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Anthropomorphism as a Contributor to the Success of Human
(Homo sapiens) Tool Use

Michael Haslam
Birsay, Orkney, United Kingdom

Humans anthropomorphize: as a result of our evolved ultrasociality, we see the world through person-
colored glasses. In this review, I suggest that an interesting proportion of the extraordinary tool-using
abilities shown by humans results from our mistakenly anthropomorphizing and forming social relation-
ships with objects and devices. I introduce the term machination to describe this error, sketch an outline
of the evidence for it, tie it to intrinsic reward for social interaction, and use it to help explain overimita-
tion—itself posited as underpinning human technological complexity—by human children and adults. I
also suggest pathways for testing the concept’s presence and limits, with an explicit focus on context-
specific individual and temporal variation. I posit cognitive pressure from time constraints or opaque
mechanisms as a cause for machination, with rapid, subconscious attribution of goals or desires to tools
reducing cognitive overload. Machination holds promise for understanding how we create and use com-
binatorial technology, for clarifying differences with nonhuman animal tool use, and for examining the

human fascination with objects.

Keywords: technology, sociality, cognition, overimitation, animal tool use

Humans are self-regarding creatures, leading to two related con-
cepts: anthropocentrism and anthropomorphism. The former pla-
ces humans at the center of the universe and regards humanity as
the yardstick by which that universe is measured (Ramsay & Tei-
chroeb, 2019). The latter sees the world through person-colored
glasses, transferring human characteristics onto nonhuman living,
inanimate, or invented entities (Epley et al., 2007).

Both anthropocentrism and anthropomorphism, although wide-
spread in human thinking, have been regarded as pitfalls to be
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avoided in objective science (see Barrett, 2011; Briuer et al.,
2020; de Waal, 1999; Wynne, 2004 for discussion). They can
jointly bias the way we interpret things that may have little in com-
mon with an upright, large-brained, symbol-using, land-dwelling
mammal. However, anthropomorphism can potentially be put to
use: as a source of metaphorical explanations for evolutionary
adaptations, for example, or for entertainment, or to improve
human—device compatibility, or to assist conservation and protec-
tion of other species (Root-Bernstein et al., 2013; Manfredo et al.,
2020).

Here, I suggest a further option, which is that a mistaken anthro-
pomorphic view of objects and tools—which I refer to as machi-
nation—can help us understand humanity’s affinity for building
and using complex technology. In essence, machination is a pro-
cess in which people temporarily and automatically treat nonliving
objects as social partners while interacting with them, resulting in
reduced cognitive effort and increased comfort around structurally
or causally opaque tools. Machination increases the amount of
time that people engage with technologies, and their willingness to
do so, via intrinsic biological reward.

Anthropomorphic Resonance

Human lives are structured around other humans, a cooperative
bent that has been termed ultrasociality (Henrich & Muthukrishna,
2021). This social drive affects our development, our decisions, and
our perception (Tomasello, 2020). Anthropomorphism emerges
from this perception, when the way that we think about and interact
with each other is transferred uncritically to parts of the nonhuman
environment. The result may be human-like gods, personified natu-
ral forces, attribution of human motivations to other animals, and
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seeing human-like mindedness in objects, images, or machines
(Hortensius & Cross, 2018).

Just as with social understanding, anthropomorphism depends
on context, and the same target may be viewed as minded at one
point in time, and not others. This context-dependence also under-
lies the imaginative perception of objects or phenomena, for exam-
ple, one person may see faces in a natural rock wall while another
person does not, or the same person may switch between seeing
faces and seeing only rocks. As pointed out by Airenti (2018), the
way that early painters incorporated existing bumps and curves of
cave walls into their depictions of animals suggests that such per-
ceptive illusions have an ancient heritage.

Anthropomorphism takes this perceptive fluidity a step further,
by considering nonhuman things to have human-like intent and
reasoning. Critically, the anthropomorphized object does not need
to resemble a human to gain these abilities; amorphous or even in-
visible entities such as a thunderstorm or viral pandemic may be
attributed favorable or malicious motives. What matters is that we
are personally engaged and interacting with an entity, such that a
key is merely a lump of metal until it refuses to turn in the lock,
whereupon it becomes a stubborn, minded foe. Our attention and
attempted cooperation with the object temporarily ramps up our
anthropomorphic perception (Airenti, 2018)—if the key turns
smoothly we may not think of it as minded at all.

Along with its ubiquity, Epley and colleagues identified three
psychological factors that contribute to anthropomorphic thinking:
(a) the accessibility and applicability of anthropocentric knowl-
edge, (b) the motivation to explain and understand the behavior of
other agents, and (c) the desire for social contact and affiliation
(Epley et al., 2007). The latter two of these are the most relevant
to this review, which posits a cognitive advantage when people
deal with material objects via implicit anthropomorphism. The
advantage comes from using our impressive social cognition as a
substitute—or cognitive offload—for understanding the workings
of opaque or complex tools.

For example, as part of research into whether “teleological
promiscuity”’—assigning goals to nonminded objects—persists
beyond childhood, university students in the United States were
given variable amounts of time to agree on whether a statement
was true (Kelemen & Rosset, 2009). The statements included both
correct and incorrect assignment of wants or goals, such as “trees
produce oxygen so animals can breathe.” The less time people had
to view the statements, the more they endorsed unwarranted goals,
essentially taking an anthropomorphic standpoint. Later work
showed that even professional adult physical scientists signifi-
cantly increased their acceptance of incorrect anthropomorphic
explanations under time pressure (Kelemen et al., 2013), while
deliberately adding cognitive load via memory tasks likewise
pushes people toward a more anthropomorphic interpretation of
witnessed events (Spatola & Chaminade, 2022). The temporary
and induced nature of this mistaken response forms part of the
foundation of machination.

<«

The Intentional Stance

Human-made items can be viewed from what Dennett (2009)
terms the design stance. This mindset assumes that an artificial
object was made for a reason, and that knowing or guessing the
reason helps us understand what it will do and how to interact

with it. However, the anthropomorphic intentional stance—
described by Dennett as a subspecies of the design stance—allows
even more rapid inference about what an entity may do. This
stance harnesses our ultrasociality to attribute beliefs or desires to
things other than ourselves, as a way of better or more easily pre-
dicting their behavior. A similar concept is captured by Csibra and
Gergely (2007) in their discussion of teleological reasoning and
action-to-goal inference, whereby an artifact’s function is equated
with its goal, “frozen” in the physical form of the tool itself.

At first glance, it may appear that the intentional stance and my
proposed machination concept are one and the same, but there are
a few crucial differences. Creatures and artifacts toward which the
intentional stance may be directed are assumed to have both
desires (wants) and beliefs (opinions about the world). This stance
helps us make sense of the actions of even supposedly minimally
cognitive living forms, such as bacteria or plants, as well as com-
puterized systems such as chess-playing machines. However,
machination does not attribute beliefs to objects or tools, only
desires or goals, and even then only temporarily. It is not deliber-
ate, and not about trying to understand or abstractly predict the
behavior of the object in front of us. Rather, it involves forming a
practical, short-term social partnership with that object to achieve
both of our goals. One potential way to spot the difference
between the two ideas—the intentional stance and machination—
would be to track attempted communication with the object during
use, signaling that the interaction involves expected cooperation
from both (self and tool) participants.

The intentional stance presents a coherent approach to searching
for and recognizing intentional behavior and its underlying moti-
vations in the real world. It is substrate independent, and unlike
for machination, the intentional stance does not rely on the misat-
tribution of mental qualities as part of its core definition. If an
object or artifact can be more adequately described using func-
tional language without attributing internally held goals, as in a
simple alarm clock, then the design stance is more appropriate
(Dennett, 2009). If there is no assumed function, then using the
laws of physics such as gravity—the physical stance—is even
more apt for interpreting and predicting an object’s movements.

My interest here is in the error that results when things that
should be considered from the design stance are viewed instead as
having goals—imputing Ryle’s (1949) mental “ghostly shadow
world” to artifacts. It is a basic error, and one that happens rapidly
and repeatedly in our interactions with novel entities. When we en-
counter something or someone to which we assign cognitive traits,
their intentionality (or goals) and desires (wants) are the quickest
and most commonly inferred attributes (Malle & Holbrook, 2012).
Only with more time are inferences made about beliefs—moving
into the realm of the intentional stance—and finally possible per-
sonality traits. From a theory of mind perspective, assigning inten-
tions and desires involves first-order attribution, in which we act
as though an entity is goal-driven, but do not assume that it has
any ability to make the same inference about us. This is the world
in which machination operates.

Deus Ex Machina

Homo sapiens groups show an extreme dependence on artifacts
for their survival, and if we accept anthropomorphism as a real,
albeit variable, part of human cognition, then it is natural to
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explore how these two fundamental traits intersect. As part of that
exploration, I chose the term machination both for its allusion to
machines, and for its common usage to mean a hidden plot or
scheme. It is a process directly derived from interactions between
user and tool, and at its core lies the temporary misattribution of
hidden desires or intent to tools or devices. For concision, I would
exclude the anthropomorphic treatment of nonhuman animals—
which may or may not actually have beliefs and desires—but
include artificial, moving entities (e.g., vehicles) along with simple
inanimate objects. Machination may be ancient: Lombard and
Girdenfors (2021) suggest that users of the Levallois stone-
knapping technique tens to hundreds of thousands of years ago
“understood how a [stone] core would ‘behave’ in the future.”

How does machination manifest? To start with, it is not a stage
of development or restricted to children (unlike Piaget’s, 1929 ani-
mism, for instance). Children readily see agency in the natural
world and in human-made things, but adults also often turn to
anthropomorphic characterizations of why things happen in nature
(Kelemen et al., 2013). They do so especially under time con-
straints, highlighting both machination’s temporal contingency
and the fact that it plays an automatic (or subconscious or System
1) role in cognition. And although machination can happen for
anything from a rock to a robot, it is particularly important when
objects, tools, or devices are causally opaque. Multicomponent
tools, from bows and arrows to smartphones, may include attach-
ments, enclosed or moving parts that defy quick recourse to simple
physical causation. An object with an ambiguous function or oper-
ation can be cognitively more easily dealt with as a social agent
(Waytz, Morewedge, et al., 2010), via our evolved capacity for
interpreting the ambiguous motives and triggers of our social
companions.

Human sociality includes morality, and one strand of evidence
for machination therefore would be the treatment of nonliving arti-
facts as moral agents. Kominsky and Phillips (2019) found that
this is the case, with malfunctioning artifacts considered not only
to be breaking the causal norm expected of them (their proper
function) but also often judged as violating a moral norm—they
were misbehaving. This addition of moral judgment to the design
stance suggests that working with tools can involve both making
them work correctly in a physical sense, and making them do what
is correct in a socially conforming sense.

What might trigger machination? Humans are intrinsically
rewarded by social interaction (Eisenberger & Cole, 2012; Tamir
& Mitchell, 2012). We do not need to achieve a specific outcome
by manipulating our family and friends to get those rewards.
Through machination, we can also be intrinsically rewarded by
interacting with physical objects and tools, whether or not we have
a specific goal that we want to achieve with them. If Lego blocks
want to connect, or cars want to be driven, then we gain biological
satisfaction by accidentally treating them as social beings. We can
also end up feeling guilty about leaving tools or machines unused,
denying them their needs. The result is that humans may be moti-
vated to interact with mistakenly socialized tools more often, or
for longer, than other animals that do not make the same error. In
turn, these interactions increase the likelihood of successful or
novel tool use and act to reduce anxiety around complex technolo-
gies. Emotional attachment strengthens anthropomorphism in chil-
dren (Gjersoe et al., 2015), and machination is not restricted to
social connections formed with person-like objects such as dolls

or humanoid robots, although these do supply ready examples of
the process in action (Waytz et al., 2014).

Just as the strength of anthropomorphism varies from person to
person (Waytz, Cacioppo, et al., 2010), machination is expected to
vary, especially with sociality. Maintaining connection, or “social
homeostasis,” benefits a variety of social-living animals (Mat-
thews & Tye, 2019). Epley et al. (2008) found that loneliness—
whether chronic or induced—is positively linked to anthropomor-
phism. They posit that social disconnection is compensated or
ameliorated through interaction with objects, tools, and devices, as
well as through anthropomorphizing nonhuman animals such as
pets. This link raises the possibility that technical competence can
tie directly to machination through social disconnection. A further
implication is that, even if some machination occurs when we
transfer a person’s agency onto a tool they are using, misattribu-
tion of intent may occur without such a connection.

Human social relationships are built on fluid, often nested
groupings (Dunbar, 2009). Most of us are comfortable with one-
on-one interactions, as well as being among extended family, or
friendship groups, or teammates, or colleagues, or tens of thou-
sands of fellow humans at a concert or sporting event. I suggest
that this social flexibility, in which people align their wants to cre-
ate cooperative groups of different sizes, also contributes to how
machination helps with complex technologies. Whereas the physi-
cal complexity of combining different objects or devices may be
daunting, if we implicitly misperceive that components intend to
be combined, or want to be joined, then we are able to generate
additional tools and machines of greater complexity with less cog-
nitive effort. Naturally, this ability calls on other capacities such as
recursion, working memory, and manual dexterity, but I propose
that the cognitive ease of building additive or cumulative technolo-
gies is enhanced by machination. Certainly, humans seem to be
naturally additive rather than subtractive when confronting techni-
cal problems (Adams, 2021; Arthur, 2011). This tendency stands
in stark contrast to the primarily subtractive tool manufacture seen
in wild nonhuman animals: for example, the reductive stick tool
making of chimpanzees, New Caledonian crows, orangutans, palm
cockatoos, elephants and Galapagos finches (Shumaker et al.,
2011), deliberate stone breaking by capuchin monkeys (Proffitt
et al., 2016), leaf-tool making by Aphaenogaster ants (LGrinczi
et al., 2018), and sponge-detachment by bottlenose dolphins
(Mann et al., 2008).

Our control over technology directly influences the extent to
which we attribute it agency (Barrett & Johnson, 2003; Waytz,
Morewedge, et al., 2010). When we do not have control, and espe-
cially when something violates our expectations while under our
control, there is a greater tendency to attribute intentions to an in-
animate object. It is the reason why the idea of someone frustrat-
edly asking a nonfunctioning printer what it needs, or a
recalcitrant suitcase why it does not want to close, does not seem
irrational. The multifunctional ambiguity of tools, present from the
origins of tool use in the human lineage over three million years
ago (Harmand et al., 2015), can be eased by mapping it onto the
ambiguity inherent in social situations. Just as a single human can
switch between friend, colleague, and sports rival depending on
the context, interacting with tools that have multiple or opaque
purposes is less daunting when they are treated as social partners.
Our desire for control also means that reliable and cooperative
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tools are valued and trusted (Merritt & Ilgen, 2008), just as reliable
and cooperative friends are. Moral judgments of tool function are
built on these expectations and their violations.

Neurological work on anthropomorphism is still emerging, but
it has uncovered targets relevant to testing machination. For exam-
ple, the left midsuperior temporal cortex has a distinct subregion
that codes for agents (active doers), separate from patients (those
done-to), or their specific actions (Frankland and Greene, 2015).
Those agents may be human or nonhuman, providing a potential
pathway for treating mindless entities as agents. Gray matter vol-
ume in the left temporoparietal junction also differs significantly
from self-reported anthropomorphic tendencies of healthy humans
(Cullen et al., 2014). As might be expected, this area is one of the
principal regions associated with theory of mind, or mentalizing
(Wiese et al., 2018), but it also overlaps with lesions in patients
that can no longer name tools (Tranel et al., 1997). And Waytz
et al. (2019) noted that lesions to the basolateral amygdala left
people able to anthropomorphize living and moving things, but
not inanimate objects. Biochemical factors may also play a role:
Oxytocin not only helps us identify salient social cues, but it also
increases the tendency to anthropomorphize (Scheele et al., 2015).

Machination and Overimitation

Let us consider a more concrete example: the human oddity
dubbed overimitation. This term describes the fact that when many
people, especially but not only children, see someone perform cau-
sally irrelevant actions on an object while achieving a given out-
come, they tend to reproduce those actions in pursuit of the same
outcome (Hoehl et al., 2019). Imitation is often contrasted with
emulation, in which the results of a task are achieved without
copying the precise behavior pattern demonstrated (Horner &
Whiten, 2005). The fact that humans overimitate across cultures
(Berl & Hewlett, 2015; Kapitany et al., 2018), but other great apes
do so much less commonly, has led to its proposal as a prime fac-
tor underlying human technological complexity and uniqueness
(Clay & Tennie, 2018). Overimitation in other species (e.g., dogs:
Huber et al., 2020) is a matter of ongoing research.

Machination predicts that individuals who mistakenly attribute
wants or needs to objects will “cooperate” with those objects,
moving or manipulating them in a particular way, even if those
movements are not causally relevant to a particular outcome set by
an experimenter. This cooperation may be labeled by the experi-
menter as overimitation: copying of actions unnecessary to fulfill
the experimenter’s aim. However, the same actions may be unin-
tentionally or unconsciously considered necessary by the tested
individual to fulfill the supposed aims of the manipulated tool.
Machination therefore predicts increased overimitation by individ-
uals with higher anthropomorphic tendencies, when time or other
cognitive pressures apply (Schleihauf & Hoehl, 2020), or when
complex technologies prevent an easy understanding of the causal
mechanisms involved. Note that we should not expect any given
individual to be entirely consistent in their use (or not) of machina-
tion, and both intra- and interindividual variation should be exam-
ined alongside group or species-wide comparisons.

Sociality is relevant here: One explanation for overimitation is
that we use social cues from a demonstrator to reduce the pressure
of learning about opaque or complex mechanisms. This cuing has
been discussed alongside such social frameworks as normativity

or rituals (Keupp et al., 2013; Nielsen et al., 2018). Machination
suggests that people may also or instead perform irrelevant actions
because they are treating them as part of the needs or wants of the
object itself. This explanation is supported by experiments in
which children and adults continue to overimitate even when the
demonstrator is absent, not explicit, or nonhuman (Schleihauf
et al., 2021; Sommer et al., 2020; Whiten et al., 2016). However,
they imitate irrelevant actions less when performed on a physically
separate object (Lyons et al., 2007; Schleihauf & Hoehl, 2020).
Tellingly, children also overimitated more when irrelevant actions
were performed with a tool that was then used to solve the task,
compared with the irrelevant use of a second, separate tool (Frick
et al., 2021). The same study showed that the emotions of the
(human) demonstrator did not change overimitation rates, although
children’s perception of the internal state of the tool, emotional or
otherwise, was not reported. The potentially central social role in
imitation tests of the manipulated object itself has been largely
overlooked.

Overimitation has been studied most often in humans and our
great ape cousins. The seminal work of Horner and Whiten (2005)
showed that young, wild-born chimpanzees performed irrelevant
actions on a puzzle box much more often when the box was opa-
que than when it was clear, which led the authors to link chimpan-
zee imitation to times when causal information was not readily
available (vs. using emulation when it was). Human children given
the same task imitated irrelevant actions whether or not the box
was opaque, suggesting that humans have a stronger propensity to
follow the behavior of a model and not rely on emulation. How-
ever, the children did not have the human demonstrator present
while they interacted with the box, and they were unaware that
they were being filmed. They also tended to return the puzzle box
to its original state before calling in the demonstrator, removing
any evidence of their solving process. The primary relationship in
the test was therefore essentially one between the puzzle box and
the child. The same relationship is present in video demonstrations
of puzzle boxes that exclude most of the demonstrating human
(McGuigan et al., 2007), and more recent work found that adults
are not immune from the same tendency to overimitate when the
demonstrating person is absent (Whiten et al., 2016).

Overimitation in the absence of a living social partner (such as a
demonstrator) is less surprising if we ask: “What does the object
want?.” I expect that most readers will not be aware of routinely
asking themselves this question, at least outside of the occasions
that they have been frustrated by an uncooperative machine or
tool. However, I am proposing that the switch from a physical or
design stance to machination is most likely to occur when con-
fronted with situations that reward the use of automatic responses,
including when under time pressure and in circumstances of cogni-
tive overload. In these conditions, deliberate and conscious deci-
sions about how to use a particular tool based on its designers’
assumed intent, physical format, and connections are replaced by a
rapid, mistaken, and often unrecognized assumption that the tool
is part of a social alliance with the user. Importantly, cognitive
overload might result from external pressures, but it may also be
generated by the perceived complexity of the device itself.

Although machination predicts an increase in overimitation
while it operates, it only does so for those that misperceive an
object as at least minimally self-directed. The influence of modi-
fiers, for example, personality, experience, age, or interventions
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such as teaching (Buchsbaum et al., 2011), remain to be tested,
and, as in all social relationships, context matters. Anthropomor-
phism also comes with conditions that do not always apply to our
relationships with other people, such as ownership (Kiesler et al.,
2006). Ultimately, discerning machination will require a more
explicit focus on the cases and times in which people (or other ani-
mals) appear to interact with objects or tools as though they are
social agents, even when such cases are in the minority in a given
situation or experiment.

What Objects Want

My intention in focusing on machination is to help broaden
ideas on how humans interact with our external worlds. My own
perspective on such interaction includes notions of embodied cog-
nition, with actions playing an integral role in perception (follow-
ing Fragaszy & Mangalam, 2020; Gibson, 1979), and the physical
environment scaffolding and affording those actions (Sterelny,
2010). However, machination is generally compatible with other
perspectives. Although I hypothesize, therefore, that artifacts and
devices are most likely to be viewed as having goals or desires
when we directly interact with them as cooperative partners (Air-
enti, 2018), I cannot rule out the same misattribution occurring
when we see them being used by someone else, or even inertly
strewn about the local environment.

Intrinsic motivation is not only valuable in human cognition.
Machine learning in cases of sparse feedback is considerably
enhanced by the inclusion of intrinsic reward (Ecoffet et al.,
2021). The likelihood that some nonhuman animals can also gain
intrinsic value through a form of machination, and thereby either
offload cognitive effort or persist in interacting with a tool for lon-
ger than would otherwise occur (leading to successful or novel
use), is nonnegligible. The wide phylogenetic spread of the many
species that currently use tools or build nests in the wild (Biro
et al., 2013; Hansell & Ruxton, 2008) provides many targets for
investigation. However, the fact that animal tool use is variably
expressed, for example, increasing in captivity (Haslam, 2013),
suggests that machination may manifest only in certain contexts
for any specific animal. In this respect, machination would be
most likely observed as a context-dependent individual character-
istic, not measured as an average response to objects or tools
across a group. For example, in one study, a group of captive
chimpanzees were found to more readily imitate actions when
they involved directing objects toward other objects rather than to-
ward the animal’s own body, but one female (Ai) showed a much
greater ability to repeat actions on the first attempt than her com-
panions (Myowa-Yamakoshi & Matsuzawa, 1999).

Candidates for machination in nonhumans would be individuals
of species that combine highly evolved sociality with regular object
manipulation, and the clearest evidence would involve the treatment
of objects as needy beings. Unambiguous evidence for an under-
standing of nonself goals is currently lacking for most species, but
captive great apes have repeatedly shown this ability (Tomasello,
2022). Wild chimpanzee stick and orangutan leaf “dolls” are there-
fore candidates for nonhuman animal machination (Bastian et al.,
2012; Kahlenberg & Wrangham, 2010), and evidence for “favorite”
or reused tools could be another (Carvalho et al., 2009). A recent
report of a chimpanzee mother in the Budongo Forest in Uganda
carrying a twig as a possible replacement for her deceased infant

(Soldati et al., 2022) suggests at least the capacity for social attach-
ment to objects in wild great apes, although it does not in itself
amount to complex tool manufacture or use. Similarly, New Cale-
donian crows have been reported to “value” certain plant tools
above others, keeping them safe and reusing them in a manner that
could be seen as a cooperative alliance between bird and tool
(Klump et al., 2021). At a minimum, the idea that an object may be
an unwitting extra social player in a scene (even when an individual
is otherwise alone) may require reframing some purely causal
explanations for tool use in animals and humans alike. Note that
machination does not require higher order attribution of mental
states, such as beliefs, to objects (Povinelli, 2020), but it does need
an individual to act as if there are nonself agents in the world.

Testing for machination will require evidence on whether and
how people and other animals treat tools as cooperative partners,
before, during, and after use or manufacture, and over develop-
mental timescales. As an attempt to advance this work, I include
here seven initial, testable predictions:

1. Machination—and a sense of having a temporary shared
goal with devices—will be increasingly evident as people
confront more complex (i.e., multipart) and causally opa-
que objects. Few other animals will show the same pro-
clivity, and observed differences in how humans and
other animals deal with opacity and complexity will
increasingly derive from human reliance on machination.
Evidence for machination could include more time spent
engaged with opaque or complex technologies, willing-
ness to experiment with those technologies, and a tend-
ency to combine or add to existing tools, especially when
the behavior is not externally rewarded or encouraged.

2.  Members of animal species with higher levels of coopera-
tion will tend to engage with complex and opaque devices
for longer, and use (or “solve”) them more rapidly than
members of individualistic species. Examples could
include wild dolphins and elephants and exclude most
octopuses (although the cooperative nature of individual
octopus arms and reports of multispecies hunting groups
involving octopuses (Sampaio et al., 2021) makes this a
matter for further investigation). Members of a generally
cooperative species that individually show antisocial ten-
dencies toward conspecifics may nonetheless still succeed
in tool use via machination, provided they receive intrin-
sic rewards for doing so. In other words, intrinsically
rewarding cooperative behavior is a prerequisite to mach-
ination. An ability to dexterously handle tools, or a partic-
ular brain size or configuration, will only contribute to
complex tool use when an evolved and the intrinsic coop-
erative tendency is also present.

3. Individuals matter more than statistical populations when
examining complex tool use. I mean this not in the sense
that an exceptional individual can act as a proxy for the
“capacity” of a species, but that individuals who interact
with complex technologies for longer and without having
to fully understand the causal mechanisms of those
objects—by mistakenly treating them as social partners—
can generate successes that act as a spark that repeatedly
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introduces innovation into populations. Even if the majority
of a group does not readily engage in machination, individ-
uals who do so can drive wider technological invention and
innovation. The fact that machination may be inconsistently
expressed even in the same individual at different times
(just as anthropomorphism is) means that summed or aver-
aged behaviors will likely miss important aspects of the
human/animal-tool partnership.

Machination will be more prevalent in humans who are
under time pressure or other stresses such as divided
attention, and will spike during direct interaction with an
object or device. This might manifest as frustration
directed toward an uncooperative device or tool, as well
as an increased willingness to abandon causal understand-
ing and accept that a device or object has its own motiva-
tions for behaving the way it does. In nonhuman animals,
switching from an ineffective tool to a seemingly identi-
cal one during a demanding task could suggest similar
treatment of tools as either helpful or hindering social
partners.

Machination will play an important role in the discovery
of novel tool functions or combinations of tools seen in
child’s play and adolescent exploration (Riede et al.,
2021). Evidence of increased anthropomorphism among
socially disconnected people leads to the hypothesis of
greater machination among socially disenfranchised
members of a society, including younger individuals and
those on the social margins. As a result, machination is a
candidate process for easing and expanding younger indi-
viduals’ acceptance and use of complex technologies.
Object play is a potentially fertile area of research for
investigating machination in both human and nonhuman
animals, especially where the materials involved are also
those used as tools by the same population (Ramsey and
McGrew, 2005).

Tools or devices mistakenly perceived as having inten-
tions will continue to be used as they deteriorate past their
point of maximal efficiency, or when “better” (lower
cost) alternatives are available. A tool’s social value, not
as a signifier to others but as intrinsically valued by an
individual, needs to be considered alongside other means
of tracking by which tool-use behaviors are judged effi-
cient or effective. Whether or not long-term familiarity or
training with a device will eventually reduce the effects
of machination, via increased causal understanding of
how it works, remains to be tested.

As a fundamentally social process, machination will vary
between human groups in ways that mirror differences in
interpersonal groupings and interactions. The construc-
tion and use of multicomponent tools therefore could be
taken as evidence of machination in past human societies,
and those of our ancestors. Evidence for this process may
include hafted stone tools and strung beads, as well as
more overtly anthropomorphic evidence such as therian-
thropes (Aubert et al., 2019).

As our tools (machines, robots, programs; see Bongard &
Levin, 2021) become more complex, there may come a point
where machination ceases to be a category error, and becomes a
valid understanding of how a device works: a tool may actually be
fairly said to have intent (Hancock et al., 2011). For now, though,
I believe that machination as a concept does useful work by
describing a commonly overlooked exaptation. I do not deny that
objects can and do have social value and meaning aside from their
technical aspects or any anthropomorphic mistakes (Coward,
2019). Similarly, artifacts have been seen by some as irrevocably
entangled or engaged in human thought, or as literal pieces of
human cognition (Gallagher, 2018; Hodder, 2011; Malafouris,
2013). Machination differs by emphasizing its mistaken and
implicit but beneficial character, accidentally aiding human cogni-
tive simplification by hijacking our evolved sociality.

Conclusion

Machination adds another lens to our microscope for examining
object use and manufacture. I am suggesting that, alongside per-
ceiving what an object or device can physically do, and knowing
how to use it, an interesting proportion of human tool use—and a
differentiator from most nonhuman animal tool use—actually
involves misconceived social cooperation. Whether this concept
proves useful, or irrelevant, remains to be seen. For now, this is
unexplored territory. Rather than fencing off folk psychology from
folk physics along the person/object boundary, or even the ani-
mate/inanimate boundary, my contention is that machination
allows objects to wander over to the psychology side. I propose
that we find out more about what they are doing over there.
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