later that there are pos-
sibilities of parallel perceptual realities between humans and other living
beings. Acknowledging this can reveal more possibilities to communicate
peacefully and participate respectfully in the life world of different spe-
cies.
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Sociality can be approached in a more-than-human world by think-
ing about the similarities and differences between the concepts of soczal
and ecological. They both have in common their emphasis on relations
instead of individuals. They both stress the significance of context: the
individual should not be scrutinized irrespective of its relations and
unique situations, which are part of the individual (Pulkki ez a/. 2021).
However, when considering the etymology of these two words, there are
interesting differences too.

The eco-prefix in “ecology” comes from the Greek term ozkos mean-
ing house or habitat. Ecology examines an organism and its habitat and
environment. The word “social” derives from the Latin words socizs and
socialis meaning friend or an ally. Differences in connotations are con-
siderable. Ecology studies the relations between organisms — also human
relations to other species — but it does so in a kind of disconnected
manner. Living creatures are studied in ecology in a remote, detached,
and objective manner (Bonnet 2021). Using the terminology of Merleau-
Ponty (2012), the object of interest in ecology is in the measurable and
physical object body of living creatures, not the lived experience of the
lived body. What we often call “nature”, other than human organisms,
must be objectified to be operationalized for scientific study. Humans
are subjects, and the other species are objects of study, which is often left
unproblematized.

Defining a social community is not simple. For example, objectively,
people in the same region can be defined as a social community. But if
the people in the area define themselves as a community, they should
experience some kind of social cohesion with the other people of the
area. Social community is, therefore, defined by the lived experience of
belonging to a community (e.g. Nivala and Ryyninen 2019). In order
to establish a sense of belonging, the community members need to have
something in common. The people in an area can become a social com-
munity if they have enough common activities. The experience of social
cohesion is often accompanied by an assumption of uniformity or com-
monality. These can be seen on different levels: in values, beliefs, person-
alities, goals, actions, circumstances, and so on. The commonality is also
consciously reinforced with cultural narratives of particular nations but
also in attempts to describe a narrative of a common humanity, which is
completely separate and radically different from other living beings (e.g.
Ruuska ez 2. 2020).

How does the idea of commonality or similarity fit into a more-
than-human world? In some sense, it seems more obvious that there is
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a commonality in the more-than-human world, too. Some animals,
especially mammals and birds, are rather close to humans, and the ethical
questions about them resemble those relevant to human beings (Aaltola
2018). This “closeness” can be at least partly explained by commonality
in evolutionary ancestry: e.g. humans and bonobos have 99% the same
DNA while the sap fly shares 60% of human DNA (Priifer ez 4. 2012).

From an embodied perspective, the “closest” organisms to humans
are the microbes living in and on the human body that constitute the
human microbiome. Pleading to genetic similarity between humans
and those microbes might not be too convincing at all. Some fungi in
the human body may be 23% similar with the human genome, but most
organisms in the human microbiome are genetically less than 10% similar
(Liu et al. 2017).

Nevertheless, those microbes are such an important part of humans
that it is appropriate to speak of humans and their microbiome as a holo-
biont, a unit or a body community consisting of human and microbial
cells (Margulis 1998). The holobiont human already emerges in the fetus
stage of individual development when one receives the first microbes
from its mother’s womb (Aagaard ez al. 2014). Interaction with microbes
has a central role in human development: the effects are seen in diverse
physiological, psychological, and behavioral processes throughout the
person’s lifetime (Hsiao ez al. 2013; Jones 2016; Allen ez al. 2017; Sarkar
et al. 2018). For example, an adult’s microbiome shows how much time
one has spent in diverse natural environments (Hanski ez 2/. 2011).

Still, the commonality of human and microbe DNA can open a
novel vista for understanding the relationship with the human and other
life forms. Not all the similarities in organism DNA can be explained by
common ancestry, but commonalities can be based on so-called horizon-
tal gene transfer (Crisp ez al. 2015). For example, the human genome can
change in an interdependent relationship with other life forms — typi-
cally with bacteria and other microbes.

From perceptual and experiential points of view, there are many
living beings that humans are not even aware of in their everyday lives,
so, how a human could experience commonality or social cohesion
based on similarity with them. One is, for example, not typically con-
scious of microbes even though they form a base for life and there are
more microbial cells in the human body than human cells (Savage 1977;
Sender 2016). Modern humans living in postindustrial societies are used
to thinking of these other life forms in the human body as alien intruders
that one needs to get rid of as quickly as possible. Of course, there are
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pathogens within microbes, but in most cases, microbial life is still vital
for humans, an important part of healthy human existence (Gilbert 2014;
Lorimer 2016).

To sum up our argument so far: human sociality includes many
life forms, and our relationship with the more-than-human world is
constructed in interrelations with many of them. Humans are not only
surrounded by and intertwined with other forms of life, but the human’s
relationship with other species is socially significant in similar ways the
human individual’s relationships with other people are significant. When
a human seems to be involved only with other humans, there are always
interactions between the more-than-human holobionts too. The failure
to solve the myriad ecocrisis of today derives from the ignorance of this
kind of multispecies interaction. It is crucial to understand that human
connection to the more-than-human world is constructed both within
ancestral and current multispecies interactions. Because the notion of
social community includes, necessarily, other living creatures, we now
turn to Maurice Merleau-Ponty’s later phenomenology to understand
how humans perceive, interact, and communicate with different living
creatures.

3. “FLESH” - BRIDGING THE ONTOLOGICAL ABYSS BETWEEN HUMANS
AND OTHER SPECIES

Like Merleau-Ponty, another and even more canonical phenomenologist
Martin Heidegger before him was also interested in relationships between
humans and other life forms. In some sense, Merleau-Ponty’s work may
be seen as a commenting and continuing Heidegger’s work. Heidegger’s
ontology did not seem to bring human life and other living beings closer
but instead arguably spread these further away from each other (Derrida
1991, 105; Agamben 2004, 39). There is not only qualitative otherness
between humans and animals but also an ontological abyss (Heidegger
1995, 383-385). Animals represent life that always lacks something com-
pared to humans (Elden 2006). To Heidegger, an animal “is poor in the
world” (Heidegger 1995, 284).

Merleau-Ponty’s late philosophy can be seen as a pursuit to overcome
the abyss between humans and animals. Probably there was not such an
abyss in the first place in Merlau-Ponty’s mind (Westling 2012). Even so,
questioning the anthropocentrism of Heidegger via Merleau-Ponty may
seem contradictory, because in his last remaining studies there are traces
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of human-centric ways of thinking. In Nature Lecture Notes, he suggests,
for example, that the kinship between human and animal bodies is “quite
illusory” (Merleau-Ponty 2003, 272).

The word “animal” taken literally is problematic. We can talk about
animals as one category, but doing so makes it difficult to say anything
universal. The group of animals seems too heterogeneous for generaliza-
tions. For example, a sap fly and a bonobo are very different creatures
and also different in relation to human beings. Using the phylogenetic
logic that is generally used to categorize living creatures, a bonobo or a
chimpanzee could be categorized as a “sibling” species to humans — and
we would all be in the same homo (or pan) family of organisms (Wildman
et al. 2003). The common ancestry or similarity of humans and other
animals, and life in general, is not illusory but a very concrete and exist-
ing reality. Humans are considered a part of the animal category, as e.g. a
pine is a part of plants, a chair is one kind of furniture, and Europe is a
continent.

Heidegger and Merleau-Ponty are related to a long line of Western
philosophers that defined humans in relation to “the animal” - and
things that separate humans from animals. “Animal” was not the oppo-
site of human for Merleau-Ponty, however, but something generally
other to a human. It is difficult to assess how much homage we should
give to Merleau-Ponty’s anthropocentric notions. His posthumously
published texts are at least partially edited by others. It seems his work
was interrupted by his passing, and there was not enough time to accom-
plish the enormous work of overcoming anthropocentrism (Westling
2012) — which might be too extensive a task for one person anyway. Per-
haps his goal remained in deconstructing the Cartesian dualism especially
in relation to human beings in terms of human mind versus human body
(Smith 2007, 171).

Merleau-Ponty has been influential in the development of many lines
of thought in social sciences and humanities (Spurling 2013). In this arti-
cle we use his philosophy as a heuristic means for understanding the social
ontology of ecosociality. Merleau-Ponty adopted the German concept of
ineinander from Edmund Husserl to describe the fundamentally social
nature of existence: we are always part of others, and they are part of us
(Merleau-Ponty 1968). “Ineinander” means within each other, and for
Merlau-Ponty “ineinander” means particularly the inherence of the self
and the world in the self (Merleau-Ponty 2003, 306; Pulkki ez 2/. 2015).
The animality and human being are given together within the whole of
Being. Human beings and animals are both “natural beings” that are

Relations - 12.2 - December 2024
https://www.ledonline.it/Relations/ - Online ISSN 2280-9643 - Print ISSN 2283-3196

85


https://www.ledonline.it/Relations/

Sami Keto - Jani Pulkki - Raisa Foster - Veli-Matti Virri

irreducibly intertwined (Merleau-Ponty 2003, 214-215, 220, 268, 273).
Husserl used the concept of ineinander to describe the human-to-human
social existence, but Merleau-Ponty extended the concept to envelop
humans and other living beings (Moran 2015).

Merleau-Ponty’s concept of flesh refers to the fundamental bodily
intertwining of humans and the world (Merleau-Ponty 1968; Virri
2018). It must be noted that this intertwining element of the flesh was
not groundbreaking in itself. For example, Eastern philosophies, world-
views, psychologies, and religions have had similar insights about inter-
relationality for several millennia. But there are two especially interesting
features in Merleau-Ponty’s ontology of the flesh: (1) the social nature of
the flesh, that is based on a pre-objective, pre-linguistic, and pre-reflec-
tive interaction, and (2) the flesh as a lateral element that unites different
living beings.

Pre-objective, pre-linguistic, and pre-reflective interaction is impor-
tant in human relations (Spurling 2013; Moran 2015), but in the human
relationship with other life forms it is absolutely essential. Humans can
teach for example to bonobos human concepts and even sign language,
and bonobo’s may learn to use them themselves. At the same time, it is
evident that these means can only reach the surface of the interaction
potential between humans and bonobos. Perhaps we can make an anal-
ogy to a human who tries to communicate their thoughts and feelings
using only emojis. Participating in the more-than-human world requires
one to use interaction that works, which fundamentally means the abil-
ity to perceive and communicate with one’s multisensory body (Keto
and Foster 2021). By paraphrasing Merleau-Ponty (1968), it could be
said that participating in the world requires a body that can touch and
be touched. This kind of pre-reflective interaction is not more primitive
or less valuable than reflective interaction in human interaction (Virri
2018).

This brings us to the lateral nature of flesh. Laterality here is best
understood as the opposite of hierarchical, as horizontal. Many aspira-
tions of seeking connection or union with the world have to do with
humans rising to some higher level — may this level be spiritual, higher
reason, nature as a higher entity, or even conquering space, for example
(Pulkki 2020). Adopting the idea of flesh does not promote higher pur-
suits but in contrast, turns one to perceive, witness, and recognize what zs
here and now (Foster 2016). Interestingly, there is a kind of metaphysical
quality of equality in the flesh, which can also be included in the idea
of spiritual understanding of the world (Pulkki 2020). According to
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Merleau-Ponty, the human and animal bodies are intertwined with the
same flesh of the world. Because of the common flesh of the world,
there is “strange kinship” and unity between human and animal worlds
(Merleau-Ponty 2003, 211-214, 268-273; also Toadvine 2010, 254-256).

The understanding of evolution during Merleau-Ponty’s time (and
also still in today’s public discussion) was hierarchical: human connec-
tion to other life forms is based on common ancestry, manifested mainly
in genetic material. Branches of biology, such as ecology, developmental
biology, and ethology, remained separate from evolutionary biology for a
long time, and only recently, there have been notable integration in these
(Gilbert e al. 2015). This has led scholars to scrutinize what kind of role
the lived life has in the place of an organism and its relations in a world
in an evolutionary framework. For example, the microbiome-human
connection is not based so much on a common ancestry in terms of evo-
lutionary history but on life and interaction in a common holobiont, the
mutually lived “body community”.

The concept of the flesh can also be understood as the ancient
cosmologies and the “elements” of water, air, earth, and fire. The ele-
ments are not meant literally as objective material substances (Pulkki ez
al. 2015). Flesh, water, air, earth, and fire are general things, a midway
between the spatio-temporal individuality and the idea, a sort of incar-
nate principle that brings a style of being wherever there is a fragment of
being (zbid.). The tlesh is, in this sense, the “element of Being” (Merleau-
Ponty 1968, 139), and the flesh of the embodied perceptual experience
and the flesh of the world are the one and same flesh (Pulkki ez 2/. 2015).

The common flesh of the world helps to address the phenomena
of life without resorting to the narratives of human exceptionality and
entitlement. The flesh is something common, and from it, our different
bodies emerge: it is, therefore, “unity in difference” (Virri 2018, 61). It is
a concept that aims to capture the idea of commonality, similarity, and
unity without letting different life forms fall to sameness. After all, there
must be differences and diversity for life to exist. Therefore, we now turn
to examine difference and diversity through the concept of umuwelt.

4, “UMWELT” - INTERACTING IN DIFFERENT PERCEPTUAL REALITIES
Umauwelt is an idea and theory launched by biologist Jakob von Uexkill in

the early 20th Century, who aimed to describe how different animals live
in different realities according to which they can perceive and sense the
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world (Uexkill 2010). We use the term “perceptual reality” to describe
umuwelt, while understanding this does not adequately capture all the
aspects of this concept. It is relevant for ecosocial understanding of edu-
cation to note that Uexkiill recognized the subjectivity of other animals
besides humans. He stated that biology can understand organisms only
by treating them as subjects that inhabit and experience their worlds
(¢bid., 41).

Those worlds of experience, perceptual realities, carry with them
meanings that cannot be captured from other perceptual realities.
Human perceptual reality holds particular meanings, which the other
animal does not possess, and the other animal might have certain mean-
ings that humans do not even come to think of or to understand them
as meaningful. Perceptual realities, according to Uexkill (2010), are
relatively unchanged and closed environments (also Tennessen 2009).
Therefore, for example Heidegger (1995) saw that perceptual realities are
kind of prisons to (other) animals. A known example by Uexkiill is the
perceptual reality of a castor bean tick which he describes as poor (this
might have been the source of Heidegger’s term “poor in the world”)
(Uexkill 2010, 51).

Merleau-Ponty (1968; 2003) seemed to move away from the hierar-
chical implications of the umwelt theory (also Westling 2012). Accord-
ing to him, different perceptual realities are not in hierarchical relation
to each other but enfold within each other (Merleau-Ponty 2003). There
are no border areas between humans and the world (including other spe-
cies) but a kind of contact point in between them (Merleau-Ponty 1968,
271). Perceptual realities are not confined, enclosed, or unchangeable
environments. Therefore, by enfolding perceptual realities also enable
better communication and interaction with different perceptual realities.
Furthermore, enfolding perceptual realities also has significant potential
in environmental education and moral education as it is a prerequisite to
understanding different life forms and seeing what they need for flour-
ishing (Pulkki ez al. 2015).

Umauwelt, especially Merleau-Ponty’s understanding of it, also seems
consistent with the idea of the ecological niche (Peterson e al. 2018).
Niche Construction Theory (NCT) has become an important part of
evolutionary biology in recent years (Laland ez al. 1999). According to
NCT, organisms are not just passively adapting to their environments,
but actively seck to change it. They built ecological niches and the
changed environment can be inherited by the offspring of the organism
and, thus, affect the lives of many in significant ways. Organisms, also
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non-humans, are not at the mercy of their environments passively, but
active creators and builders of new environments.

Lately, in evolutionary sciences, the hierarchical tree of life has been
replaced with a more lateral web of life: all the world’s species are inter-
twined with each other in a complex web of interaction (Hilario and
Gogarten 1993; Guimaries ez al. 2017). Simplistic dualisms, based on the
higher and lower positions, often seem outdated and even misleading. It
might be tempting to state that a bee is “poor in the world”, or that its life
does not have a meaning, because its life is different from a human’s. But
how much can a human presume to know about the life of a bee, as they
have different perceptual realities and meanings? An educated human
may know that bees communicate through a kind of “dance”. One has
perhaps learned that through dance the bees can convey information to
the other members of their bee society: how long and which way is the
nearest meadow, drink source, or potential nesting area. But has the edu-
cated human really perceived 4// the meanings incorporated in the bee
dance — or in the whole spectrum of bee communication?

An observer, who treats the more-than-human world in a respect-
ful and curious manner, probably understands that all of its meanings
are not reduced to the human perceptual realities. The life of a bee can
be seen as poor if the richness is defined by the standards of human life.
On the other hand, if bees would disappear, and the world would be
“poor of the bees”, this would make human life much poorer too. This
is evident when we think of bee’s role as pollinators of human consumed
plants. Human beings are also poorer in more general terms if bees are
lost, as the extinction of any species makes the web of life, or the flesh
of the world, poorer. In a similar vein, we can see how the disappearance
of bees or any other species or population makes the world poorer when
considered through the umwelt theory: the diminishing web of life rids
the world of beings with unique perceptual realities and meanings.

5. DISCUSSION AND CONCLUSION

Looking out from the window makes us realize we are surrounded
by other life forms, yet the window stays in between us. The inside of
a window and a house wall contains life only sparsely. The most appar-
ent life form is a dog lying on the couch, and a more focused perception
reveals for example silverfishes and sap flies. Many other organisms also
dwell in the house structures away from human perception.
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The science of ecology provides a similar framing to life: like seeing
it through a window (Bonnett 2021, 24). We claim with Bonnett (2007,
717) that instead of objectifying, instrumentalizing, and controlling
attitude toward nature, “a more intimate, intuitive, non-logical style of
encounter with the world” and its living creatures is needed. In educa-
tion, this means emphasizing the phenomenology of nature, not only in
terms of causal or probabilistic law-governed biophysical interdependen-
cies, but being attuned, for example, to trees and birds in a living pres-
ence, and participating and creatively interplaying with the more-than-
human world (Bonnett 2021, 21-25; also Foster e al. 2022). Further-
more, this means conveying an idea of life with experiences of friendship
and comradery as a constructive element of intimacy and warmth in our
multispecies relationships. Enabling warmth and intimacy in multispe-
cies relationships may help humans to tolerate the coexistence with such
organisms that are traditionally not seen as the most desirable, such as sap
flies and silverfish.

In this article, through the notions of holobiont, flesh, and umwelt,
we have outlined a social ontology of (ecosocial) education. First, we
pledged the need to understand human sociality in a multispecies con-
text. Second, we argued that the ontological intertwining of human life
and other living beings in one common flesh must be the starting point
of (ecosocial) education. Third, we discussed how social interaction in a
multispecies society needs to be based on the understanding of different
perceptual realities.

Education needs to affirm the sense of belonging to the more-than-
human community and build an idea of society, which does not exclude
living beings on an arbitrary basis. In other words, we need to think of
education and the context of education in an ecosocial way, recogniz-
ing the ways in which we are related to the multispecies world. In this
more-than-human ecosocial community, the sense of belonging can be
strengthened by pleading to the possibility of perceptually enhanced
interaction. Before interaction, we need to understand different per-
ceptual realities of other living creatures to gain insights about the
ecosocial world of education. This way, social ontology is not restricted
to the human domain, but the idea of different perceptual realities may
improve our understanding of what social community in a multispecies
context means.

Relations - 12.2 - December 2024
https://www.ledonline.it/Relations/ - Online ISSN 2280-9643 - Print ISSN 2283-3196

920


https://www.ledonline.it/Relations/

The Ecosocial World of Education: Perception and Interaction in Multispecies Society

REFERENCES

Aagaard, Kjersti, Jun Ma, Kathleen M. Antony, Radhika Ganu, Joseph Petrosino, and
James Versalovic. 2014. “The Placenta Harbors a Unique Microbiome”. Sci-
ence Translational Medicine 6 (237): 237ra65.

Aaltola, Elisa. 2018. Varieties of Empathy: Moral Psychology and Animal Ethics.
Lanham (MD): Rowman & Littlefield.

Abram, David. 2012. The Spell of the Sensuous: Perception and Language in a More-
Than-Human World. New York: Vintage Books (Random House).

Agamben, Giorgio. 2004. The Open: Man and Animal. Stanford (CA) : Stanford
University Press.

Allen, Andrew P., Timothy G. Dinan, Gerard Clarke, and John F. Cryan. 2017. “A
Psychology of the Human Brain-Gut-Microbiome Axis”. Soczal and Person-
ality Psychology Compass 11 (4): 12309.

Baptista, Jodo Afonso. 2018. “Eco (Il)Logical Knowledge: On Different Ways of
Relating with the Known”. Environmental Humanities 10 (2): 397-420.

Bonfante, Paola, and Andrea Genre. 2010. “Mechanisms Underlying Beneficial
Plant-Fungus Interactions in Mycorrhizal Symbiosis”. Nature Communica-
tions 1 (1): 1-11.

Bonnett, Michael. 2007. “Environmental Education and the Issue of Nature”. Cur-
riculum Studies 39 (6): 707-721.

Bonnett, Michael. 2021. Environmental Consciousness, Nature, and the Philosophy of
Education. Ecologizing Education. London: Routledge.

Brook, Isis. 2005. “Can Merleau-Ponty’s Notion of ‘Flesh’ Inform or Even Transform
Environmental Thinking?”. Environmental Values 14 (3): 353-362.

Campbell, Cary. 2019. “Educating Semiosis: Foundational Concepts for an Ecologi-
cal Edusemiotic”. Studies in Philosophy and Education 38: 291-317.

Crisp, Alastair, Chiara Boschetti, Malcolm Perry, Alan Tunnacliffe, and Gos Micklem.
2015. “Expression of Multiple Horizontally Acquired Genes Is a Hallmark of
Both Vertebrate and Invertebrate Genomes”. Genome Biology 16 (1): 1-13.

Derrida, Jacques. 1991. “Eating Well, or the Calculation of the Subject: An Interview
with Jacques Derrida”. In Who Comes after the Subject?, edited by Eduardo
Cadava, Peter Connor, and Jean-Luc Nancy. London: Routledge.

Elden, Stuart. 2006. “Heidegger’s Animals”. Continental Philosophy Review 39 (3):
273-291.

Foster, Raisa. 2016. “Hiljainen kosketus-kohti ekofilosofista kasvatusta”. In Tazide-
kasvatus ympdristobuolen aikakandella-avauksia, suuntia, mabdollisuuksia,
edited by Anniina Suominen, 165-175. Helsinki: Aalto ARTS Books.

Foster, Raisa, Mnemo Zin, Sami Keto, and Jani Pulkki. 2022. “Recognizing Ecoso-
cialization in Childhood Memories”. Educational Studies 58 (4): 560-574.
https://doi.org/lO.lOS0/00131946.2022.2051031

Relations - 12.2 - December 2024
https://www.ledonline.it/Relations/ - Online ISSN 2280-9643 - Print ISSN 2283-3196

91


https://www.zotero.org/google-docs/?gGM2Jq
https://www.zotero.org/google-docs/?gGM2Jq
https://www.zotero.org/google-docs/?gGM2Jq
https://doi.org/10.1080/00131946.2022.2051031
https://www.ledonline.it/Relations/

Sami Keto - Jani Pulkki - Raisa Foster - Veli-Matti Virri

Gilbert, Scott F. 2014. “A Holobiont Birth Narrative: The Epigenetic Transmission
of the Human Microbiome”. Frontiers in Genetics S: 282.

Gilbert, Scott F., Thomas C.G. Bosch, and Cristina Ledén-Rettig. 2015. “Eco-Evo-
Devo: Developmental Symbiosis and Developmental Plasticity as Evolution-
ary Agents”. Nature Reviews Genetics 16 (10): 611-622.

Gongalves, A. Pedro, and N. Louise Glass. 2020. “Fungal Social Barriers: To Fuse, or
Not to Fuse, That Is the Question”. Commaunicative & Integrative Biology 13
(1): 39-42.

Guimaries, Paulo R., Mathias M. Pires, Pedro Jordano, Jordi Bascompte, and John
N. Thompson. 2017. “Indirect Effects Drive Coevolution in Mutualistic
Networks”. Nature 550 (7677): 511-514.
https://doi.org/10.1038/nature24273

Hanski, Ilkka, Leena von Hertzen, Nanna Fyhrquist, Kaisa Koskinen, Kaisa Torppa,
Tiina Laatikainen, Piia Karisola, ¢t /. 2012. “Environmental Biodiver-
sity, Human Microbiota, and Allergy Are Interrelated”. Proceedings of the
National Academy of Sciences 109 (21): 8334-8339.

Hastrup, Kirsten Blinkenberg. 2013. “Nature: Anthropology on the Edge”. In
Anthropology and Nature, edited by K. Hastup, 1-26. London: Routledge.

Heidegger, Martin. 1995. The Fundamental Concepts of Metaphysics: World, Fini-
tude, Solitude. Bloomington - Indianapolis: Indiana University Press.

Hilario, Elena, and Johann Peter Gogarten. 1993. “Horizontal Transfer of ATPase
Genes: The Tree of Life Becomes a Net of Life”. Biosystems 31 (2-3): 111-119.

Hsiao, Elaine Y., Sara W. McBride, Sophia Hsien, Gil Sharon, Embriette R. Hyde,
Tyler McCue, Julian A. Codelli, ez al. 2013. “The Microbiota Modulates Gut
Physiology and Behavioral Abnormalities Associated with Autism”. Ce// 155
(7): 1451-1463.

Hung, Ruyu. 2008. “Educating for and through Nature: A Merleau-Pontian Ap-
proach”. Studies in Philosophy and Education 27 (5): 355-367.

Ikiheimo, Heikki, and Arto Laitinen. 2011. “Recognition and Social Ontology: An
Introduction”. In Recognition and Social Ontology, edited by Heikki Iki-
heimo and Arto Laitinen, 1-21. Leiden - Boston: Brill.

Jones, Rheinallt M. 2016. “Focus: Microbiome: The Influence of the Gut Micro-
biota on Host Physiology. In Pursuit of Mechanisms”. Yale Journal of Biology
and Medicine 89 (3): 285.

Keto, Sami, and Raisa Foster. 2021. “Ecosocialization: An Ecological Turn in the Pro-
cess of Socialization”. International Studies in Sociology of Education 30 (1-2):
34-52.
https://doi.org/l().1080/09620214.2020.1854826

Keto, Sami, Raisa Foster, Jani Pulkki, Arto O. Salonen, and Veli-Matti Virri. 2022.
“Ekososiaalinen kasvatus: Viisi teesid ratkaisuechdotuksena antroposeenin ajan
haasteeseen”. Kasvatus & Arka 16 (3): 49-69.
https://doi.org/10.33350/ka.111741

Relations - 12.2 - December 2024
https://www.ledonline.it/Relations/ - Online ISSN 2280-9643 - Print ISSN 2283-3196

92


https://doi.org/10.1038/nature24273
https://doi.org/10.1080/09620214.2020.1854826
https://doi.org/10.33350/ka.111741
https://www.ledonline.it/Relations/

The Ecosocial World of Education: Perception and Interaction in Multispecies Society

Laland, Kevin N, F. John Odling-Smee, and Marcus W. Feldman. 1999. “Evolution-
ary Consequences of Niche Construction and Their Implications for Ecol-
ogy”. Proceedings of the National Academy of Sciences 96 (18): 10242-10247.

Lestel, Dominique, Jeffrey Bussolini, and Matthew Chrulew. 2014. “The Phenom-
enology of Animal Life”. Environmental Humanities 5 (1): 125-148.
Liu, Wei, Li Li, Hua Ye, Haiwei Chen, Weibiao Shen, Yuexian Zhong, Tian Tian, and

Huagqin He. 2017. “From Saccharomyces Cerevisiac to Human: The Impor-
tant Gene Co-Expression Modules”. Biomedical Reports 7 (2): 153-158.

Lorimer, Jamie. 2016. “Gut Buddies: Multispecies Studies and the Microbiome”.
Environmental Humanities 8 (1): 57-76.

Margulis, Lynn. 1998. Symbiotic Planet: A New Look at Evolution. New York: Basic
Books.

Martusewicz, Rebecca A., Jeft Edmundson, and John Lupinacci. 2014. Ecojustice
Education: Toward Diverse, Democratic, and Sustainable Communities. New
York: Routledge.

Merleau-Ponty, Maurice. 1968. The Visible and the Invisible, edited by Claude Lefort.
Evanston (IL): Northwestern University Press.

Merleau-Ponty, Maurice. 2003. Nature: Course Notes from the College de France,
edited by Dominique Séglard. Evanston (IL): Northwestern University Press.

Merleau-Ponty, Maurice. 2012. Phenomenology of Perception. New York: Routledge.

Moran, Dermot. 2015. “Ineinandersein and I’Interlacs: The Constitution of the
Social World or “We-World’ (Wir-Welt) in Edmund Husserl and Maurice
Merleau-Ponty”. In Phenomenology of Sociality, edited by Thomas Szanto and
Dermot Moran, 107-126. London: Routledge.

Nivala, Elina, and Sanna Ryyninen. 2019. Sosiaalipedagogiikka. Kobti inbimillisem-
péd ybteiskuntaa. Tallinn (Estonia): Gaudeamus.

Peterson, Jeffrey V., Ann Marie Thornburg, Marc Kissel, Christopher Ball, and
Agustin Fuentes. 2018. “Semiotic Mechanisms Underlying Niche Construc-
tion”. Biosemiotics 11: 181-198.

Plumwood, Val. 2002. Feminism and the Mastery of Nature. London: Routledge.

Prisfer, Kay, Kasper Munch, Ines Hellmann, Keiko Akagi, Jason R. Miller, Brian
Walenz, Sergey Koren, et al. 2012. “The Bonobo Genome Compared with
the Chimpanzee and Human Genomes”. Nature 486 (7404): 527-531.

Pulkki, Jani. 2020. “Varsinainen mini ja henkisyys ekososiaalisen kasvatusfilosofian
aspekteina”. Kasvatus 51 (3).
https://urn.fi/URN:NBN:fi:tuni-202012038466

Pulkki, Jani, Bo Dahlin, and Veli-Matti Virri. 2017. “Environmental Education as
a Lived-Body Practice? A Contemplative Pedagogy Perspective”. Journal of
Philosophy of Education 51 (1): 214-229.
https://doi.org/10.1111/1467-9752.12209

Relations - 12.2 - December 2024
https://www.ledonline.it/Relations/ - Online ISSN 2280-9643 - Print ISSN 2283-3196

93


https://urn.fi/URN:NBN:fi:tuni-202012038466
https://doi.org/10.1111/1467-9752.12209
https://www.ledonline.it/Relations/

Sami Keto - Jani Pulkki - Raisa Foster - Veli-Matti Virri

Pulkki, Jani, and Sami Keto. 2022. “Ecosocial Autonomy as an Educational Ideal”.
Relations. Beyond Anthropocentrism 10 (2): 75-90.
https://doi.org/10.7358/rela-2022-02-puke

Pulkki, Jani, Antti Saari, and Bo Dahlin. 2015. “Contemplative Pedagogy and Bodily
Ethics”. Other Education 4 (1): 33-51.
https://research.fi/en/results/publication/0007143815

Pulkki, Jani, Jan Varpanen, and John Mullen. 2021. “Ecosocial Philosophy of Educa-
tion: Ecologizing the Opinionated Self”. Studies in Philosophy and Education
40 (4): 347-364.
https://doi.org/lo.1007/511217—020-09748-3

Ruuska, Toni, Pasi Heikkurinen, and Kristoffer Wilén. 2020. “Domination, Power,
Supremacy: Confronting Anthropolitics with Ecological Realism”. Sustain-
ability 12.(7): 2617.

Sarkar, Amar, Siobhdn Harty, Soili M. Lehto, Andrew H. Moeller, Timothy G.
Dinan, Robin .M. Dunbar, John F. Cryan, and Philip W.J. Burnet. 2018.
“The Microbiome in Psychology and Cognitive Neuroscience”. Trends in
Cognitive Sciences 22 (7): 611-636.

Savage, D.C. 1977. “Microbial Ecology of the Gastrointestinal Tract”. Annual Review
of Microbiology 31: 107-133.

Sender, Ron, Shai Fuchs, and Ron Milo. 2016. “Revised Estimates for the Number
of Human and Bacteria Cells in the Body”. PLOS Biology 14 (8).

Simard, Suzanne. 2021. Finding the Mother Tree: Uncovering the Wisdom and Intel-
ligence of the Forest. New York: Penguin.

Spurling, Laurie. 2013. Phenomenology and the Social World: The Philosophy of
Merlean-Ponty and Its Relation to the Social Sciences. London - New York:
Routledge.

Sridhar, Hari, and Vishwesha Guttal. 2018. “Friendship across Species Borders: Fac-
tors That Facilitate and Constrain Heterospecific Sociality”. Philosophical
Transactions of the Royal Society B. Biological Sciences 373 (1746).

Toadvine, Ted. 2009. Merlean-Ponty’s Philosophy of Nature. Evanstone (IL): North-
western University Press.

Toadvine, Ted. 2010. “Life beyond Biologism”. Research in Phenomenology 40: 243-
266.

Tobias, Joseph A., Catherine Sheard, Nathalie Seddon, Andrew Meade, Alison J.
Cotton, and Shinichi Nakagawa. 2016. “Territoriality, Social Bonds, and the
Evolution of Communal Signaling in Birds”. Frontiers in Ecology and Evolu-
tion 4: 74.

Tonnessen, Morten. 2009. “Umwelt Transitions: Uexkiill and Environmental Change”.
Biosemiotics 2 (1): 47-64.

Tsing, Anna. 2013. “More-than-Human Sociality: A Call for Critical Description”.
In Anthropology and Nature, edited by Kirsten Hastup, 37-52. New York:
Routledge.

Relations - 12.2 - December 2024
https://www.ledonline.it/Relations/ - Online ISSN 2280-9643 - Print ISSN 2283-3196

94


https://doi.org/10.7358/rela-2022-02-puke
https://research.fi/en/results/publication/0007143815
https://doi.org/10.1007/s11217-020-09748-3
https://www.ledonline.it/Relations/

The Ecosocial World of Education: Perception and Interaction in Multispecies Society

Virri, Veli-Matti. 2018. Kasvatus ekokriisin aikakaudella. Tampere (Finland): Vasta-
paino.

von Uexkiill, Jakob. 2010. 4 Foray into the World of Animals and Humans with a
Theory of Meaning. Minneapolis - London: University of Minnesota Press.

Westling, Louise. 2012. “Heidegger, Merleau-Ponty and the Question of Biological
Continuism”. New Formations 76: 38-52.

Wildman, Derek E., Monica Uddin, Guozhen Liu, Lawrence I. Grossman, and
Morris Goodman. 2003. “Implications of Natural Selection in Shaping
99.4% Nonsynonymous DNA Identity between Humans and Chimpanzees:
Enlarging Genus Homo”. Proceedings of the National Academy of Sciences
100 (12): 7181-7188.
https://doi.org/10.1073/pnas.1232172100

Wilson, Edward O. 2000. Sociobiology: The New Synthesis. Cambridge (MA): Harvard
University Press.

Copyright (©) 2024 Sami Keto, Jani Pulkki, Raisa Foster, Veli-Matti Virri
Editorial format and graphical layout: copyright (©) LED Edizioni Universitarie

@ @@@ This work is licensed under a Creative Commons

EEES Attribution-NonCommercial-NoDerivatives — 4.0 International License

How to cite this paper: Keto, Sami, Jani Pulkki, Raisa Foster, and Veli-Matti Virri. 2024.
“The Ecosocial World of Education: Perception and Interaction in Multispecies Society”.
Relations. Beyond Anthropocentrism 12 (2): 79-95. https://doi.org/10.7358/rela-2024-02-
keto

Relations - 12.2 - December 2024
https://www.ledonline.it/Relations/ - Online ISSN 2280-9643 - Print ISSN 2283-3196

95


https://doi.org/10.1073/pnas.1232172100
https://doi.org/10.7358/rela-2024-02-keto
https://doi.org/10.7358/rela-2024-02-keto
https://www.ledonline.it/Relations/

	Relations_12-2-2024_00b_Sommario.pdf
	New Research and Teaching Perspectives on Environmental Ethics
	Francesco Allegri 1 - Matteo Andreozzi 2
Roberto Bordoli 3

	Studies
and Research Contributions
	Part One
	Which Entities Deserve Moral Consideration?
	The Edge of the Moral Circle
	Jeff Sebo
	Advancing towards Cenozoic Community Ethics
	A Holistic Framework for Surpassing Anthropocentrism


	Andrea Natan Feltrin

	Part Two
	Environmental Education:
Teaching and Pedagogical Models
	Across and beyond the Coloniality
of Nature
	Barbara Muraca
	The Ecosocial World of Education
	Perception and Interaction in Multispecies Society


	Sami Keto 1 - Jani Pulkki 2 - Raisa Foster 3 - Veli-Matti Värri 1
	Dismantling Human Supremacy
	Ecopedagogy and Self-Rewilding as Pathways
to Embodied Ethics


	Shoshana McIntosh - Andrea Natan Feltrin

	Comments, Debates, Reports
and Interviews
	Application of an Instrument
for the Diagnosis of Knowledge
and Awareness of Climate Change
	A Case Study with Adolescents in Spain

	Laia Palos Rey - Miriam Diez Bosch
	Which Animals Are Sentient Beings? 

	Francesco Allegri
	AUTHOR GUIDELINES






