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Abstract

Cultural evolution depends on both innovation (the creation of new cultural variants by acci-
dent or design) and high-fidelity transmission (which preserves our accumulated knowledge
and allows the storage of normative conventions). What is required is an overarching theory
encompassing both dimensions, specifying the psychological motivations and mechanisms
involved. The bifocal stance theory (BST) of cultural evolution proposes that the co-existence
of innovative change and stable tradition results from our ability to adopt different motiva-
tional stances flexibly during social learning and transmission. We argue that the ways in
which instrumental and ritual stances are adopted in cultural transmission influence the
nature and degree of copying fidelity and thus also patterns of cultural spread and stability
at a population level over time. BST creates a unifying framework for interpreting the findings
of otherwise seemingly disparate areas of enquiry, including social learning, cumulative cul-
ture, overimitation, and ritual performance. We discuss the implications of BST for competing
by-product accounts which assume that faithful copying is merely a side-effect of instrumental
learning and action parsing. We also set out a novel “cultural action framework” bringing to
light aspects of social learning that have been relatively neglected by behavioural ecologists
and evolutionary psychologists and establishing a roadmap for future research on this
topic. The BST framework sheds new light on the cognitive underpinnings of cumulative cul-
tural change, selection, and spread within an encompassing evolutionary framework.

1. Introduction

Scholars have long marvelled at the human capacity for creative invention, enabling our spe-
cies to conquer new habitats and solve increasingly challenging problems through cumulative
cultural evolution (Cavalli-Sforza & Feldman, 1981; Mesoudi & Thornton, 2018; Richerson &
Boyd, 2005; Tennie, Call, & Tomasello, 2009). The effectiveness of tools and technologies often
depends on the ability to respond flexibly to changing conditions, to innovate during the pro-
cess of transmitting information, thus resulting in sequential improvements of tools, acts, and
artefacts – a phenomenon that has been researched extensively (e.g., Caldwell, Renner, &
Atkinson, 2018). This emphasis on technological innovation, however, has tended to pay
less attention to the evolutionary consequentiality of non-instrumental learning in the trans-
mission of culture. For most of human history, cultural evolution has not only been innovative,
but also characterized by slavish reproduction of rituals, traditions, and conventions, resulting
in the remarkable longevity of some of these cultural traits in the form of cultural traditions
(Box 1). High-fidelity preservation of non-instrumental culture is just as much of a hallmark
feature of our species as is technological invention through sequential change
(Whitehouse, 2021). But what are the mechanisms that cause some traits to change within
a few generations while others retain their form and stability for millennia? What are the
respective functions of tradition and innovation in the evolution of culture and what are
the mechanisms through which these are expressed?

Past research has shown the adaptiveness of certain biases in social learning, most notably
regarding social cues such as skill, age, and similarity to the learner (Mesoudi, 2011). For
instance, the tendency to preferentially copy actions from individuals who display markers
of success typically leads to improved propagation of optimally efficient technologies like
arrowheads that maximize caloric returns during hunting (Atkisson, O’Brien, & Mesoudi,
2012). Such research is typically concerned with questions about whom and what are copied
during the process of acquiring knowledge socially but seldom addresses factors that impact
the fidelity of intergenerational transmission, or the extent to which the content changes as
a result of being propagated. Here, we build on previous research distinguishing ritual and
instrumental stances in cultural evolution, which we refer to as “bifocal stance theory”
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(BST). During learning, ritual and instrumental stances are like
bifocal spectacles, where “the upper half of the lens is used natu-
rally when gazing at more distant objects (one might think of this
as analogous to an instrumental perspective focusing on the big-
ger picture, oriented to end goals), whereas the lower part of the
lens is better for examining things in close up (analogous to the
ritual perspective focusing on detailed action parsing, oriented
to the gestural level)” (Whitehouse, 2021, p. 35). Such a bifocal
arrangement allows us to shift the focus back and forth when
attending to different aspects of the learning environment.

Previous research on the BST framework has produced evi-
dence that distinctive social cues, as well as certain features of
action representation (e.g., the salience of end goals) trigger differ-
ent motivational states in the minds of cultural learners, in turn
influencing copying fidelity and rates of innovation (for early for-
mulations of the BST framework drawing on anthropological and
developmental research, see Whitehouse, 2011, 2012b; for subse-
quent theoretical overviews, see Legare, 2019; Legare & Nielsen,
2015, 2020; Watson-Jones, Whitehouse & Legare, 2016;
Whitehouse, 2021, Ch. 1). BST prompts many questions with
far reaching implications for cultural evolution theory that remain
unaddressed, however. Here, we seek to systematically discuss the
cognitive underpinnings of social learning and the distinctive
motivations that drive different modes of cultural transmission.
We also consider underlying cognitive architecture, such as the
level of deliberateness and domain-specificity with which individ-
uals preferentially copy. This allows us to explore viable alterna-
tives to popular assumptions in the current literature on

convention learning – including, for instance, the possibility
that our psychological capacity for high-fidelity ritual transmis-
sion is a culturally inherited “gadget” (Heyes, 2018a, 2019) – con-
trasting with past research that entertains innate learner
motivations (e.g., Whitehouse, 2021) or even a Chomskean “uni-
versal ritual grammar” (Legare & Nielsen, 2020). Moreover, our
approach sheds light on magical practices, which combine con-
ventional actions with high goal salience. We also place BST
into a wider research context by outlining its use and, clarifying
its relevance to competing by-product accounts of overimitation
and action parsing. We present a novel cultural action framework,
which allows us to generate a series of testable predictions for con-
sideration in future research, potentially bridging various sub-

Box 1. Key terms and their definitions

Convention, tradition: Actions that regulate and maintain social life in
groups through various affiliative functions, e.g., by serving as group
identity markers or coordination devices. Such actions are typically
reproduced over long periods of time through faithful intergenerational
transmission.
Innovation: Actions that deviate from modelled forms either through
transmission error or purposeful modification aimed at achieving goals in
better ways.
Quasi-instrumental rituals: Actions that signal conventionality but also
promise the attainment of a particular end state.
Social learning: Information acquisition through interaction with- and
observation of other individuals and their products (Heyes, 2012).
Social learning bias: A learning strategy that prioritizes some types of
information over others (content biases) or which leads to preferential
learning from models based on their attributes, such as displayed
competence (model biases; Atkisson et al., 2012; Mesoudi, 2008).
Overimitation: Imitation of causally irrelevant steps in an action sequence
(Lyons, Young, & Keil, 2007; Over & Carpenter, 2009).
Causal opacity: An action sequence is causally opaque when causal
relations among its components are not apparent to an observer (e.g.,
when a step is seemingly physically inconsequential to the one that follows)
(Kapitány & Nielsen, 2019; Legare, Wen, Herrmann, & Whitehouse, 2015;
Whitehouse, 2011).
Goal demotion: Absence of a salient goal in an observed action sequence
(Nielsen, Tomaselli, & Kapitány, 2018).
Ritual stance: A detail-focused mode of processing observed behaviour
activated by cues indicating that the action is irresolvably causally opaque
and/or goal-demoted. The ritual stance promotes social learning that has
an affiliative function (Whitehouse, 2012b). It has also been described as the
“normative stance” (Whitehouse, 2011, 2012b).
Instrumental stance: A goal-oriented mode of processing observed
behaviour activated by cues indicating that each step contributes in a
knowable way to the outcome (see Opacity resolvability). The instrumental
stance promotes social learning of technical skills (Whitehouse, 2011).
Bifocal stance theory (BST): The framework in which cultural transmission
is guided by both ritual and instrumental stances.
Opacity resolvability/causal knowability: The distinction between actions
that are causally opaque and those that only appear to be causally opaque
because of a lack of physical knowledge (resolvable opacity) (Whitehouse,
2011, 2012b). Thus the causal structure of an action sequence can be
viewed as either knowable or not.
Domain-specificity: A cognitive mechanism is domain-specific when it is
specialized for the performance of distinctive tasks (Cosmides & Tooby,
1994).
Domain-generality: A cognitive mechanism is domain-general when it uses
the same computations to perform a range of different tasks.
Cognitive gadget: A distinctively human cognitive mechanism specialized
predominantly by cultural rather than genetic evolution (Heyes, 2018a,
2018b).
Molecular view: A fine-grained, detail-focused way of observing behaviour,
sensitive to its constituent parts (e.g., the discrete steps that make up the
action sequence).
Molar view: A coarse-grained, goal-orientated way of observing behaviour,
sensitive to the action sequence as a whole and its endpoint.

ROBERT JAGIELLO is PhD student at the Centre for the Study of Social
Cohesion (CSSC) at the University of Oxford. His work focuses on
how the psychological mechanisms underpinning social learning medi-
ate the cultural transmission of ritual practices and supernatural beliefs,
bridging the fields of cognitive science, evolution and anthropology.

HARVEY WHITEHOUSE holds a Statutory Chair in Social Anthropology at
the University of Oxford and is a Professorial Fellow of Magdalen
College. His work on ritual and the evolution of social complexity pro-
poses that the frequency and emotionality of rituals constrain the scale
and structure of social groups: low-frequency, highly arousing rituals
fuse together small but very cohesive groups of participants; high-fre-
quency, less emotionally intense rituals create identification with large
anonymous communities. His books include Inside the Cult (OUP,
1995), Arguments and Icons (OUP, 2000), Modes of Religiosity
(AltaMira, 2004), and The Ritual Animal (OUP, 2021), all of which
build on the argument that the ritual stance gives rise to processes of
meaning making that undergird identity-formation and cooperation.
He is the founding director of Oxford’s Centre for the Study of
Social Cohesion and the principal investigator on an Advanced
Grant from the European Research Council.

CECILIA HEYES is Senior Research Fellow in Theoretical Life Sciences
and Professor of Psychology at All Souls College, University of
Oxford. Her work on social learning, imitation, mirror neurons, theory
of mind, metacognition and normativity draws on comparative, devel-
opmental, social and experimental psychology, cognitive neuroscience,
and the philosophy of mind. Author of Cognitive Gadgets: The Cultural
Evolution of Thinking (Harvard, 2018), her theoretical work suggests
that distinctively human cognitive mechanisms are constructed
through social interaction in childhood and shaped by cultural evolu-
tion. Dr Heyes is a Past-President of the Experimental Psychology
Society and a Fellow of the British Academy.

2 Jagiello et al.: Tradition and invention

https://doi.org/10.1017/S0140525X22000383 Published online by Cambridge University Press

https://doi.org/10.1017/S0140525X22000383


fields of cultural evolution research which, in the past, have
tended to overemphasize either technological learning or norma-
tive conformism rather than both together. The extent to which
BST is able to stimulate collaborative efforts between the disci-
plines lies in its ability to bring a more cognitively focused treat-
ment of social learning into the ambit of anthropological and
evolutionary theorizing. Conversely, it is also bringing ideas
grounded in anthropology and evolutionary sciences to bear on
various fields of cognitive science, such as developmental psychol-
ogy which has long been posing pertinent questions about the dif-
ferent functions of social learning and imitation (Keupp, Behne,
& Rakoczy, 2013; Schmidt, Butler, Heinz, & Tomasello, 2016;
Uzgiris, 1981). We argue that transdisciplinary integration is
essential to appreciate the flexibility with which humans alternate
between varying degrees of high-fidelity copying and innovation,
in order to solve both physical and social challenges – the main
hurdles in the evolution of sociocultural complexity.

2. Bifocal stance theory

BST proposes a distinction between ritual and instrumental
stances on observed behaviour which tap into distinct motiva-
tional systems, sensitive to different social cues, giving rise to dif-
ferent patterns of cultural transmission (Whitehouse, 2011, 2021).
Adopting an instrumental stance, we expect observed behaviour
to be directed towards the accomplishment of specifiable end
goals via potentially knowable causal pathways. In a ritual stance,
we do not necessarily expect observed behaviour to be directed
towards the accomplishment of specifiable end goals and, even
if we do, we assume (implicitly or explicitly) that at least some
of the actions required to perform the behaviour correctly do
not contribute to those end goals in ways that are potentially
knowable. In other words, the instrumentality or conventionality
of an action often lies in the eye of the beholder and the more the
salience of causal pathways to an end goal is degraded, the more
the observer’s behaviour becomes oriented to social and affiliative
outcomes, rather than to physical and technical ones.
Participation in collective rituals signals membership of a cultural
group and willingness to participate is at least partly motivated by
the rewards of belonging.

Examples of behaviour that strongly activate the ritual stance
range from relatively elaborate ceremonies such as weddings,
funerals, baptisms, initiations, puberty rites, coronations, carni-
vals, and liturgies through to simpler behavioural conventions
such as greetings, dining etiquette, codes of conduct, proper attire,
and ceremonial precedence. All these forms of conventional
behaviour comprise innumerable action clusters that lack specifi-
able end goals or, even if they have goals, stipulate the observance
of behavioural scripts that lack a fully knowable causal structure.
The puja rituals performed by Jains in India, which involve var-
ious worshipful actions directed towards idols, illustrate this quite
well (Humphrey & Laidlaw, 1994; Whitehouse, 2004, pp. 95–97).
Different variants of the puja range from bathing an idol
(prakshal puja) to placing a flower on it ( pushpa puja). When
asking different practitioners about why they engage in this prac-
tice, Humphrey and Laidlaw documented a multitude of different
meanings, ranging from symbolic and expressive motivations
(e.g., to enable one’s spiritual knowledge to blossom or become
purified like a flower), to more decidedly instrumental interpreta-
tions (such as that the scent of the flower makes the process of
worship more pleasant). Interestingly however, some informants
maintained that the placing of flowers did not mean anything

at all and needed to be carried out simply because that is what
Jain worshippers do (Humphrey & Laidlaw, 1994, p. 35).

Anthropologists have long debated what makes ritual behav-
iour distinct from any other and have focused on variants of
the idea that rituals are governed by “rules without meaning”
(Staal, 1989) or that intentional meaning is not intrinsic to the
actions performed (Humphrey & Laidlaw, 1994). They note that
certain procedures must be carried out in stipulated ways (e.g.,
the bride and groom must dress a certain way, the person to be
knighted must kneel in order to be tapped on the shoulder by a
sword, etc.) and the reasons for those actions cannot be derived
from the intentional states of the actor and seem instead to
come from some other sources (tradition, the ancestors, a divinity,
etc.). BST proposes that a rationale for following the ritual script
is inessential for successful and high-fidelity ritual transmission
and may be entirely lacking in some cultural traditions. For
instance, when a Catholic first learns to cross herself upon enter-
ing a church, this likely constitutes the type of automated and
unquestioned behaviour that precedes fully established and
explicit knowledge of the wider religious belief system the act is
embedded in (Whitehouse, 2002). In other words, even though
the congregant may or may not acquire a goal-oriented rationale
later on, the initial instances of behaviour acquisition are imitative
and driven by the motivation of simply wanting to fit in with the
other church goers. Thus, ritual participants may carry out the
required procedures without at first being able to say why. They
may not know what the actions “mean” and may not see them
as linked to any kind of specifiable origin or future end goal.

Even where end goals of ritual and tradition are made salient
early on during learning, they do not explain “recurrent fidelity”
(Heyes, 2018a, 2018b), the longevity of these practices from an
evolutionary point of view. In a hypothetical world where only
the instrumental stance exists (where cultural transmission is
goal-oriented at all times), selection should favour accurate copy-
ing to prevent technologies from regressing to more primitive
states but also goal emulation, which eliminates the steps of a
sequence that are inconsequential in reaching a goal. Over time,
this should have led to the gradual disappearance of practices
that have a weak action–outcome link (practices that do not surpass
chance levels in achieving a desired end state). BST proposes that the
ongoing and stable presence of practices that are ineffective in pro-
ducing environmental outcomes, result from a non-instrumental,
affiliative motivation, helping to regulate social life in groups (such
as hierarchy maintenance or improved coordination). Viewed in
this light, participating in a collective ritual is very different psycho-
logically from the experience of working together on an instrumental
task, such as fixing a vehicle or building a fence.

It is important to emphasize, however, that BST does not
attempt to categorize socially learned behaviour into either ritual
or instrumental actions. We argue, on the contrary, that most social
learning involves a complex mixture of both ritual and instrumental
stances, activated flexibly, often in rapid succession. Action
sequences may exhibit properties that make them more likely to
activate either a ritual or instrumental stance, for example, if the
start and end points of a sequence turn out to be the same, learners
are more inclined to interpret the action as causally opaque (Box 1)
and thus conventional (Watson-Jones et al., 2016). But whether
such start–end-state equivalence activates a ritual stance also likely
depends on the presence of other contextual cues.

Box 1 summarizes the key concepts required to grasp this
framework. When observing behaviour through the lens of the
ritual stance, the focus of attention is not on acquiring a causal
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rationale for the procedures. Social etiquette, clothing fashions,
tea ceremonies, and even the rules of childhood games may be
ascribed a purpose (whether in the process of teaching and learning
or in reflecting later on why our habits take the form that they do)
but often their purposes remain mysterious, and the actions are
simply copied without question. Whether or not rituals are attrib-
uted purpose, it would make little sense to try to formulate in ratio-
nal causal terms how that purpose is realized (Whitehouse, 2011,
2012b, 2021). Interpreting an action sequence through the lens of
the instrumental stance on the other hand (either via cues provided
by the model or properties of the action itself) prompts an expec-
tation of learning something technically useful, thus directing atten-
tion to the causal structure of behaviour and its endpoint.

As we will discuss in section 2.3, some cultural practices are
likely to activate both ritual and instrumental stances. These are
goal-directed rituals, ranging from magical spells to sporting con-
tests. They incorporate cues that signal instrumentality (a salient
goal) as well as cues that signal conventionality (e.g., irresolvable
opacity), which make the adoption of either stance more likely
than in other cases that can be viewed as more decidedly conven-
tional or technological.

2.1 Stance selection

Any observed behaviour that is not obviously contributing in a
causally transparent way to a readily identifiable end goal may
be interpreted through the lens of either the ritual or the instru-
mental stance, guided by salient social cues, such as comport-
ment, gait, gesture, ostensive cueing, social synchrony,
coordination, confidence, experience, seniority, or verbal cues
suggesting normativity or expectations of conformism. To illus-
trate how difficult it can be to select a ritual or instrumental stance
on observed behaviour, it is instructive to consider the example of
“Sylvia’s recipe” (Gergely & Csibra, 2006; see also Whitehouse,
2011, 2021). Sylvia had a distinctive way of roasting ham. She
cut off both ends of the joint before placing it in the oven. She
had learned this technique at her mother’s knee, never question-
ing it. Many years later she prepared this dish while her elderly
mother was visiting. Observing Sylvia’s technique in astonish-
ment, the mother asked her what she was doing. It turned out
that when Sylvia was a child the family roasting tin was too
small to accommodate an average joint of ham and that is why
her mother cut off the ends. The young Sylvia observing her
mother’s cooking methods never enquired as to the underlying
rationale. She may have assumed that the removal of the ends
of the joint had some instrumental explanation (e.g., to allow
the juices of the meat to flow out) even if that purpose was not
immediately obvious. One could equally imagine a cultural milieu
in which Sylvia’s recipe was accorded a supernatural function, for
example to release the spirit of the animal that has given its flesh
(quasi-instrumental – see sect. 2.4). But it is equally possible that
Sylvia adopted a purely normative, non-instrumental understand-
ing of the procedure, prioritizing its social meanings and func-
tions. Accordingly, cutting off the ends could be a clue to the
cook’s ethnic origins, via traditions passed down by many gener-
ations of mothers before her. Moreover, whenever a normative
perspective is activated there is also a further, if rather baffling,
possibility: That nobody knows why meat should be prepared
in this peculiar fashion, it simply should. Such a response to stip-
ulated ritual procedures is particularly common when the proce-
dures themselves have become familiar habits. In many such
cases, scripts that are so familiar that they become sedimented

in implicit procedural memory no longer require conscious effort
to perform and are thus less likely to prompt conscious reflection
on why we do them at all (Whitehouse, 2004). When we interpret
behaviour in these ways – as a normative convention rather than
as an instrumental technique – we adopt a ritual stance (McKay &
Whitehouse, 2015; Whitehouse, 2012b).

The story of Sylvia’s recipe is instructive because it shows
clearly that many observed behaviours could activate either the
ritual stance or an instrumental stance – social learning could
potentially go either way. It might well be the case, that knowing
instrumentally how best to release liquids from meat during the
roasting process with the intention of maximizing the tenderness
of the resulting dish, could confer prestige on the cook. Clearly,
any prestige acquired in that way is a consequence of demon-
strated competence at cooking rather than cooperative or affilia-
tive commitment. Nevertheless, cutting off the ends of the meat
could just as credibly be understood as a ritual action – that is,
a convention that cannot be justified because it leads to an out-
come via some knowable physical–causal chain. This would be
the case if, for example, Sylvia’s mother is thought to have
removed the ends of the meat to make it recognizable as a dish
associated with a particular cultural group. In some cases, the
“done” or “proper” way of presenting food is also associated with
an elite stratum in society (e.g., the serving of chilled oysters on
the shell) and, because this is the “high class” or “posh” way of
doing it, dutifully observing this aspect of the ritualized presentation
of food may indeed confer prestige both on the person who has
mastered the method and the discerning consumer of the dish.

BST proposes that when we learn or carry out a particular
sequence of actions we “flexibly switch between the two based
on relevant social cues” (Herrmann, Legare, Harris, &
Whitehouse, 2013). But even though an action sequence may
entail the activation of both ritual and instrumental stances at dif-
ferent moments, one or other of the two stances may tend to pre-
dominate in a particular action cluster, such that we are more
inclined to view it through the lens of the ritual stance (e.g.,
when kneeling to pray in church, in conformity with the congre-
gation) or the instrumental stance (e.g., when kneeling to fix a
bicycle, to facilitate access to a low-lying sprocket). Nevertheless,
there are also many action clusters that activate both stances in
such rapid succession that it may be hard to decide whether to
class them overall as ritual or instrumental. The noted anthropol-
ogist Edmund Leach, for example, describes the process of gar-
dening among the Kachin of highland Burma as continually
oscillating between practical instrumental elements necessary to
ensure plant growth and “aesthetic frills” that are technically
unnecessary but conventional aspects of horticulture, identifying
the gardener as a bona fide member of the Kachin cultural
group (Leach, 1954). Much the same may be said of spectator
sports such as football (Newson et al., 2020), which have many
very ritualistic aspects (from “Mexican waves” to the wearing of
special scarves) but also very causally transparent procedures for
achieving end goals (such as the placement of a ball at the back
of a net). We return briefly to this point in section 2.4.1. when
discussing the affiliative aspects of ritual participation and also
in connection with quasi-instrumental rituals.

The use of a “stance” metaphor for ritual and instrumental
social learning differs from Dennett’s (1987) notion of an “inten-
tional stance,” which suggests a mindset cognizant of the view
that the actions of others are governed by beliefs and desires.
As discussed in the next section, we do not assume that ritual
and instrumental stances operate only in ways that are deliberative
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and accessible to conscious awareness. We propose instead that
the stances are best understood as states of increased attentiveness
towards either the link between conventionality cues (Fig. 1) and
positive social outcome or the link between instrumentality cues
(Fig. 1) and improved goal achievement. In other words, the learn-
er’s sensitivity to properties of actions and the models performing
them, and propensity to associate these properties with either con-
ventionality or instrumentality, triggers differential learning
approaches. In the case of triggered conventionality, the learner is
more attentive to action details (such as the chronological order
of the action sequence) resulting in overall higher copying fidelity
and greater longevity of the modelled action during transmission,
while in a scenario where the action is processed as instrumental,
attention shifts more towards the outcome, thus resulting in overall
lower copying fidelity and higher rates of innovation.

Importantly, this does not mean that the instrumental stance is
incapable of producing stable practices. On the contrary, tech-
niques that have proved reliable in achieving a certain goal often
become fixed, preventing regression to more primitive states
(Tennie et al., 2009). Conversely, innovation within the ritual
domain occurs as well, and deviations from a script may even be
encouraged, for example in the case of Congolese spirit play
(Lewis, 2002) or status competition among the Tiwi (Hart,
Pilling, & Goodale, 1988). Indeed, given that the ritual and instru-
mental stances are intimately interwoven in many human pursuits,

we anticipate that both forms of social learning overlap and influ-
ence each other. For example, when learning a particularly complex
technical skill, it helps to mix in a little bit of ritual. While too
much ritualization impairs learning, perhaps due to cognitive
load, a small amount of ritualization may enhance it (Kapitány,
Kavanagh, Whitehouse, & Nielsen, 2018). Given examples of ritual
innovation, technological stability, and stance admixture, the differ-
ences in transmission fidelity between the two stances are predom-
inantly one of degree. All else being equal, practices that inspire
copying via the ritual stance tend to be more accurately reproduced
relative to those copied via the instrumental stance, making the for-
mer comparatively more resistant to change.

Overall, BST therefore seeks to explain the co-existence of
adherence to convention and technological innovation in humans
from an evolutionary perspective, where certain cues of the copied
action influence the nature and degree of copying fidelity.

2.2 Stance deliberateness

A fundamental question prompted by the BST framework, largely
unaddressed in previous literature (although see Whitehouse,
2002), is the degree of deliberateness with which instrumental
and affiliative motivations operate. The stances could be auto-
matic in the sense that they rely on psychological processes to
which learners have little conscious access, or deliberative in

Figure 1. Schematic overview of the bifocal stance theory (BST).
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that they rely on conscious cost–benefit calculations. More specif-
ically, the stances could rely on type 1 or type 2 psychological pro-
cesses (Evans & Stanovich, 2013; Kahneman, 2003; Norman &
Shallice, 1986). Type 1 psychological processes do not depend
on working memory; they are typically automatic, fast, associative,
effortless, and non-conscious. Type 2 processes make demands on
working memory; they are typically deliberative, slow, rule-based,
more effortful, and conscious.

It is easy to imagine the stances running on deliberative type 2
processes. In this case, a boy watching an adult cross herself in
church would make conscious decisions about the purpose and
resolvability of the crossing action. Using explicit mentalizing
(also known as “mindreading” and “theory of mind”), he asks
himself what the adult intends to achieve through her action,
and what she wants to communicate to him (Csibra & Gergely,
2009). Using causal reasoning, he asks whether the action gener-
ates an instrumental outcome and, if so, mentalizing again,
whether anyone understands the action–outcome relationship.
He may even engage in normative reasoning, asking whether
the crossing action is required, encouraged, or prohibited for
him by his social group. Based on these decisions – outputs of
type 2 mentalizing, causal reasoning, and normative reasoning
processes – the boy adopts a stance, attending to the details
(ritual) or overall form (instrumental) of the action, and copies
it with greater or lower fidelity with a specific motivation. For
example, he may copy the crossing action with high fidelity
expecting it to bring him divine grace, acceptance by his
community, or the approval of the adult he is copying.

It is harder to imagine the stances running on automatic type 1
processes because these processes are not part of our intuitive psy-
chology. They have been discovered by cognitive science rather than
revealed by common sense. In the automatic case, a stance is trig-
gered rather than chosen. Observable features of the action and con-
text, the conventionality and instrumentality cues listed in Figure 1,
send the cognitive system into one of the two stances via associative
processes. For example, when the boy sees the adult performing an
action where the start and end states are equivalent – her hands are
joined in prayer when she begins to cross herself and come to rest in
the same position – it activates the cluster of psychological processes
that constitute the ritual stance, including attention to detail and a
diffuse expectation of social rather than nonsocial rewards. He acts
expecting to get something good from other people but does not
know what it will be or have a theory about why he will get it.
Like the associative links that mediate faster responding with the
left hand to stimuli on the left of the visual field (spatial compatibil-
ity effects; Lu & Proctor, 1995) and faster reading of colour words
printed in the colours they name (Stroop effects, MacLeod, 1991)
the associative links that mediate automatic activation of stances
could be innate or learned. More precisely, they could be genetically
or culturally inherited (see sect. 5).

Everyday experience suggests that stance switching is at least
sometimes deliberative in older children and adults. Most of us
can remember asking ourselves in a new social context how faith-
fully to copy the locals. As a guest at a formal college dinner,
should I wear an academic gown or just dress smartly; should I
dip my fingers in the finger bowl, or just moisten my napkin?
However, automatic stance switching would have significant
advantages because it is faster and less cognitively demanding
than deliberation. It would allow adaptive modulation of social
learning in infancy and early childhood, before type 2 executive
processes have matured, and agile movement between stances
throughout the lifetime. Therefore, it is likely that stance

switching, like linguistic “code-switching,” is sometimes delibera-
tive and sometimes automatic. In the case of code-switching,
bilingual friends move back and forth between their languages,
within a conversation or even within a sentence. Switching can be
deliberate – for example, a speaker may decide consciously to switch
to English for scientific terms which she knows are more familiar to
the listener in that language – but switches can also be triggered
automatically by the emotional tone of the conversation, or a quiz-
zical look from the listener (Pietikäinen, 2014).

Priorities for future research are to discover whether stances
can be selected automatically and, if so, when stance switching
is automatic and when it is deliberative. To find out, we need
to ask people why they have copied with high or low fidelity,
and to check whether their answers match the cue conditions
that modulated their copying behaviour. A good match would
suggest deliberation, and a poor match would suggest that stance
selection occurred automatically, and their statements were ratio-
nalizations after the fact (see sect. 2.4.3 on the difference between
attributed and evolved functions). Similarly, children and adults
could be given tasks that demand working memory alongside
social learning tasks that call for stance switching. If these concur-
rent tasks do not interfere with efficient stance switching, it would
suggest automaticity. If efficiency declines as working memory
demand increases, it would suggest that, in the tested population
and circumstances, stance switching is deliberative. Based on
studies of mentalizing (Apperly, 2010; Heyes & Frith, 2014),
metacognition (Goupil & Kouider, 2019; Heyes, Bang, Shea,
Frith, & Fleming, 2020), and other cognitive processes that
come in automatic (implicit) and deliberative (explicit) forms, it
is likely that stance switching is automatic in infancy and early
childhood and then becomes more deliberative, but only in cir-
cumstances where there is minimal time pressure and significant
risk that automatic processes will produce error.

2.3 Ritual stance, affiliation, and group identity

Why would the copying of irresolvably opaque behaviour be
motivated by the desire to affiliate? Rituals serve many social
functions, as exemplified by scarification procedures that signal
mate quality (Singh & Bronstad, 1997), ceremonies that com-
memorate and promote acts of heroism (Kertzer, 1988), as well
as resource distribution practices that buffer against inequalities
due to exogenous factors (Woodburn, 1982). Despite the multi-
tude of different purposes rituals can serve, their common under-
lying thread is the regulation of group life – it is through affiliation
that the individual gains access to the group as well as the benefits
that come with it (resources, mates, cooperation, protection, etc.)
(Durkheim, 1965; Kertzer, 1989; Khaldūn, 1958). We propose
several reasons why ritual participation leads to group bonding.
One is that arbitrary conventions serve as exclusive identity mark-
ers for members of the ingroup. Although (or indeed because)
such behaviours may have precisely zero value from a techni-
cal–instrumental perspective, participation is an attractive pros-
pect for anyone wishing to affiliate with the ritual community
in question. This explains how rituals survive the selective envi-
ronment of our cultural landscape; they are not replaceable by
actions construed in instrumental terms because they fulfil an
entirely different function, namely that of maintaining patterns
of cooperation, ranging from group loyalty to obligations of reci-
procity, conferring a selective advantage on the cultural groups
adopting them (although we also discuss the case of magical pro-
cedures in section 2.4.2). As such, rituals establish discrete
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ingroups, in contrast with useful technologies that spread willy-
nilly across groups (Whitehouse, 2012a).

Rituals also commonly generate social cohesion and thus
cooperation via social synchrony, in the form of dancing in
rhythm, choral singing, chanting, swaying, and marching, evinc-
ing well-documented effects on social bonding and cooperation
(Catmur & Heyes, 2013; Fessler & Holbrook, 2016; Hagen &
Bryant, 2003; Hove & Risen, 2009; Mehr, Krasnow, Bryant, &
Hagen, 2021; Wiltermuth & Heath, 2009). Rituals typically require
significant investment of labour and materials despite lacking any
technical value or output and, as such, serve as costly signals of
commitment to the group (Irons, 2001; Sosis & Alcorta, 2003).
Indeed, the more costly and fitness-decreasing rituals become, the
harder it is to square participation with dislike for the group,
enabling cognitive dissonance effects to motivate group love
(Aronson & Mills, 1959). Moreover, modulating the frequency
and emotional intensity of collective rituals also produces distinctive
effects on the intensity and scale of group bonding: High-frequency,
low-arousal rituals facilitate rapid spread of stable identity markers
to large populations (such as doctrinal religions and nations) while
low-frequency, high-arousal rituals generate highly cohesive local-
ized groups (such as initiation cults, military brigades, and terrorist
cells) (Whitehouse, 1995, 2000, 2004, 2018, 2021).

A growing body of empirical research suggests that the ritual
stance is sensitive to social cues indicating that modelled behaviour
is conventional, normative, and otherwise relevant to group align-
ment, and therefore that the motivation to copy such behaviour is
affiliative in orientation (Clegg & Legare, 2016b; Herrmann et al.,
2013). We therefore expect role models who are strongly associated
with the group, for example because they are popular or exemplify
group values, to trigger the ritual stance among would-be learners.
By contrast, the instrumental stance is sensitive to social cues indi-
cating that the behaviour is technically useful and copying is
rewarded by the acquisition of new practical skills. Thus, we
would expect role models who signal competence, experience, and
skill to trigger the instrumental stance among would-be learners.

2.4 BST and quasi-instrumental rituals

Practices signalling conventionality but also promising to deliver
desirable end states are frequently reported in the ethnographic
record. For example, competitive sports are oriented to outcomes,
such as scoring goals, but in conventional, causally opaque ways
(e.g., playing a ball into the opposing team’s net but without
using one’s hands). Quasi-instrumentality is also a feature of con-
ventional solutions to coordination problems (e.g., you must only
drive on the left to avoid crashing into other vehicles). But it
applies also to magical rituals (e.g., you have to utter a particular
spell in order to make it rain). In all such cases, part of the causal
pathway from action to intended outcome is underspecified
(causally opaque). Most importantly, nobody expects there to be
a causally transparent reason why you use feet and not hands
in one sport, drive on the left not the right in some countries,
or repeat this incantation rather than that to make it rain. It is
simply the correct way of doing things in this region or that cultural
setting – the recognized convention. To the extent that such behav-
iours activate the ritual stance, they can certainly serve to commu-
nicate information about the group alignments of the person
adopting them. They can tell us, for example, what sports people
grew up with, what countries they live in, and what cultural tradi-
tions they uphold. The process of observing these conventions
therefore has an affiliative aspect. Nevertheless, in all these cases

the instrumental stance is also likely to be activated because there
are very salient end goals in play – such as communicating informa-
tion, placing a ball in a net, driving safely, or ending a drought.
Accordingly, this subsection discusses common examples from
everyday life (such as games and the acquisition of language), but
also focuses on how cases of magic can be accounted by BST,
because so many rituals throughout the world’s cultures (past and
present) are concerned with bringing about end goals.

2.4.1 Games and language
Boardgames and pretend play provide rich sources of cultural
examples of goal-focused activities in which successful participa-
tion relies on adherence to previously established group conven-
tions (Rakoczy, Warneken, & Tomasello, 2009b). In chess, even
though the explicitly stated goal is to “checkmate” the opponent’s
king, the pieces can only be moved based on a collectively agreed
set of arbitrary rules that do not stand in any resolvable physical–
causal relation to that goal (e.g., there is no non-arbitrary reason
why a bishop would only be able to move diagonally across the
board other than the stipulated rule that this should be so).
Most importantly, in much the same way as navigating traffic,
learning chess requires high-fidelity transmission of rules which
are resistant to innovation – a player cannot suddenly decide
that a piece moves differently than what is set out in the rules.

Analogously, pretend-play paradigms not only demonstrate
children’s propensity to adhere to non-instrumental rules but
also their willingness to pick up specialized vocabulary that is
exclusive to a discrete context. For example, Rakoczy,
Warneken, and Tomasello (2008) taught children to associate a
specific action sequence with the term daxing, and later observed
a puppet perform a different action while applying the same name
to it. Across multiple iterations, children protest whenever these
action–terminology incongruences occur, suggesting a ritual or
normative stance in the context of the game but also in vocabu-
lary acquisition more generally. Indeed, language acquisition
entails similar requirements to game participation or the solving
of coordination problems: Learners must be willing to associate
arbitrary but conventional and prescriptive phonemes with cer-
tain features of their environment – there is nothing inherent to
a word that signals what it means. Much like the collective agree-
ment that a chess piece can move in a certain way regulates the
interaction between the two players, the language we acquire
determines whom we can interact with, thus serving as an effi-
cient identity marker and coordination device. Indeed, at least
some aspects of children’s word learning appear sensitive to the
conventional nature of language (Graham, Stock, & Henderson,
2006) and young learners appreciate that newly acquired vocabu-
lary can be understood by other members of their speech commu-
nity (Diesendruck & Markson, 2001; Sabbagh & Henderson,
2007). Children also appear less inclined to learn a novel word
when there is evidence that it is not shared by other speakers
(Koenig, Cle, & Harris, 2004). Even where a language is less con-
straining by being spoken across different groups, local accents
and dialects are often indicators of cultural origin. Past research
has demonstrated an accent’s ability to act as a hard to fake signal
that is readily picked up by children, influencing their preferences
for word utterances (Butler, Floccia, Goslin, Panneton, & Tech,
2011) and related objects (Mulak, Best, Tyler, Kitamura, &
Irwin, 2014), as well as guiding their decisions about which mod-
els to trust and learn from (Kinzler, Corriveau, & Harris, 2011;
Kinzler, Shutts, Dejesus, & Spelke, 2009). Given these affiliative
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motivations, it is plausible that language learning shares consider-
able overlap with the acquisition of cultural rituals and traditions.

2.4.2 Magic and resolvability
In order to explain the acquisition of magical rituals through the
stances, we turn to the role of action resolvability (Box 1). The
resolvability of an observed action (Legare & Herrmann, 2013;
Legare & Souza, 2012, 2014; Whitehouse, 2011) concerns the
extent to which the causal structure of an action is perceived to
be knowable (in theory if not de facto) and thus whether a novice
will seek to resolve uncertainties by trying to establish how the
learned behaviour “works.” There are many goal-oriented actions
in day-to-day life which are causally opaque to the observer but
which are in fact resolvable (Whitehouse, 2011). For instance,
unless one possesses basic mechanical knowledge, the causal
link between moving the gear stick in a car and the effect it has
on speed and acceleration is generally obscure. However, it is
assumed by the observer (either implicitly or explicitly) that, in
principle, there is information available that explains why gears
must be shifted in a certain way in order to go faster. On the
other hand, the ritual stance operates on the assumption that a
sequence has no knowable physical–causal structure (i.e., its
causal opacity is irresolvable), but is used within the social
realm as a means to affiliate, bond, and to promote cohesion.
Much like with perceived instrumentality and causal opacity, we
argue that resolvability lies in the eye of the beholder – in princi-
ple a learner can perceive the causal relationship between flicking
a switch and a light coming on (which is objectively resolvable,
given sufficient understanding of how electrical circuits work)
as unresolvable when relevant information about electricity is
unavailable but contextual cues that favour a ritual stance are pre-
sent (e.g., as may have occurred during first contact in highland
New Guinea; Lawrence, 1989). Conversely, in the case of an action
sequence typically regarded as irresolvably opaque, an agent may
nevertheless interpret the sequence as resolvable if learning cues
render an instrumental stance more likely – for example, if I am
told that handshaking is not an arbitrary convention but a way of
demonstrating that one is unarmed and thus unthreatening.

Magical rituals are abound in the ethnographic and historical
record and may take a great diversity of forms, from the simplest
rubbing boards of the African Azande used to detect witchcraft
(Evans-Pritchard, 1937) to the highly elaborate seafaring magic
of the Melanesian Trobriand islanders (Malinowski, 1935).
What most magical rituals have in common, however, is the
end goal of warding off misfortune by supernatural means. The
types of misfortune such rituals seek to prevent or reverse are
immensely variable – from diseases of the body, mind, and failing
relationships through to the deleterious effects of plague, pesti-
lence, intergroup conflict, drought, fire, and flood. People every-
where recognize that many of these kinds of misfortune can be
prevented by quite straightforward instrumental efforts via natu-
ral causation such as medical treatments, disease prevention, fer-
tilizers, insecticides, flood defences, irrigation systems, and so on.
Nevertheless, such efforts to ward off misfortune are not always
enough and when the risk of failure is great and the means of pre-
venting it limited, people frequently turn to magic and the ritual
stance. Hopes are pinned on causal pathways that cannot be fully
specified and are thus irresolvably opaque. In other words, such
magical thinking often appeals not so much to instrumental pro-
cesses of cause and effect via mechanistic principles but to the peti-
tioning of supernatural agents and the invocation of reciprocal
obligations and other kinds of cooperative principles. There is also

a stronger element of affiliative concern and social bonding in
quasi-instrumental practices than in more purely instrumental tech-
niques and interventions. Thus, the providers of irresolvably causally
opaque medical treatments (homeopaths, shamans, witch doctors,
etc.) invariably foster closer and more affiliative relationships with
their clientele than providers of purely instrumental cures.

Accordingly, BST proposes that, like Sylvia’s recipe, magical
practices can recruit the ritual stance or the instrumental stance
depending on the relative number of perceived cues that convey
conventionality or instrumentality. For example, if a learner
observes a magical practice with a clearly defined end goal (instru-
mentality cue), which is nonetheless accompanied by normative
language (conventionality cue), as well as performed by one or
multiple highly similar models from one’s own group (also a con-
ventionality cue), then BST expects that this makes the activation
of a ritual stance which prompts higher fidelity copying more
likely. Similarly, an individual who is enlisting the services of a
witch doctor, might view the practice through an instrumental
stance if, despite the irresolvable opacity, there is a strong focus
on the end goal combined with the perception that the witch doc-
tor is an expert (both cues to instrumentality). Rituals performed
in the context of baseball may also contain goal-focused cues to
such extent that they overshadow the irresolvable nature of the
action, thus allowing them to be viewed instrumentally.

Accordingly, the differentiation between emic resolvability (the
learner’s perspective of whether an action is causally opaque in a
resolvable manner) and etic resolvability (whether the actions
sequence is actually resolvable) comes with an important implica-
tion for researchers: a practice which appears from the outsider’s
perspective to be magical (irresolvably opaque) may not be inter-
preted as such by the population that engages in it (e.g., because
the instrumental stance is triggered during its transmission
because of a variety of cues that make end goals and assumed
expertise of the model more salient). Consequently, it is impor-
tant that researchers not only view ritual practices from an etic
perspective, considering their evolved functions, but also from
an emic perspective, taking into account the psychological pro-
cesses of the learner. Moreover, in the next section, we turn
towards discussing how the evolved reason a magical practice is
transmitted can differ substantially from the explanations given
by its practitioners in the context of stance deliberateness.

2.4.3 Cultural selection and evolution
BST proposes that stances are adaptive – having two modes of
social learning, for conventional and instrumental behaviour,
makes individuals and societies better able to thrive in their phys-
ical and social environments. Stance psychology could have
evolved via biological or cultural selection. If stance psychology
is a “cognitive instinct” (Pinker, 2010), individuals genetically
inherit a very specific propensity to develop the two modes of
social learning, and those who inherit a better version have
more biological offspring. If, however, stance psychology is a
“cognitive gadget” (Heyes, 2018a, 2019), individuals genetically
inherit only domain-general psychological resources, for example,
attentional, learning, and motivational processes that perform a
variety of jobs. Using these domain-general processes, individuals
learn stance psychology from older members of their community,
and communities with a better version expand or proliferate (see
sect. 5). Whether stance psychology is shaped by genetic or cul-
tural selection, deliberative or automatic, there is significant
potential for the emic (attributed) functions of rituals to diverge
from their etic (evolved) functions.
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Although rituals may be performed for a consciously formu-
lated reason (e.g., dancing to make it rain), we argue that implicit
motivations (such as obtaining affiliative rewards) do not need to
align with such attributed purposes. By associating the high-
fidelity copying of actions that bear conventionality cues (such
as end–start equivalence) with positive social outcomes (such as
being included by the group), automatic copying can guarantee
that a practice is propagated with the level of fidelity that is
required in order to fulfil its etic/evolved functions, without the
need of an emic/attributed function (which may or may not differ
from the etic one). For example, singing in private may be con-
sciously attributed to a purely goal-focused (if causally opaque)
function (e.g., to encourage flowers to grow), but we argue that
the process by which this song was acquired would have been a
social and normative one, whereby the learner must have shown
willingness to copy arbitrary words and melodies accurately via
the ritual stance. Therefore, a consciously formulated function
may differ quite substantially from the learner’s implicit motivations
which are likely selected for by the practice’s culturally evolved func-
tion. Thus, costly practices such as magic do not persist because of
their efficiency in solving instrumental problems (it is unlikely a
song will be transmitted across generations by virtue of its emically
conceived function of making flowers grow), but we argue that,
among other benefits, their longevity within a group can be because
of their contributions to the practitioners’ collective identities.

Cultural selection is often guided not by individual goals and
preferences but by environmental pressures. For example, low-
frequency and high-arousal practices (imagistic rituals) may not
have been intentionally designed for the purpose of maintaining
cohesion in small groups, but may rather result from selective
forces of cultural winnowing such as inter-group conflict or high-
risk subsistence strategies that favoured those types of rituals over
others (Whitehouse, 2018). Accordingly, an automatic account of
BST (as discussed in sect. 2.2) works very well in explaining how
goal-oriented practices that are irresolvably opaque can still be
copied for affiliative reasons, simply because copying similarly
opaque practices with high fidelity has yielded social rewards in
the learner’s past. This is in line with research that demonstrates
equal levels of affiliative mimicry across conditions where a goal is
consciously known or not (Lakin & Chartrand, 2003). In other
words, affiliative copying does not have to rely on deliberate
goal focus but may operate independently of it. Despite the pos-
sibility that the perspective of the learner diverges from the
evolved function of the learned actions, we do not propose that
emic explanations are without purpose or should be dismissed.
On the contrary, as pointed out across previous sections, the
causal opacity of an action sequence as well as its resolvability
are embedded in emic interpretations (they are products of the
learner’s mind) and hence it stands to reason that both explana-
tory levels need to be considered in order to account for the high-
fidelity transmission that is characteristic of traditional practices.

BST has the potential to generate many novel predictions
about quasi-instrumental rituals by investigating how the pres-
ence and number of different cues modulate their frequency in
a population. In some doctrinal religions, “little traditions”
based around quasi-instrumental rituals become widespread
(Redfield, 1955). There is some evidence that although doctrinal
traditions may cultivate strong forms of affiliation with the reli-
gious community, commensurate with their focus on the ritual
stance, little traditions serve more closely the interests of individ-
uals and kin groups seeking to ward off misfortune (Stanford and
Whitehouse, 2021). Quasi-instrumental practices associated with

little traditions may also spread readily across the boundaries of
the doctrinal traditions in which they originate. BST would pre-
dict that magical practices crossing a group boundary are likely
to undergo modification (because they are more likely to be cop-
ied by outsiders via an instrumental stance) while the transmis-
sion of the same magical practice within a group would entail
higher fidelity copying (because it is part of the conventional rep-
ertoire that is maintained via affiliative motivations). This would
account for the tendency for magical practices to contribute to
group identity (e.g., the “houses” associated with the mai or pai
de santo in Brazilian candomblé traditions) while also allowing
them to spread more freely across groups because of their goal
salience (Whitehouse, 2011, 2021), which heightens the probabil-
ity that they are transmitted via the instrumental stance.

3. Psychological foundations of BST

Much psychological research on social learning has been concerned
mainly with the transmission of instrumental skills (Kenward,
Karlsson, & Persson, 2011; Keupp et al., 2013; Lyons, Damrosch,
Lin, Macris, & Keil, 2011; Nielsen, 2006; Nielsen & Blank, 2011;
Nielsen & Tomaselli, 2010; Over & Carpenter, 2009), thus poten-
tially missing a wide range of behaviours that are relevant to our
understanding of cultural evolution. We therefore turn to an outline
of empirical research directly motivated by BST, incorporating both
instrumental and ritual transmission and showing that heightened
fidelity of opaque action primarily occurs in social reparatory sce-
narios, for example, when an actor is facing the threat of ostracism
(Watson-Jones et al., 2016; Watson-Jones, Legare, Whitehouse, &
Clegg, 2014).

3.1 Psychological evidence supporting BST

The two functions of social learning (to acquire instrumentally
useful information and to affiliate with others) as well as their
links to differential copying strategies have been discussed in
developmental science for some time (Over & Carpenter, 2013;
Uzgiris, 1981). Here we seek to extend awareness of bifocal func-
tionality by putting these discussions of social learning into a con-
text where documented differences in copying fidelity can be
linked to the salience of social and action-based cues (see also
Fig. 1) that promote either the wish to affiliate via a norm-focused
ritual stance or to achieve an end state via a goal-focused instru-
mental stance (Herrmann et al., 2013; Legare et al., 2015;
Watson-Jones et al., 2014). Although BST is grounded in anthro-
pological theories of social learning (Whitehouse, 2011), it has
been the object of a series of empirical investigations aimed at dis-
ambiguating the causes and effects of ritual and instrumental
stances respectively using carefully controlled experiments
(Herrmann et al., 2013; Legare et al., 2015; Watson-Jones et al.,
2014, 2016). BST proposes that the differential functions of the
two stances (ritual and instrumental; see Box 1) favour a psycho-
logical division of labour where differing attentional and motiva-
tional states guide social learning in optimized ways. The ritual
stance is prompted by irresolvable causal opacity and the absence
of a salient goal or goal demotion (Box 1). In contrast, through the
lens of an instrumental stance, actions are viewed as having a
rational causal structure, each step contributing to an end goal.
Accordingly, to be an efficient social learner, selectivity in the
degree of copying fidelity is required. When learning a novel
behaviour via action copying, we may rely largely on verbal or
contextual cues that decide whether an action is best interpreted
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as conventional or instrumental (Clegg & Legare, 2016a, 2016b;
Herrmann et al., 2013; Legare et al., 2015). Nonetheless, explicit
cues in the form of verbal instructions are not always available
(e.g., in the absence of pedagogy), so the action type itself often
constitutes a source of either instrumentality or conventionality
(Watson-Jones et al., 2014). If verbal or other extraneous contex-
tual cues signal conventionality, then a learner should be sensitive
to the action’s social value and copy it with higher fidelity.
Watson-Jones et al. demonstrate such a link by testing the psycho-
logical impact of witnessing third-party ostracism on copying
fidelity in a sample of 3–6-year-olds when ritual versus instru-
mental stances were made differentially salient. Children were
shown video primes consisting of moving geometric figures react-
ing in an exclusionary (ostracism condition) or inclusionary man-
ner (control condition) when approached by a new shape and
were then encouraged to copy actions shown by a model. The
sequences were either conventional, exhibiting the same start
and end states (Fig. 2), or instrumental, ending in a different
end state than the one they began with. Copying fidelity was high-
est for conventional actions in the ostracism prime condition. As
predicted by BST, the attentional advantage that causally opaque
action holds over its transparent counterparts in social settings is
also exacerbated by directly experienced ostracism, as shown by
follow-up designs (e.g., Watson-Jones et al., 2016) that manipu-
lated group affiliation (ingroup/outgroup) using the Cyberball
paradigm – a virtual ball tossing game in which participants are
either included (base condition) or excluded (ostracism

condition). Children who were subject to exclusion from their
ingroup showed the highest copying fidelity of a causally opaque
action, surpassing the copying accuracy of those who were previ-
ously included by their ingroup as well as those who were rejected
or welcomed by an outgroup. It appears that the anxieties associ-
ated with social exclusion, even in a very mild form, have poten-
tially far-reaching consequences for how modelled action is
processed and attended to by social learners.

The studies reviewed above show that either directly or indi-
rectly experienced negative interactions with others can cue
changes in young learner’s copying behaviour, demonstrating sen-
sitivity to links between causally opaque action and favourable
social outcomes. Such results are potentially consistent with the
ritual stance being innate, domain-specific, and rule guided
(e.g., a biologically inherited module that is only active in social
interactions and that follows a “copy when ostracized”-rule).
Although such an account provides one possible framing
(Whitehouse, 2021), we consider here the possibility that the
observed data could just as plausibly be produced by domain-
general processes such as associative learning, in which excitatory
and inhibitory links between certain action types and social out-
comes are forged during development (Heyes, 2012). For
instance, the increased negative affect from social exclusion
(rather than the exclusion itself) could result in additional efforts
expended which, paired with the prediction errors that come from
witnessed opacity, could result in overall higher fidelity scores for
causally opaque action sequences but not causally transparent

Figure 2. Start- and end-state equivalence, where item positions in the first step (first tile) of the sequence are identical to the end-state configuration (last tile),
serves as conventional action condition (from Watson-Jones et al., 2014).
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ones. Thus, an increase in non-specific arousal might have differ-
ential effects on ritual and instrumental copying, where height-
ened energetic investment in sequence copying could manifest
in overall heightened fidelity, whereas putting more effort into
endpoint copying does not result in as much accuracy gain
given that the focus lies on the last step, the end goal. This poten-
tial alternative to a social reparatory account stresses the impor-
tance of efficient control conditions (e.g., general types of
arousal as opposed to exclusion alone) in future BST designs to
disentangle the potential specificity of stances from outputs that
operate on mechanisms of general-purpose learning. If copying
fidelity of opaque action is heightened in asocial conditions
then domain-generality becomes a plausible interpretation.

Despite these outstanding questions that clearly show the
importance of integrating BST into other fields of enquiry, the
reviewed experiments are in line with much of the developmental
literature and give rise to the reasonable assumption that at least a
basic understanding of action–reward links precedes the fully
fledged bifocal stance arrangement with which adults navigate
society quite efficiently. Indeed, the literature documents a multi-
tude of cases in which learning facilitates the acquisition and stor-
age of social information such as norms, values, and beliefs
(Legare, Evans, Rosengren, & Harris, 2012; Whitehouse, 2011).
Norms are characterized as mutual agreements on how members
of a group ought to conduct themselves in various social contexts
and their acquisition marks a key milestone in development
(Chudek & Henrich, 2011; Kenward, 2012; Kenward et al.,
2011). Three-year olds intervene when witnessing norm violations
through the use of normative language (Vaish, Missana, &
Tomasello, 2011). Interestingly, children protest especially when
an in-group member violates a norm but remain passive when
witnessing transgressions committed by an unwitting outsider
(Schmidt, Rakoczy, & Tomasello, 2012). Further, pretend play
paradigms show how children are committed to arbitrary rules
and the proper way to handle play scenarios (Nielsen, 2012;
Rakoczy et al., 2008; Rakoczy, Brosche, Warneken, & Tomasello,
2009a, 2009b). In Keupp et al. (2013), children protested more
when a third party omitted irrelevant actions whenever those
were labelled as conventional, pointing towards a normative inter-
pretation of play behaviour. Similarly, Clegg and Legare (2016a,
2016b) demonstrate that linguistic cues that are indicative of con-
vention rather than instrumentality boost copying fidelity of 3- to
6-year-olds in a necklace-making activity, further reinforcing the
notion that the interpretation of the context in which knowledge
is acquired influences the way it is transmitted. Moreover, recent
findings indicate that norm acquisition follows similar develop-
mental trajectories across different societies (House et al., 2020).
Overall, the reviewed findings paint a coherent picture of child-
ren’s tendencies to attribute normativity when prompted, but
instances of self-inferred norm attribution, occurring in contexts
where it is not explicitly prompted, are also documented (Schmidt
et al., 2016). Again, it is tempting to resort to cognitively rich
explanations that accord children a fully fledged understanding
of norms, group affiliations, and social dynamics. These findings
are nonetheless suggestive that an early emerging rudimentary
capacity to associate certain types of actions with certain types
of outcomes lays the foundations for an appreciation of the affili-
ative value of cues signalling non-instrumentality. Accordingly,
the ritual stance is geared towards obtaining social rewards,
while the focus on reaping inanimate benefits within the context
of goal achievement marks the instrumental stance (Herrmann
et al., 2013; Legare et al., 2015; Watson-Jones et al., 2014).

In addition to studies tailored to test BST and normative pro-
test, basic research on “overimitation” (Box 1) (Call, Carpenter, &
Tomasello, 2005; Horner & Whiten, 2005; Nagell, Olguin, &
Tomasello, 1993; Whiten, Custance, Gomez, Teixidor, & Bard,
1996) provides further support for our framework. While nonhu-
man primates sometime copy simple instrumental behaviours,
giving rise to localized tool-using cultures in some natural settings
(Boesch & Boesch-Achermann, 2000), humans copy not only
technically useful behaviours, but also arbitrary social conventions
to an extent unmatched by other primates (Horner & Whiten,
2005). Since at least the late Palaeolithic, we have produced and
passed down increasingly complex cultural traditions, building
cumulatively over generations (Hodder, 2012). This appears to
have resulted from a subtle change in human learning strategies
whereby instead of copying pragmatically any behaviour that pro-
duces desired outcomes, we also began to copy behaviour for
which no causal rationale was available. Studies of the phenome-
non have been carried out with western samples of both adults
and children (Flynn & Smith, 2012; McGuigan, Gladstone, &
Cook, 2012; McGuigan, Makinson, & Whiten, 2011; Whiten
et al., 2016), as well as in a broad range of other cultural groups,
from hunter–gatherers in Africa to swidden horticulturalists in
Melanesia (Clegg & Legare, 2016a; Corriveau et al., 2017;
Nielsen & Tomaselli, 2010; Nielsen, Mushin, Tomaselli, &
Whiten, 2014; Taniguchi & Sanefuji, 2017).

Studies of overimitation often present research participants
with tasks involving the extraction of a reward from a puzzle
box following a demonstration of both causally transparent and
causally opaque behaviours by the model (e.g., Horner &
Whiten, 2005). In some cases, causal opacity is achieved by the
insertion of behaviours that do not help with the extraction of
the reward (e.g., “tapping the side of the jar with a feather and
then unscrewing the lid”; Lyons et al., 2007). In other experi-
ments, such behaviour does contribute to the end goal but only
inefficiently (e.g., pushing a light switch with one’s forehead
rather than using one’s hands; Buttelmann, Carpenter, Call, &
Tomasello, 2007; Nagell et al., 1993). And in yet other designs,
a more efficient method is available but overlooked by the
model (Corriveau et al., 2017). In all such cases, human partici-
pants in the experiments copy the unnecessary or inefficient
behaviour rather than prioritizing only the causally relevant
aspects. Accordingly, BST proposes a much more pivotal role of
non-instrumental imitative strategies, by drawing attention to its
ability to act as signals of sharedness and aligned intention
between actor and imitator (Over & Carpenter, 2012;
Tomasello, Carpenter, Call, Behne, & Moll, 2005). For instance,
using a puzzle box overimitation paradigm, Nielsen and Blank
(2011) have shown that children tend to not copy the causally
irrelevant parts of a solution when the demonstrator is absent
during copying. Further, when previously primed by either a
mimicry game or an instrumental game, 2-year-olds overimitate
or engage in selective copying, respectively (Yu & Kushnir,
2014). Most importantly, the effects of the mimicry prime only
persist if the experimenter is the same across both phases (thus
excluding simple motor priming as an explanation).
Additionally, 2-year-olds were also found to make use of unnec-
essary tools only in conditions where the model is physically pre-
sent as opposed to shown on a screen (Nielsen, Simcock, &
Jenkins, 2008). When learners copy observed behaviour accu-
rately, they temporally increase similarities between themselves
and the model, which in turn increases their likelihood of being
perceived favourably by the model as shown by research
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documenting that children preferentially help those that imitated
them previously (Carpenter, Uebel, & Tomasello, 2013; Over,
Carpenter, Spears, & Gattis, 2013). Increased copying fidelity
observed in scenarios of overimitation has the effect of conserving
shared conventions in the cultural repertoire. This is in line with
BST’s core premise that the copying of causally irrelevant ele-
ments is because of the motivation to affiliate with the model.
There are various potential points of proximate origin from
which such motivations can spring. For instance, social learners
might retrospectively pick up a link between opaque copying
and the presence of social rewards, in a way that the behaviour
becomes habitual and thus persists even in the absence of further
incentivisation. A learning individual may also extrapolate an
observed relationship between causally opaque elements and
affiliative gains onto other exemplars of ritual behaviour (in a pro-
spective fashion). Most likely both retrospective and prospective
learning modes are involved in the ontogeny of BST, which is dis-
cussed in more detail in section 5.

We now turn to accounts of overimitation that potentially com-
pete with BST. These suggest that non-instrumental copying is a
mere by-product of our strong reliance on culture to generate tech-
nological solutions. Overall, BST provides an alternative view to such
by-product explanations which attribute little to no importance to
the type of action that is transmitted. Moreover, we argue that
BST provides a more encompassing framework within which to
understand the broad range of research findings on social learning.

3.2 By-product accounts of non-instrumental copying

One possible explanation for replication of instrumentally super-
fluous action might be the learner’s over-estimation of its causal
efficacy (Lyons et al., 2007, 2011). When children copy causally
opaque behaviour, it could be because they think the model is try-
ing to help them to acquire useful information and skills, even if it
is not immediately obvious how or why (Buchsbaum, Gopnik,
Griffiths, & Shafto, 2011; Hoehl, Zettersten, Schleihauf, Grätz,
& Pauen, 2014; Vredenburgh, Kushnir, & Casasola, 2015). For
example, an influential early study on this topic revealed that
infants were willing to copy unnecessarily tortuous methods of
activating a light switch (using the forehead instead of the
hands) after observing an adult model doing it that way
(Gergely, Bekkering, & Király, 2002). The infants in this study
were, however, sensitive to clues as to why the adult was behaving
so strangely. Thus, if the model was tightly wrapped in a blanket
to constrain any arm movements, the infants inferred that this
was why she used her forehead in preference to her hands to acti-
vate the switch and so they were more likely to use their hands to
activate the light rather than to copy the more inefficient method
modelled to them. This has led some psychologists to conclude
that we only copy causally opaque behaviour on the assumption
that it must have a sound rationale, even if that is not apparent
to us right away. It has been suggested that such causal misattri-
bution can be an implicit process, for instance when children
given training to identify correctly the causally unnecessary ele-
ments in a modelled procedure still proceed to copy the irrelevant
actions (Lyons et al., 2011). In these studies, children are actively
encouraged to recognize that the actions are unnecessary and dis-
couraged from reproducing them and yet they still engage in over-
imitation. A possible explanation for this is “automatic causal
encoding” – that is, the copying occurs outside conscious control
(Lyons et al., 2007). In other words, when children copy the
unnecessary actions, they are motivated by implicit expectations

of causal structure and efficacy without being aware of it. These
interpretations assume that non-instrumental copying is merely
a by-product of instrumental copying – hyperactive causal attribu-
tion which automatically over-ascribes instrumental goals to all
goal-demoted and causally opaque actions. These accounts
assume that the costs of falsely ascribing instrumental efficiency
to functionally useless actions are offset by instances where
those actions turn out to be teleologically efficacious.

Misattribution accounts are not without their critics
(Kenward, 2012; Kenward et al., 2011). In line with BST,
Kenward et al. (2011) propose that overimitation, rather than stem-
ming from distorted causal beliefs, acts as facilitator in the develop-
ment of norm acquisition. They found that when operating a puzzle
box, children (aged 4–5) copy unnecessary actions despite verbally
declaring their inconsequentiality to reward extraction. Answers
that signal either unquestioned copying or deontic reasoning were
given upon further prompting, suggesting a normative mindset
that uses opacity to achieve social rewards.

Considering these findings, it may be tempting to regard these
two interpretations of overimitation – automatic causal encoding
versus affiliative motivation – as mutually exclusive alternatives.
That is, the copying of causally opaque behaviour is either moti-
vated by expectations of hidden causal structure based on the
imputation of pedagogic motivations (the “instrumental stance”)
or by expectations of convention learning based on imputation
of normative motivations (the “ritual stance”). Instead, BST pro-
poses that humans oscillate between stances during social learn-
ing, responding flexibly to the kinds of cues available to them
when they observe modelled behaviour. Accordingly, “when the
model is thought to have expertise in the performance of a task
(signalled by cues like confidence, experience, success, and
authority) one may anticipate an opportunity to learn something
of practical use about the affordances of objects and so adopt an
instrumental stance on the behaviour. But when the model is
thought to be exemplifying a ‘proper’ or normative way of behav-
ing (signalled by cues relevant to affiliation, conformism, or
deference to tradition) it may be more appropriate to adopt a
ritual stance on the behaviour and assume that it is simply the
correct or ‘done’ way rather than the most causally efficacious
way, of acting” (Whitehouse, 2021, p. 35).

By-product reasoning also features in the action parsing model
as applied to ritual (Lienard & Boyer, 2006; Liénard & Lawson,
2008). Action parsing encompasses three levels on which
observed actions are processed: the script level, which describes
the overarching theme of the action sequence (e.g., tidying the
kitchen), behaviour, which is a direct and end-focused description
of the action (e.g., cleaning a glass), and gesture, which describes
the discrete sub-components of the behaviour (e.g., raising the
glass, rubbing it with a cloth, etc.; Kapitány & Nielsen, 2017).
Advocates of this approach argue that if instrumental outcomes
of an action sequence are prevented by a missing causal link within
the sequence (e.g., the glass and cloth are both raised but not
brought into contact with each other during performance of a rub-
bing motion) then the attention of the observer shifts down to the
gestural level. Accordingly, when witnessed, causal opacity and goal
demotion cause a prediction error that comes from failing to parse
the observed sequence on the level of behaviour, thus promoting
“cognitive capture,” which is characterized as increased allocation
of attentional resources towards gestural components (Kapitány &
Nielsen, 2017; Lienard & Boyer, 2006). This is in line with “predic-
tive coding” accounts, proposing that the discrepancies between top-
down predictions and bottom-up sensory stimulation result in
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recruitment of additional neural resources geared towards updating
the internal model of the agent and improving the accuracy of
future estimates (Baldeweg, 2006; Friston & Kiebel, 2009; Huang
& Rao, 2011). Predictions based on expected causality are therefore
violated by goal absence, requiring ambiguity resolution. Indeed, the
attention-grabbing nature of causal opacity improves recall
(Kapitány et al., 2018) and objects linked to opaque treatments
are perceived as more special and desirable than occurring in caus-
ally transparent sequences (Kapitány & Nielsen, 2015). Causally
opaque actions may make particularly unique (and hence efficient)
identity markers precisely because they allow much greater combi-
natorial freedom on the gestural level rather than being confined to
the realm of goal-directed behaviour anticipated by the observer.

The proposition that “steps become goals,” that in causally
opaque action sequences the absence of causal structure produces
errors within the observer’s mental prediction system that shifts
attention away from the endpoint towards the sequence constitu-
ents, finds some limited support in developmental research. For
instance, in one study (Carpenter, Call, & Tomasello, 2005),
12-month-olds observed pretend play scenarios performed by
adults (making a toy mouse hop across a mat with sound effects)
either with a salient endpoint (the mouse was placed in a toy
house) or not (it remained on the mat). Copying of play
sequences was found to be more accurate (hopping and sounds
were reproduced) in the latter condition, suggesting that the
absence of a goal prompted children to focus on the fine-grained
level of gestural components. In similar designs, the level of fidel-
ity with which young children copy decreases in conditions where
they understand the purpose of the sequence (Williamson &
Markman, 2006). Increased attention attributed to causally opa-
que action can therefore partially account for the heightened
copying fidelity with which conventions and rituals are reportedly
transmitted. Thus, the structure of an action sequence itself could
drive observed differences in copying fidelity. As with explana-
tions of casual misattribution given in the context of overimita-
tion, the action parsing account would propose that
transmission of causally irrelevant action is a by-product of
error prediction systems that evolved for instrumental purposes.
However, as argued by BST, which considers the tremendous
social value of ritual participation (Whitehouse & Lanman,
2014; Xygalatas et al., 2013), this is unlikely to be the end of
the story. For instance, the action parsing model fails to predict
differences in copying fidelity primed by ostracism as foreseen
by BST (and as reviewed above). Nothing about the level at
which an action is parsed and attended to indicate why it should
be more suitable for affiliation than some other type of action.
Ultimately, we need BST to explain this type of modulation,
where copying fidelity is not exclusively driven by attentional pro-
cesses on the level of parsing (the cognitively “parasitic” nature of
opacity and goal demotion) but also by the learner’s social con-
cerns and motivations during the process of transmission. More
generally, we argue that the value of BST lies in its ability to
add explanatory depth and nuance to the existing literature,
while remaining consistent with the accounts described above:
Causal misattributions, prediction errors, and the level of parsing,
are all likely contributors to the high-fidelity transmission of con-
ventions and traditions but none of them is sufficient to explain
observed differences between ritual and instrumental learning.

In addition to its relevance to various sub-fields of social learn-
ing and cultural evolution research, another hallmark feature of
BST is its emphasis on the importance of including different
action types in experimental paradigms of social learning in

order to disentangle its underlying motivations. In what follows,
we make the case for using fine-grained distinctions between
action characteristics in future research, stemming from a new
framework of cultural action.

4. BST and the cultural action framework

To identify types of action elements that cue a certain stance
(instrumental or ritual) we propose a cultural action framework
(Fig. 3), in which all observed actions can potentially be classified
by their unique pathways and can thus be studied more efficiently
by cognitive and social scientists alike. Bifurcations in our frame-
work are based on the research reviewed above, suggesting that
each step depends on the presence or absence of social cues
that make one or other of these pathways more salient at any
given moment. If an action is observed for which no end goal
is discernible, we view it as irretrievably causally opaque thus acti-
vating the ritual stance and prompting high-fidelity copying
(because any aspect of the action could be socially salient, e.g.,
as a stipulated requirement for functioning as a group identity
marker, one must heed and copy everything). By contrast, if an
observed action does have a discernible end goal, this admits of
two possible scenarios. In one scenario the means to this end
goal is causally transparent and resolvable, activating the instru-
mental stance and prompting less faithful transmission (because
what mostly matters in this case is to achieve the outcome by
whatever method works), leaving room for innovation to occur.
An alternative scenario, however, is that despite the presence of
an end goal the sequence is causally opaque. If that opacity is per-
ceived as resolvable, it activates the instrumental stance, again
prompting lower fidelity copying. If it is unresolved, but neverthe-
less seen as resolvable in principle, it would motivate the “copy all,
correct later” strategy that is typical of instrumental overimitation.
The latter pathway is exemplified by “magical” practices which
focus on an end goal yet underspecify the causal pathway leading
to the desired outcome (see above).

This framework reveals the lop-sidedness of the current exper-
imental literature. The vast majority of studies focus on one path:
Actions that are causally transparent and have a clear end goal
(e.g., Caldwell & Millen, 2010; Muthukrishna, Shulman,
Vasilescu, & Henrich, 2013). Other studies that integrate causal
opacity into their designs lack clear distinctions with regard to
varying degrees of resolvability. The proposed framework there-
fore aims to disambiguate the cognitive processes giving rise to
a multitude of cultural traits and to facilitate more fine-grained
analyses of cultural transmission. For instance, microsociety
designs make use of experimental diffusion chains where an
action is copied from one person to the next to track how it
changes over multiple intergenerational transmissions (Caldwell
et al., 2018). BST predicts that under conditions where social cues
are salient (e.g., presence of ostracism threat), the modelling of goal-
demoted and irretrievably opaque content prompts greater resis-
tance to deviation than instrumental and resolvable action. More
specifically, this could be shown by modifying already popular
experiments (e.g., using paper planes; Caldwell & Millen, 2008)
by including causally opaque elements (such as particular types of
folds that do not contribute to the plane’s aerodynamics or super-
fluous gestures during construction) and then track the longevity
of these elements compared to their functional equivalents. Thus,
by capturing cultural elements that are beyond the realm of technol-
ogy, existing research paradigms can be refined by the current
framework in ways that allow for broader conclusions about cultural
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evolution. As we will now discuss, investigations that are attentive to
the differential transmission patterns of various cultural action types
constitute fertile soil for future research.

5. Future of BST

By providing explanations for the co-existence of copying fidelity
and innovative change, as well as an alternative framework to
by-product accounts of overimitation, BST opens many new ave-
nues for research on the psychological mechanisms and
evolutionary-developmental origins of cultural learning. A key
question about mechanisms asks whether the stances impact cul-
tural learning by modulating attention, motivation, or – most
likely – both. As the action parsing model indicates (Lienard &
Boyer, 2006; Liénard & Lawson, 2008), early processing of observed
action and its context could trigger attention to molar or molecular
features of ensuing behaviour, promoting more effective learning
about coarse-grain (instrumental stance) or finer-grain (ritual
stance) features of the observed action (Leighton, Bird, & Heyes,
2010). While the attainment of a desired terminal configuration
during instrumental copying emphasizes coarse and molar features,
the sequence endpoint of opaque action is less salient because of its
causal inconsequentiality, thus shifting attention towards the molec-
ular features of the action (i.e., “steps become goals”). In addition,
features of the action and context could encourage the learner to
anticipate social or nonsocial rewards for successful performance
(e.g., approval and/or a sticker) and to work harder, producing
higher fidelity copying, when social rewards are both anticipated
and needed – for example, because of recent priming of ostracism
threat (Watson-Jones et al., 2014, 2016).

To investigate these possibilities empirically, the contribution of
attentional processes could be assessed with eye-tracking, and with
variants of the overimitation and start–end-state paradigm using
recognition tests. In these variants, children could be asked to iden-
tify the action they have just observed from a set of images that dif-
fer from the target action at the molar or molecular level. If the
stances have their effects via attention as well as motivation,
more identification errors would occur when actions with a salient
goal have been changed at the molecular level, and when actions

without a salient goal have been changed at the molar level. In
other words, if an observed behaviour is goal-oriented and thus
encoded at the coarse and molar levels (“tidying the kitchen”), it
should be more difficult to detect changes at the level of its
sequence constituents (detecting whether a glass was first “raised”
and then “scrubbed” or vice versa). Conversely, the attentional
shift towards the molecular level as is the case for ritualistic behav-
iour (“the candle is the first item to be placed on the table”), should
render identification at the molar level more difficult.

The contribution of motivational processes, already established
using the start–end-state procedure (Watson-Jones et al., 2016)
could be probed further by reversal studies where, in a novel context,
low-fidelity copying produces social rewards, and high-fidelity copy-
ing produces nonsocial rewards. Once they are familiar with this
looking-glass world, do adults and children begin to copy with
higher fidelity when they want nonsocial outcomes? Such a reversal
of the typical pattern would provide strong evidence that copying
fidelity is motivated by expectations about the type of reward that
is likely to follow. Similarly, looking-glass paradigms can be used
to investigate action–reward reversals, where for instance, adopting
the instrumental stance reaps social gains while irresolvable causal
opacity is paired with inanimate rewards. Such designs can poten-
tially uncover the motivational potency with which the anticipation
of either reward modulates the fidelity of transmitted action.

Another important mechanism question asks whether the ritual
and instrumental stances differentially recruit imitation and emula-
tion. In imitation, narrowly defined, the observer copies body
movements – the way that parts of the body move relative to one
another (e.g., fist to chin) – whereas in emulation, the observer
reproduces object movements (e.g., purple cube to red peg)
(Heyes, 1993; Heyes, 2021a; 2021b; Tomasello, Kruger, & Ratner,
1993). Given that many group-defining communicative and ritual
actions are intransitive, consisting of gestures and postures that
do not involve objects (such as rhythmic dancing, marching, and
more generally rituals that rely on joint and synchronous move-
ments; Hove & Risen, 2009; Wiltermuth & Heath, 2009), it is likely
that the ritual stance primes imitation more strongly than the
instrumental stance. This would be significant because there is a
substantial body of evidence that, unlike emulation, imitation

Figure 3. Cultural action framework based on goal-demotion, causal opacity, and resolvability of opacity.
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involves distinctively human cognitive processes that are specialized
for cultural learning (Tennie et al., 2009; Whiten, 2017). Previous
experiments have not indicated a bias towards imitation in the rit-
ual stance, possibly because the object movements in both conven-
tional and instrumental sequences were highly salient compared
with the body movements (Watson-Jones et al., 2014, 2016).
Experiments designed to probe the roles of imitation and emula-
tion would use action sequences in which body movements and
object movements are equal in frequency, distribution, and salience,
predicting higher fidelity copying of the body movements in
conventional than in instrumental conditions.

More broadly, BST encourages research of a kind that is often
neglected in developmental and evolutionary psychology; investi-
gating the extent to which a focal behavioural competence
depends on, rather than scaffolds, cognitive development. At
the dependence end of this spectrum, stance behaviour – higher
fidelity conventional rather than instrumental copying – may be
deliberative (see sect. 2.2). Before copying, the actor categorizes
the action they observed as conventional or instrumental; deliber-
ates about the model’s personal and communicative intentions;
and reflects on their own desires to achieve affiliative rather
than instrumental goals. In other words, stance behaviour may re-
quire a learner, even a young child, to have a range of concepts –
including “convention” or “norm,” “cause,” “should,” and “inten-
tion” – and to be capable of making inferences using these con-
cepts in ways that are typically described as normative
reasoning, causal reasoning, and mentalizing. In contrast, at the
scaffolding end of the spectrum, a child may begin to show stance
behaviour based on simple knowledge of contingencies. She may
have noticed that high-fidelity copying is more likely to meet with
social approval when the action and context have certain observ-
able features, ABC, than when they have other features, XYZ.
Consequently, without knowing why these contingencies hold –
without understanding convention or instrumentality – she
expects high-fidelity copying to produce richer social rewards
under conditions ABC than conditions XYZ and acts accordingly
(Grusec & Abramovitch, 1982; Young, Krantz, McClannahan, &
Poulson, 1994). Thus, at the scaffolding end of the continuum,
stance behaviour has humble beginnings, but it provides a crucial
platform for the development of complex normative and causal
cognition. Once the child can distinguish ABC from XYZ –
once these two sets of observable cues are distinct in her
mind – she can begin to build the concepts through which the
two categories are understood by adult members of her culture.
For example, she can connect adults’ statements about what “we
do” to ABC, and statements about what “works” to XYZ, and
through these build concepts of convention and causation, and
capacity for normative reasoning.

Another, related question concerns the way in which the stances
are inherited, genetically or culturally (see sect. 2.2). On the one
hand, bifocal stance psychology could be an “innate module” or
“cognitive instinct” (Pinker, 2010; Tooby & Cosmides, 2005). In
other words, it is possible that bifocal stance psychology evolved
via natural selection operating on genetic variants, and that all
(or nearly all) contemporary humans genetically inherit a specific
propensity to develop the two stances; a propensity that is realized
with minimal input from experience (e.g., only the opportunity to
observe the behaviour of others). At the other end of the inheri-
tance spectrum, bifocal stance psychology could be a “cognitive
gadget” (Box 1); a product of natural selection operating on socially
learned variants (Birch & Heyes, 2021; Heyes, 2018a, 2018b). In the
gadget case, the genetically inherited ingredients would be

nonspecific (domain-general as opposed to domain-specific; Box
1). These ingredients may include only an enhanced capacity for
detecting action–reward contingencies, and heightened social moti-
vation compared with our primate ancestors, but the experiential
requirements for the development of bifocal stance psychology
would be much more specific. For example, it may be necessary
for children to grow up among adults who consistently approve
high-fidelity copying of conventional actions, and who encourage
active curiosity about how things work.

In principle, the two stances could be genetically or culturally
inherited whether stance behaviour depends on, or scaffolds the
development of, concepts and complex cognitive processes.
However, given that stance behaviour emerges early in develop-
ment (by the age of 3; Watson-Jones et al., 2014), when children
have had limited opportunity to learn about normativity and
other minds through conversation, high dependence on complex
cognition would imply that bifocal stance psychology is at the
genetic end, and high scaffolding would imply that it lies at
the cultural end, of the inheritance spectrum. Consequently, the
dependence and inheritance questions can be investigated
together by examining co-variation between cultural learning
experiences and the development of bifocal stance psychology –
across individuals, groups, and cultures.

For example, do children who have been more consistently
rewarded for high-fidelity copying of conventional actions, and
encouraged to “have a go” with novel objects, develop stance behav-
iour sooner than children with less of this cultural learning experi-
ence? Do they develop a richer understanding of normativity
indexed by verbal measures? Similarly, do children from more tra-
ditional cultures show signs of bifocal stance psychology sooner
than children from less traditional cultures, and use different sets
of cues to delineate conventional and instrumental behaviour?
Affirmative answers to questions like these would suggest a power-
ful role for cultural learning in the development of bifocal stance
psychology; that this cognitive specialization for the cultural
evolution of practical skills is itself a product of cultural evolution.

6. Concluding remarks

No other species is as dependent on culture as humans. Cultural
adaptations resulting from collectively accumulated bodies of
knowledge turned a tropical primate into the ecologically domi-
nant species on the planet. To explain why, we have argued for
the bifocal stance theory (BST) of cultural evolution, which pro-
poses that the co-existence of innovation and adherence to tradi-
tion results from our ability to adopt different motivational
stances and associated copying paradigms attuned to the different
functional affordances of the behaviour to be transmitted. BST
stands in stark contrast to popular by-product accounts, which
assume that faithful copying of causally irrelevant action is
because of reliance on instrumental copying alone. We have pro-
posed empirically tractable alternative accounts of the evolution-
ary origins of the two stances and a novel cultural action
framework to help ensure that experimental designs approximate
more closely real-life cultural transmission. BST not only illumi-
nates historical patterns of differential cultural diffusion (continu-
ity and change in both technology and ritual life), but also raises
new questions about the cognitive underpinnings of cultural evo-
lution. Above all, we propose that if our reliance on culture is
what makes humans stand out on the tree of life, then studying
the bifocal stances that enable culture may hold the key to under-
standing the evolutionary origins of human uniqueness.
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Abstract

We argue for a relevance-guided learning mechanism to account
for both innovative reproduction and faithful imitation by focus-
ing on the role of communication in knowledge transmission.
Unlike bifocal stance theory, this mechanism does not require a
strict divide between instrumental and ritual-like actions, and
the goals they respectively fulfill (material vs. social/affiliative),
to account for flexibility in action interpretation and reproduction.

We argue that bifocal stance theory (BST) overlooks the central
role that communication plays in guiding cultural transmission
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and outline an alternative framework that builds on the cognitive
bases of human ostensive communication (Csibra & Gergely,
2009, 2011; Heintz & Scott-Phillips, 2022; Sperber & Wilson,
1986). Our main argument is that being addressed by knowledge-
able others induces an expectation of relevance in naive learners,
which is sufficient to account for both flexible (and potentially
innovative) and high-fidelity aspects of cultural transmission.
Communicative demonstrations function to bring into focus the
parts of the ostensively manifested action that are relevant, and
as such should be learned and faithfully re-enacted. As the
authors also point out, given that the physical–causal relation
between the observed actions and their consequent outcomes
often appear causally opaque to the naive observers, relying on
others’ communicative behavior is an efficient strategy that nov-
ices can exploit to decipher what is relevant for them in a given
context. Critically, the same instrumental action could be inter-
preted and represented as being transparent or opaque simply
as a function of the particular context in which it is performed.
For example, seeing someone take his hat off while sweating in
hot weather could be interpreted by the observer as a causally
transparent action performed to achieve the teleologically trans-
parent goal of cooling one’s head. However, if a juvenile learner
observes the same instrumental action being performed by some-
one in a cool place such as a temple – a place of worship – then
the sub-goal the instrumental action serves (as a means to express
respect) remains teleologically opaque to the juvenile. In such
cases ostensive behaviors accompanying the performance of the
cognitively opaque means action can be highly useful to inform
the naive learner that despite its apparent teleological opacity
the ostensively highlighted means action is relevant for the
apprentice to acquire and faithfully re-enact.

Several developmental studies corroborate the role that com-
munication plays in relevance-guided cultural learning (e.g.,
Brugger, Lariviere, Mumme, & Bushnell, 2007; Király, Csibra, &
Gergely, 2013; Nielsen, 2006; Southgate, Chevallier, & Csibra,
2009). For example, in a study by Király et al. (2013) an experi-
menter demonstrated a peculiar sub-efficient action, that is, light-
ing up a touch-sensitive box by contacting it with her forehead.
When the demonstration occurred in a communicative context,
14-month-old infants were more likely to faithfully re-enact the
sub-efficient manner through which the experimenter lit up the
box and perform the causally opaque sub-efficient head-touch
means action. In contrast, when they observed the same action
but without being preceded by ostensive communicative behavior,
infants tended to freely emulate the outcome in a more efficient
way, by using their hands to light up the box. These findings dem-
onstrate how ostension modulates action interpretation: When
accompanied by communicative behaviors the sub-efficient man-
ner was interpreted as a relevant sub-goal to achieve the end goal
despite its apparent opacity. By contrast, in the absence of osten-
sive demonstration infants selected and used a more efficient
behavior to emulate the end goal, while ignoring the observed
causally opaque and sub-efficient head contact action. These find-
ings, along with several others (e.g., Southgate et al., 2009) show
how ostensive behavior can flexibly change how an action is inter-
preted, without requiring a bottom-up analysis of “the relative
number of perceived cues that convey conventionality or instru-
mentality,” which BST hinges on to induce either a ritual or an
instrumental stance.

This relevance-guided learning mechanism can dispense with
the need to postulate different stances associated with different
motivational drives and specific sets of cues to yield different

interpretations of observed actions: Variation in copying fidelity
can be explained by the presumption that what is ostensively
demonstrated is relevant for the addressees, even if it is opaque.
Thus, learners do not need to rely on identifying the various
cues indicative of the different stances and weight their combined
strength to decide which stance is appropriate to take, which then
activates the corresponding imitation profile. Furthermore, a
relevance-guided learning mechanism does not assume a discrete
partitioning of the reward landscape into social versus instrumen-
tal benefits, which, in the proposed BST framework, are respec-
tively tied to the ritual and instrumental stance. We deem this
assumption untenable for two reasons. First, social rewards
often accrue to novices also when attending to demonstrations
of transparent instrumental actions: Together with learning how
to fulfill new instrumental goals, children extract information
about the communicators’ social and epistemic value, knowledge-
ability, reliability, and benevolence, which helps them preferen-
tially interact with partners who are more likely to provide
relevant learning opportunities in the future (e.g., Begus, Gliga,
& Southgate, 2016; Brosseau-Liard & Poulin-Dubois, 2014).
Second, many non-instrumental, goal-demoted, or causally opa-
que actions (which by BST criteria fall under the ritual stance)
are established for reasons other than to signal affiliation:
Conventions serving purely as coordination devices (e.g., driving
on one side of the road) are typically enacted and complied with
because they constrain individual behaviors in collectively profit-
able ways, not because they signal the group membership and
degree of affiliation of their adopters (Bicchieri, 2006).
Furthermore, the acquisition of such “opaque” practices is often
not primarily motivated by affiliative needs, but by a fundamental
epistemic drive to learn the relevant knowledge of their cultural
communities (Gergely, 2013; Gergely & Jacob, 2012; Király
et al., 2013). This is evidenced by selective imitation studies show-
ing children’s faithful copying of cognitively opaque actions from
ingroup demonstrators even in their absence (Altınok, Király, &
Gergely, 2022; Buttelmann, Zmyj, Daum, & Carpenter, 2013).
In sum, unlike BST, which presupposes social interactions to
reflect the segregation of diagnostic indexes (cues) and payoff
types (rewards), the relevance-guided learning mechanism
sketched here dispenses with such assumptions. It suggests
instead that flexible acquisition and reproduction of socially
shared practices are possible irrespective of whether these serve
instrumental, coordinative, or affiliative functions. We conclude
that studies of cultural evolution would strongly benefit from inte-
grating the theories of ostensive communication, which provide
key insights about why and when people faithfully copy opaque
actions.
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Abstract

To shed light on the key premise of the bifocal stance theory
(BST) that social learners flexibly take instrumental and ritual
stances, we focus on developmental origins of child-led informa-
tion transmission, or teaching, as a core social learning strategy.
We highlight children’s emerging selectivity in information
transmission influenced by epistemic and social factors and
call for systematic investigation of proposed stance-taking.

In light of the bifocal stance theory’s (BST) main premise that
social learners flexibly take instrumental and ritual stances, we
review emerging literature on child-initiated information trans-
mission as a crucial component of active social learning toolkit.
We argue that to fully understand the developmental origins of
the proposed stances, we need to consider child-led teaching
which is currently overlooked in the target article’s focus on
imitation.

Active teaching – or pedagogical information transmission – is
a complex social learning strategy enabling knowledge exchange

as an essential element of human cumulative culture (Burdett,
Dean, & Ronfard, 2017; Kline, 2015; Strauss & Ziv, 2012). It
allows to effectively convey acquired information or practical skills
to less knowledgeable others, without the need for independent
learning through trial and error. The presence of teaching behav-
iors early in human ontogeny supports the premise that children
are not merely passive recipients of knowledge, but also actively
seek and further propagate knowledge to others (Bazhydai &
Harris, 2021; Gweon, 2022). Therefore, focusing on children as
active teachers in complex social learning contexts can help
uncover the underlying cognitive mechanism and the
emergence of the proposed stances. Can we observe the indices
of instrumental and ritual stance-taking in children’s own infor-
mation transmission?

Developmental research suggests that children start to actively
share information with others from infancy (Gweon, 2022;
Ronfard & Harris, 2018). Behavioral strategies used to propagate
knowledge increase in sophistication with development (Strauss &
Ziv, 2012). In the first 2 years of life, children use gestures, such as
pointing to the location of objects for a naïve observer, and action
demonstrations; at 3 years of age, they inform others by using
elaborate demonstrations (e.g., how a game is played); demonstra-
tions are accompanied by explanations when they are 5-year-old;
and at around 7, they tailor information for learners’ specific
needs, such as by correcting mistakes and providing individual
feedback.

The crucial question arising here is whether children are selec-
tive when they propagate information to others, and if so, how
early in ontogeny such selectivity emerges? While the target arti-
cle evidences stance switching from infancy by focusing on imita-
tion behavior, more direct evidence to assess this key premise of
the BST would come from child-initiated teaching behaviors.
The expectation that children will be selective in their teaching,
rather than exhibit a “teach all” pattern, arises, first, from evidence
of children’s selective trust in others’ testimony based on infor-
mant’s epistemic or social characteristics (Tong, Wang, &
Danovitch, 2020). Second, already by preschool years, children
hold explicit ideas about what constitutes good teaching (Sobel
& Letourneau, 2016, 2018) and view providing relevant informa-
tion as key to good teaching (Gweon, 2022). The relevance of
information depends both on the nature of information itself and
on the characteristics of the learners who vary in their goals, abil-
ities, prior knowledge levels, and social affiliations, among other
factors. A natural outcome of this relationship would lead to
employing tailored approaches when teaching others.

Emerging findings support the notion that children flexibly
make selective decisions on what kind of information to transmit,
to whom and when. They consider learners’ goals and abilities
(Gweon & Schulz, 2019), social group affiliation (Karadağ &
Soley, 2022; Schmidt, Rakoczy, & Tomasello, 2012), and occupa-
tions (Danovitch, 2020). Further, children do not transmit all
learned information indiscriminately, but variably prioritize gen-
eralizable (Baer & Friedman, 2018; Gelman, Ware, Manczak, &
Graham, 2013), cognitively opaque (Ronfard, Was, & Harris,
2016), simple (Bazhydai, Silverstein, Parise, & Westermann,
2020), and information acquired through explicit pedagogy
(Vredenburgh, Kushnir, & Casasola, 2015). Finally, children con-
sider how much it would benefit the learner and how costly it
would be for the learner to acquire information independently
(Bridgers, Jara-Ettinger, & Gweon, 2020).

Can BST explain children’s selectivity in active information
transmission? Research to date, while limited, lends support
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to this idea. For example, instrumental stance-taking may
explain the finding that children provided more comprehensive
information to the learner who requested information to enable
them to effectively complete an action, and also when the
learner was introduced as being “silly” compared to exception-
ally smart (Gweon & Schulz, 2019). Ritual stance-taking might
account for children’s use of normative language and enforce-
ment of conventional norms selectively with ingroup but not
outgroup members (Karadağ & Soley, 2022; Schmidt et al.,
2012). To directly investigate whether observed selectivity in
information transmission stems from flexible stance-taking,
future studies should focus on systematically manipulating fac-
tors that may potentially trigger these stances during transmis-
sion – those regarding both the nature of information and the
social attributes of the learner. Here, while the target article
acknowledges the role of information opacity and resolvability
when discussing selectivity in imitation behavior, other episte-
mic and social factors may provide insight into children’s moti-
vations and pave the way for more targeted research into
underlying cognitive mechanisms of stance-taking across social
learning strategies. Thus, future studies should focus on selec-
tivity in information properties, such as complexity, efficiency,
and relevance, in conjunction with epistemic and social attri-
butes, such as knowledgeability or group membership of both
informants and learners.

Finally, while most of research to date stems from children of
preschool age and above, when representations of knowledge and
explicit understanding of its transmission develop (Ziv & Frye,
2004), research on active information transmission in pre-
mentalizing age is in its infancy (Bazhydai et al., 2020; Flynn,
2008; Karadağ, Bazhydai, & Westermann, 2022; Liszkowski,
Carpenter, Striano, & Tomasello, 2006, 2008; O’Neill, 1996). This
limits our ability to draw generalizable conclusions with regard to
the developmental trajectory of children’s selectivity and stance-
taking, domain specificity, or generality of the underlying cognitive
mechanism and deliberateness or automaticity of these processes.

We conclude that BST has the potential to explain children’s
emerging selectivity in active information transmission and pro-
pose future directions for systematic investigation of instrumental
and ritualistic stance-taking to further our understanding of the
factors that affect the level of sophistication, diversity, and flexibil-
ity of the developing social learning toolkit.
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Abstract

On Jagiello et al.’s cultural action framework, end-goal resolv-
ability and causal transparency make possible the transmission
of complex technologies through low-fidelity cultural learning.
We offer three further features of goal-directed action sequences
– specificity, riskiness, and complexity – which alter the effec-
tiveness of low-fidelity cultural learning. Incorporating these
into the cultural action framework generates further novel, test-
able predictions for bifocal stance theory.

According to Jagiello et al., because low-fidelity cultural learning
relies on individual causal reasoning and trial-and-error, it is only
likely to be successful in some circumstances. For example, when
the goal-directed action is causally transparent and the end goal is
resolvable. When such circumstances do not hold we should
expect the adoption of the ritualistic stance and high-fidelity cul-
tural learning. Despite being in broad agreement with Jagiello
et al., we suggest an addition to bifocal stance theory. In particu-
lar, there are circumstances where low-fidelity learning will
robustly fail despite the causal transparency and/or end-goal
resolvability of the cultural trait involved. Such circumstances fea-
ture three key characteristics: specificity, riskiness, and complexity.

Specificity concerns the range of possible action sequences for
achieving a desired goal. When this range is very narrow (i.e., the
specificity is high), there is little room for learning error.
Correspondingly, there is limited scope for the learner to tinker
with the action sequence being modelled, as deviation from the
appropriate sequence will not achieve the desired end. For exam-
ple, preparing an edible flour from the sporocarps of the
Australian nardoo fern, Marsilea drummondii, requires following
a highly specific action sequence of washing and other activities
(Earl & McCleary, 1994; see also Boyd, 2017, pp. 9–19). If this
sequence is not followed, the consumption of the resultant flour
over prolonged periods leads to thiaminase poisoning. In such
contexts, we should expect to see selection for the ritualistic stance
to reduce the possibility of error. In contrast, when there is a
broad range of possible action sequences capable of producing a
desired end goal (i.e., the specificity is low) there is room for
the learner to engage in tinkering whilst still achieving success.
For instance, an egg can be cracked on a sharp edge, using a
knife, or using a custom-made tool. Unlike in the high-specificity
case, here the instrumental stance is likely to be sufficient for
robust transmission of the cultural trait.

The riskiness of an action sequence also influences whether
employing the instrumental stance is a fruitful strategy (regardless
of whether the specificity of the action sequence is high or low).
Riskiness concerns the costs the learner will incur should they
make a mistake (rather than the risk they will make the error in
the first place). When the risk of error is high (e.g., where failure
of the learner to perform the exact sequence of actions produced
by the model results in death or serious injury) the trial-and-error
style learning characteristic of low-fidelity cultural inheritance is
expensive and inefficient. Conversely, action sequences with low-risk
profiles offer a potentially fruitful opportunity for innovation. Again,
food processing is illustrative. Bitter yam, Dioscorea dumetorum, is a
staple carbohydrate amongst some Nigerian cultures which, like nar-
doo, is poisonous without careful processing by soaking, washing,
and drying. Unlike nardoo, however, even a very small amount of
poorly or unprocessed bitter yam can prove fatal (Omefe,
Ajetunmobi, Onyema, & Atoyebi, 2021). Whilst both action

sequences are highly specific, bitter yam processing is more risky
for the learner than nardoo processing because failure to carry it
out properly is very likely to cause immediate death or severe illness.

For both risky and high-specificity action sequences the costs
associated with error (either in failure alone, or death or serious
injury) mean we should expect to see selective pressure for the rit-
ualistic stance. As Jagiello et al. note, casual transparency and resolv-
ability can mitigate this possibility by increasing the likelihood that
the learner will rationally recreate the action sequence of the model
with high accuracy. Whilst causal understanding goes some way to
overcoming the challenges posed by riskiness and specificity, we are
sceptical that even perfect causal understanding is entirely up to the
task when the action sequence in question is complex in nature.

Action sequences vary in their complexity: the number and
variety of steps they are comprised of. A simple action sequence
may have only one step which is repeated (e.g., cracking an
egg). A more complex action sequence may have multiple, hetero-
geneous steps (e.g., processing nardoo). For simple sequences the
learner has relatively little to rehearse and memorise to success-
fully achieve the desired goal. Even if highly specific, with any-
thing but a very high cost of error, simple sequences can be
expected to be rapidly learned with low-fidelity learning and causal
understanding. For complex action sequences, however, there are
many steps to rehearse, order, and memorise to achieve the desired
end goal. The cognitive load is much higher. Where an action
sequence is complex and involves high risk and/or high specificity,
this challenge is even greater, as trial-and-error or tinkering is costly
and/or ineffective. Whilst causal understanding would be benefi-
cial, it remains much harder for the learner to achieve the desired
outcome with low-fidelity learning than in the low-complexity case
because of the sheer number of possible “wrong moves.”

This sort of situation (high specificity or high risk, plus complex-
ity) would not have been unusual in the history of our lineage. Even
focusing solely on foods, there are many plants and animals (puffer-
fish, raw kidney beans, bitter almonds, cassava, to name a few), which
require specific, complex processing to make them edible by humans.
In our view, such situations would generate selection pressure for the
ritualistic stance, regardless of causal understanding. This would lead
to the cultural evolution of various forms of cultural scaffolding
designed to invoke the ritualistic stance (and thus high-fidelity learn-
ing). This sort of scaffolding might include song, narrative, ceremony,
and other typically ritualistic cultural practices we see used around
the social transmission of technology. A work song, for example,
which invokes the order of steps of a highly specific task makes it eas-
ier for a teacher to successfully transmit the correct action sequence
to the novice. This is a testable prediction that, if found to be true,
would provide further support for the bifocal stance theory.
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Abstract

The bifocal stance theory posits two stances – the ritual and
the instrumental – each a learning strategy with different fidelity
outcomes. These differences in turn have long-term
consequences for cultural stability. Yet we suggest the key con-
cept of “fidelity” is insufficiently explicated. Pointing to counter-
examples and gaps in the theory, we suggest that explicating
“fidelity” reveals the stances to be heuristic explanatory strategies:
first-pass explanatory glosses of learning and its consequences,
not descriptions of the inner machinery of agents.

We are on board with the authors’ broad enterprise: to identify,
sort, and understand influences on social learning and their
downstream effects on the stability of cultural traditions. Yet we
have reservations about two key elements of the project: the role
of the posited stances and the use of the “fidelity” concept. The
two concerns are related. Reflecting on fidelity shows the stances
provide only rough approximations of learning and its outcomes.
This suggests the stances are not descriptions of cognitive pro-
cesses, but rather, are rough-and-ready heuristic strategies for
explaining downstream consequences of learning.

Consider first that acquiring ritual behaviour does not straight-
forwardly involve molecular (fine-grained behavioural) learning,
or instrumental behaviour molar (goal-oriented) learning. Cases
abound where learning goal-oriented behaviour requires attend-
ing to specific action sequences and the fine-grained details of
those actions. The Levallois method of flint-knapping requires
learning not just the core-trimming sequence through flake
removal (molar), but also the specific kinematic profile for achiev-
ing the correct angle, velocity, and force of impact (molecular)
(Roux & Bril, 2005). Cases also abound where attentiveness to a rit-
ual’s goal is more important than its fine-grained profile: think of
ritual handwashing, dressing-up for a wedding, or properly kneel-
ing during salah. The lessons to take from these counterexamples
are two-fold: the grain at which traits are learned varies with the
behavioural specifics, irrespective of ritualistic or instrumental
cues, and this undermines anything but a contextual, particularist
evaluation of fidelity (Charbonneau & Bourrat, 2021).

Building on this, a second concern emerges out of the pro-
posed links between the stances and long-term cultural stability.
The authors suggest the two stances generate fidelity differences,
understood as a propensity to produce faithful learning episodes
(Charbonneau, 2020). Yet these propensity claims extrapolate
from single episodes of learning without attending to the task

structure or its effects on transmission. To see why this is a prob-
lem, consider two learners, each perfectly exemplifying one of the
two stances: one ritual and one instrumental learner. Both learn-
ers observe the same model acting in order to complete a task.
Some actions are causally transparent and instrumentally relevant,
others opaque and conventional. Adopting the ritual stance, the
first learner copies all actions faithfully. By contrast, the learner
adopting the instrumental stance drops causally opaque actions,
retaining only those transparently linked to task completion. To
simplify matters, let us assume this leads the instrumental learner
to acquire the optimal approach to the task.

After this first learning episode, the ritual learner will have
acquired a trait with more fidelity than the instrumental one –
the ritual learner’s behaviour will be more similar to the model’s
than the instrumental learner. The situation changes, however,
when we consider a second generation of stance-exemplary learn-
ers. In a lineage of ritual learners, the full sequence will be
retained – including the instrumental and the conventional
actions. In a lineage of instrumental learners, however, the full
sequence, composed strictly of causally transparent action, will
also be copied faithfully, as there are no further opaque or ineffec-
tive actions to be dropped. This can be projected into the future.
While more content – more information – will be passed on in
the ritual lineage, both lineages will be characterized by faithful
transmission episodes. Though differing, both will be equally
stable. What this toy example shows is that the authors’ distinction
between the (long-term) fidelity of the two stances extrapolates
from an insufficiently characterized learning episode: an
initial and uncertain encounter with a learning input composed
of both causally transparent and causally opaque actions. This
extrapolation misses important facts, notably, that the task
structure can itself influence transmissibility, and in turn, have
important effects on stability over multiple episodes (Claidière
et al., 2018).

Third, this points to an important explanatory gap between
accounts of learning and accounts of long-term fidelity.
Bridging this gap requires attending not only to the learning of
traits, but also to their expression (Morin, 2015). If traditions
are to remain stable over time, individuals must be motivated to
produce behaviour similar to what they have learned.

In some situations – say, when they know the optimal trait –
agents will express the same behaviour day in, day out.
Otherwise, the stable expression of behaviour requires additional,
often exogenous, machinery: social sanctioning, reputation
loss, threats of supernatural punishment, and so on. Deviant
behaviour needs to be recognizable, (potentially) punishable,
and (definitely) correctable. When this social machinery is weak
or absent – for instance, when agents find themselves in
novel social contexts – opportunistic behaviours might creep in.
Even longstanding rituals might give way to instrumental
exploration.

The emerging science on the acquisition of behaviour and
norms suggests that learners – especially children – learn not
just how to produce an action, but also what not to do, which
they can use to decide what they can get away with (Nichols,
2021). Work studying moral sense acquisition in children dove-
tails with cultural evolution, showing how children are sensitive
to the in-group/out-group statuses of agents, authority-
dependence of prescriptive norms, and influence this has on reg-
ulating their own behaviour and that of other agents (Ayars &
Nichols, 2020; Nichols, 2021; Schmidt, Rakoczy, & Tomasello,
2012). Explanations of the long-term stability of culture, in
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other words, must incorporate the wide range of information that
agents acquire and weigh when deciding what behaviour to
express (Buskell and Tennie, forthcoming; Morin, 2015).

Are the “ritual” and “instrumental” stances descriptions of
real cognitive patterns? Do these patterns correspond to differ-
ences in fidelity? The complex interplay between informational
cues, trait history, and expression undermines easy inferences
between learning and fidelity. Because of this we think that,
rather than offering insight into the black box of cognition,
the authors’ stances are best understood as heuristic explanatory
strategies; first-pass glosses that orient the investigator towards
trait features influencing the learning, expression, and long-term
fidelity of culture that can be fleshed-out with further investiga-
tions into the task, social context, and historical pressures.
The stances are not descriptions of what goes on in the heads
of learners, but useful guides for explaining the stability of
traditions.
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Abstract

This commentary argues the case for developmental psychopathol-
ogy in understanding social learning. Informed by work on “episte-
mic disruption,” we have described difficulties with social learning
associated with many forms of psychopathology. Epistemic disrup-
tion manifests in an inability to move between innovation and con-
formity, and arises from poor mentalizing, which generates
difficulties in identifying social cues that trigger the correct stance.

Bifocal stance theory is cogently positioned as a transdisciplinary
integrative approach to explaining the flexibility with which
humans move between imitation and innovation in order to max-
imize opportunities for social learning. Here, we seek to extend
the transdisciplinary range to hold an emphatic place for develop-
mental psychopathology. Theorists of social cognition tend to use
a model of normatively archetypal functioning but we suggest that
such platonic idealism in relation to human social cognition forms
a missed opportunity, for two reasons: (a) psychopathological func-
tioning can illuminate processes as they become distorted and (b)
social cognition does not take place at the level of abstraction –
rather ruptures, misattunements, and the socially nested task of
achieving joint attention are the stuff of higher-order cognition.

We will begin with our first point, what we can learn from psy-
chopathology. Informed by clinical thinking on “epistemic petri-
fication,” we have described particular difficulties with flexible
social learning that are associated with certain forms of psychopa-
thology, most centrally, borderline personality disorder (BPD)
(Fonagy, Luyten, & Allison, 2015). It has been observed that indi-
viduals with this diagnosis tend to be particularly vulnerable to
epistemic disruption, which arises out of a poor capacity for men-
talizing and generates breakdowns in social communication and
learning. Mentalizing – the ability to understand actions as
underpinned by mental states, in both other people and the self
– may be essential in making the effective use of the bifocal stance
possible. Appropriate switches in stance depend on being able to
make use of social cues about what is being demonstrated or com-
municated. Difficulties in mentalizing on the self-other dimen-
sion (Fonagy & Luyten, 2009), can lead to either or both: (a)
my imagined image of myself in the world, and (b) the image
of myself and the world that I imagine my “teacher” to hold of
me, becoming disrupted or distorted. As a result, I may resort
to slavish imitation (perhaps because my image of myself is so
diffuse that any communication about what I should do and
who I am in the world is accepted) or unmoored innovation (per-
haps because I cannot recognize myself as accurately recognized
in my communicator’s image of me and it is better to work things
out instrumentally on my own than trust their view about how to
navigate the world) (Fonagy, Allison, & Campbell, 2019). Where
mental disorder is indicated, an individual is stuck in one position
or another – excessive imagination is as pathological as excessive
copying when it comes to social adaptation. We would suggest that
what we have identified as epistemic trust, mistrust, and credulity
(Campbell et al., 2021) might manifest as difficulties in adopting
a flexible bifocal stance. Some individuals might be stuck in an imi-
tative mode or in an instrumental mode, others may oscillate
between the two but with insufficient discrimination – we have
described this as the epistemic dilemma which individuals with
some forms of personality disorder experience. In such a state, indi-
viduals veer between excessive epistemic credulity (imitation) and a
repudiation of the content of others’ minds (which might be
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understood as a form of unmoored innovation). We have conceptu-
alized a number of forms of psychopathology as understandable in
terms of such epistemic disruption (Fonagy et al., 2021).

Where our model diverges from Jagiello and Heyes is in our
emphasis on the interactional nature of the processes and the sig-
nificance of the quality of communication. The theory of episte-
mic trust, in the form that we have proposed, is based on
developmental psychopathology. Social learning first takes place
in the context of early caregiving relationships. The biological pre-
disposition of the caregiver to respond contingently to the infant’s
expressive displays creates the foundation for the infant to acquire
further knowledge from that individual. During what we have
termed “marked mirroring interactions,” the attachment figure
will “mark” referential emotion displays to signal the generaliz-
ability of knowledge and effectively to instruct the infant about
the infant’s subjective experience (Fonagy, Gergely, Jurist, &
Target, 2002; Fonagy & Target, 2007; Gergely & Watson, 1996).
“Marking” by the caregiver as part of “good enough” mirroring
serves as ostensive cues that enable a child to feel recognized as
a subjective, agentive self, which in turn reinforces epistemic
trust, optimizing the effectiveness of social transmission of knowl-
edge. Being able to appropriately adjust one’s bifocal stance
between imitative and instrumental learning to specific contexts,
we suggest, requires both epistemic trust and epistemic agency
that (a) constitute a developmental achievement, incubated by
particular social experiences, and (b) are necessarily subject to
being closed off in response to social interaction which suggests
that such cooperative learning is not self-protective (Sperber
et al., 2010). The authors cite Watson-Jones’ experiment of social
copying in children, which found that children who were first
exposed to social exclusion by their in-group in a virtual ball-
tossing game showed the highest fidelity in copying a causally
opaque action, compared to both those who were included by
their in-group and those who were rejected or included by an out-
group. Developmental literature indicates that children are more
likely to protest norm violation when it is committed by an
in-group rather than an out-group member. We also know that
individuals with BPD, who are prone to epistemic credulity (social
copying), also tend to show heightened sensitivity to social rejec-
tion (Hanegraaf, van Baal, Hohwy, & Verdejo-Garcia, 2021);
effect sizes across studies are large with BPD patients more likely
to be reporting feelings of exclusion even in social inclusion
conditions (e.g., Brown et al., 2017).

This emphasis on the role of the quality of the relationship
between the source of knowledge and the learner takes us to
our second point – that higher-order social cognition cannot be
understood as an abstraction. This position has been influenced
by recent work on the origins and functions of some of the
characteristics which we identify as central to our identity as a
species as being inherently social. Mahr and Csibra (2017), for
example, have argued that episodic memory principally functions
to enable social communication. Memories of personal experience
provide us with a rationale for our behaviour and locate us in rela-
tion to our obligations and commitments to and from others.
Memories of interpersonal encounters tell us who we can rely
on and who we should treat with caution. Similarly, Mercier
and Sperber (2017) have argued that the human capacity for
reason is primarily social, that the function of logic and reason
is to enable us to cooperate, negotiate, and agree social terms
with others – reasonings allow us to negotiate our social terms
with others, providing the basis for cooperation and the regulation
of complex social relationships (Mercier & Sperber, 2017). The

embedding of social cognition in the social environment makes
it inseparably linked to its function and dysfunctions.
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Abstract

The “prescription” of humans’ social learning bifocals is fine-
tuned by cultural norms and, as a result, the readiness with
which the instrumental or conventional lenses are used to
view behavior differs across cultures. We present evidence for
this possibility from cross-cultural work examining children’s
imitation and innovation.

Jagiello et al. propose that humans’ social learning is shaped
through the lenses of interpreting others’ behavior as either an
opportunity for instrumental learning or for conventional learn-
ing. They suggest that humans switch their focus interchangeably
between these two possibilities – much like someone wearing
bifocals – based on the social and contextual cues available related
to the behavior of interest. We agree with the authors’ suggestion
that human social learning is guided by these two lenses. We
would like to expand on this idea to suggest that the “prescrip-
tion” of these social learning bifocals is shaped by culture, such
that sensitivity to particular cues and thus the readiness with
which the instrumental or conventional lenses are used to view
behavior is fine-tuned by cultural norms. Below, we support
this idea with examples from work examining children’s imitation
and innovation in distinct cultural contexts.

As indicated by Jagiello et al., research suggests that children
across cultural contexts engage in higher fidelity imitation when
presented with cues that indicate the goal of a behavior is conven-
tional rather than instrumental (e.g., Clegg & Legare, 2016; see
also Rawlings, Dutra, Turner, & Flynn, 2019). This same work
also suggests that baseline imitative fidelity might be higher in
cultural contexts that privilege conformity over creativity (Clegg
& Legare, 2016; Clegg, Wen, & Legare, 2017; Wen, Clegg, &
Legare, 2019). To illustrate this, we will focus on one such cross-
cultural comparison between children from the United States and
Vanuatu based on on-going work examining imitation, innova-
tion, and children’s sociocultural contexts.

When presented with the same necklace-making task, U.S. and
Ni-Vanuatu children engaged in higher imitative fidelity if given a
conventional goal for the task than if given an instrumental goal;
thus, displaying use of social learning bifocals. When comparing
children’s imitation after being presented with an instrumental
goal, however, the Ni-Vanuatu children engaged in higher fidelity
imitation compared to the U.S. children (Clegg & Legare, 2016).
One possible explanation for the difference in U.S. and
Ni-Vanuatu children’s imitation when presented with an instru-
mental cue is that their bifocals have slightly different prescrip-
tions, with Ni-Vanuatu children’s bifocals focusing more readily
on the conventional lens. The tendency to use one lens versus
another is shaped by the social norms of each culture. These
social norms are implicitly and explicitly communicated and rein-
forced by children’s learning partners (both caregivers and peers)
and include beliefs about the importance of conformity. This pos-
sibility is supported by work examining such beliefs which found
that Ni-Vanuatu adults are more likely than U.S. adults to endorse
children’s high conformity in a necklace-making task as indicative
of a child being intelligent and well-behaved (Clegg et al., 2017).

In addition, caregivers’ ethnotheories about children’s learning
(e.g., Harkness & Super, 2002) and experience with formal educa-
tion (e.g., Greenfield, 2009) impact how they guide children’s
learning and attention (Rogoff et al., 1993). We propose that
these cultural factors, in turn, also adjust the prescription of

children’s social learning bifocals. Further evidence for this can
be illustrated by additional research comparing Ni-Vanuatu and
U.S. children’s learning environments. When working together
with children to complete a puzzle, Ni-Vanuatu caregivers used
practices consistent with expectations that children learn using
observation whereas their U.S. counterparts engaged in high levels
of scaffolding and direct instruction (Clegg et al., 2021; as a note,
these findings are consistent with Chavajay & Rogoff [2002] and
Hewlett, Fouts, Boyette, & Hewlett [2011] among others). These
different teaching norms may coincide with children’s tendency
to use the conventional or instrumental lenses more readily in dif-
ferent cultures. When observational learning is expected, it may
be more efficient to use the conventional lens and focus on closely
replicating an observed process until more expertise is gained (for
a review, see Hoehl et al., 2019). Thus, because of a greater cul-
tural value placed on conformity and observational learning,
Ni-Vanuatu children may have a prescription that is more attuned
to the conventional lens. In contrast, U.S. children’s bifocal pre-
scription may tend toward the instrumental lens because of a
greater emphasis placed on creativity and direct instruction.

Finally, as Jagiello et al. note, innovation represents the other
side of the cultural evolutionary coin, affording the generation
of new behaviors, customs, and technology. As such, although
the authors present the bifocal stance theory to challenge a ten-
dency to focus on innovation within work on cultural evolution
and instead shift the focus to high-fidelity transmission of cultural
traditions and rituals, we also propose that just as the lenses of the
social learning bifocals are shaped by culture, the same must be
true of innovation. Cultural variation in societal norms, institutions,
and values likely contribute to cultural variation in the prescription
of children’s bifocal lenses that result in different approaches to
innovation. Research examining differences in children’s innovation
across cultures lends support for this possibility. Urban non-
Indigenous Australian children demonstrated higher success rates
on tool-based innovation tasks than rural Indigenous Australian
children, and children in Vanuatu and rural South Africa
(Neldner, Mushin, & Nielsen, 2017, 2019). As with the differences
in imitation of an instrumental task described above, differences in
success in innovation tasks between children in post-industrialized
and developing countries have also been attributed to differences in
an emphasis on conformity and adherence to others’ actions and
exposure to formal education (Lew-Levy, Pope, Haun, Kline, &
Broesch, 2021; Rawlings, 2022). Attending school may facilitate cre-
ative capacities through emphasis on problem solving, peer-
collaboration, and access to novel information.

Examinations of children’s imitation and innovation suggest
both consistencies and differences across cultures. This work indi-
cates that cultural values and ethnotheories play an important role
in shaping children’s social learning behaviors. We thus encour-
age Jagiello and colleagues to consider that the bifocal lenses of
social learning may be shaped by culture and that these lenses
impact both children’s imitation and innovation.
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Abstract

We review recent evidence that game rules, rules of etiquette,
and supernatural beliefs, that the authors see as “ritualistic” con-
ventions, are in fact shaped by instrumental inference. In line
with such examples, we contend that cultural practices that
may appear, from the outside, to be devoid of instrumental util-
ity, could in fact be selectively acquired and preserved because of
their perceived utility.

The authors propose a plausible case for the idea that detail-
focused copying fulfills an affiliative function, and underlies the
cultural evolution of apparently arbitrary conventions. In their
own terms, the actions behind “social etiquette, clothing fashions,
tea ceremonies, and even the rules of childhood games” are “simply
copied without question” because “their purposes remain mysteri-
ous” (target article, sect. 2, para. 6). While we do not deny this pos-
sibility, we suspect that the cultural evolution of many seemingly
arbitrary conventions may be, despite appearances, mostly driven
by instrumental inference at the cognitive level. We argue that
many conventions which, from the outside, may appear devoid
of instrumental utility, and “slavishly” learned simply because it’s
the “done” way to behave, are in fact selectively acquired and pre-
served, by the people involved, because of perceived instrumental
benefits (see also André, Baumard, & Boyer, 2020; Singh, 2020).
While demonstrating this on each instance of apparently arbitrary
convention would require a whole research program, we here illus-
trate this point on the following examples – game rules, social eti-
quette, and religious rituals.

1. Sport and game rules

Sport and game rules are widely deemed typical examples of arbi-
trary conventions (Schmidt & Tomasello, 2012). The authors sim-
ilarly argue that competitive sports (e.g., football), despite being
oriented toward some instrumental outcomes (e.g., playing a
ball into the opposing teams’ net), are constrained by slavishly
copied, causally opaque conventions (e.g., the prohibition to use
one’s hands to do so). We argue, however, that people adopt an
instrumental stance toward these conventional rules themselves,
designing and selectively retaining them to satisfy the goals they
pursue by playing or watching sports and games – such as
being entertained and signaling one’s skills (Lombardo, 2012;
see Dubourg & Baumard [2022] for another example of entertain-
ment technology).

This is manifested by the fact that sport and game rules are
transformed, under people’s impulse, in a direction that increas-
ingly satisfies those goals. Sport federations have adapted their
rules throughout history to maximize players’ and spectators’
enjoyment, and the possibility for players’ to signal their physical
skills. The “offside rule,” for instance, has been explicitly designed
and retained because it prevents players from “goal-hanging,”
thereby making the game harder to play and funnier to watch
(Zhao, 2021; see Fig. 1 for other examples). Even at a more micro-
level, non-professionals who play street football spontaneously
adapt the official rules of football to the context (e.g., the pitch
dimensions). For instance, they commonly remove goalkeepers
and reduce the number of players, to make the game funnier and
more physically challenging (Hill-Haas, Dawson, Impellizzeri, &
Coutts, 2011). In other words, we doubt that people would slavishly
copy rules that would make a sport boring and hard to use to signal*Contributed equally to this paper.
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or train their physical skills. Taking back the authors’ example, we
propose that people who (copy people who) use their feet and
not their hands, do it because it makes the game funnier and allows
better display of gross motor skills.

2. Social etiquette

As the authors note, rules of etiquette also appear as purely arbi-
trary conventions, compliance to which is motivated solely by a
“need to belong.” Yet closer examination again suggests that
their cultural design and preservation also obeys non-arbitrary,
instrumental criteria. In a famous study, Nichols (2002) showed
that, of the table manners promoted in etiquette manuals of the
European Renaissance (see Elias, 1939), those that prohibited
behaviors eliciting disgust (e.g., spitting) were more likely to
have been culturally preserved to the point of being still part of
contemporary social etiquette. Rules that didn’t elicit disgust, by
contrast, were more likely to go culturally extinct, presumably pre-
cisely because they appeared to people as more arbitrary (Nichols,
2002). If social etiquette was culturally preserved because of slav-
ish, affiliative copying, etiquette rules should have been preserved
whatever their content. Rather, what seems to have happened is
that, despite their apparent arbitrariness, etiquette rules have sta-
bilized because people perceive them (not necessarily consciously)
as satisfying some intuitive goal, such as not imposing on others
the unpleasant experience of being disgusted while eating
(Baumard, 2016; Royzman, Leeman, & Baron, 2009).

3. Supernatural rituals

The authors also argue that magico-religious rituals, despite being
oriented toward some instrumental goal (i.e., warding off misfor-
tune), are socially learned through the ritual stance because of
their “causal irresolvability.” Yet a growing body of research sug-
gests that the social learning of such cultural traits is mostly driven
by instrumental inference. For example, Hong and Henrich
(2021) present abundant historical and ethnographic evidence
that people adopt (or not) divination practices primarily based
on their evaluation of whether the latter “works” (or not) for
revealing accurate information. People, moreover, “carefully

discriminate among diviners according to perceived skill, ability,
or success … in pretty much the same way as [they do for] any
other artisans whose abilities can be evaluated by other commu-
nity members” (Hong & Henrich, 2021, pp. 625–626). Hong,
Slingerland, and Henrich (2022) similarly review historical evi-
dence that, despite the apparent “exoticity” of rain-making rituals
to modern people, early Chinese mostly adopted a “problem-
solving,” instrumental mindset toward rain-making methods,
willingly abandoning – rather than slavishly copying – methods
that seemed ineffective in making rain fall (see also Boyer, 2020;
Fitouchi & Singh, 2022; Singh, 2021, 2018; for other examples).

4. Conclusion

To be clear, we do not deny that the ritual stance may, in the end,
underlie the social learning and preservation of some arbitrary cul-
tural practices. We also understand that, according to the authors,
the ritual and the instrumental stances often coexist and alternate
during social learning, in a “bifocal spectacle.” Our point is simply
the following: The fact that many conventions which initially appear
as “ritually” acquired are in fact, on closer inspection, substantially
shaped by instrumental inference, suggests that this may be the case
for many other apparently arbitrary conventions – from weddings
(see e.g., Boyer, 2018) to codes of conducts to initiation and puberty
rites. If this is the case, the ritual stance should not be put on the
same level of importance as the “instrumental stance” as a cognitive
foundation of cultural evolution. As things stand, we doubt that the
“ritual” part of human social learning is large enough, and causally
powerful enough in driving cultural evolutionary dynamics, to jus-
tify a “bi-focal” theory of cultural evolution.
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Abstract

The target article elaborates upon an extant theoretical frame-
work, “Imitation and Innovation: The Dual Engines of
Cultural Learning.” We raise three major concerns: (1) There

is limited discussion of cross-cultural universality and variation;
(2) overgeneralization of overimitation and omission of other
social learning types; and (3) selective imitation in infants and
toddlers is not discussed.

The target article brings renewed attention to the complexity of
cultural evolution and the many ways the instrumental and con-
ventional/ritual stances complement each other. We look forward
to the continued debate it will generate and encourage the authors
to consider additional relevant literatures not covered in the cur-
rent article.

It is well-documented that children will flexibly switch learn-
ing approaches based on the ebb and flow of changing social
and instrumental motivations (Carpenter & Call, 2009; Over &
Carpenter, 2012). Children’s proclivity for doing so was high-
lighted in several overimitation studies (e.g., Herrmann, Legare,
Harris, & Whitehouse, 2013; Legare, Wen, Herrmann, &
Whitehouse, 2015) and then elaborated as the “Dual Engines of
cultural learning” – an integrative account that outlines how the
instrumental (innovation) and conventional/ritual (imitation)
stances (Herrmann et al., 2013; Legare et al., 2015) can work in
tandem to facilitate cumulative cultural evolution (Legare &
Nielsen, 2015). The target article reiterates much of this theoret-
ical framework, adding greater emphasis on rituals and cognition.
We appreciate Jagiello et al.’s detailed explanation of relevant key
concepts, but note omissions regarding cross-cultural generaliz-
ability issues, other types of social learning, and imitative flexibil-
ity in infancy and toddlerhood.

First, although some questions related to cultural factors are
raised (target article, sect. 5), Jagiello et al. have not discussed
extant theories and evidence of the ways cultural factors can influ-
ence the development of stance behavior. They mention that over-
imitation has been studied in a broad range of cultural groups
(target article, sect. 3.1), but none of the cross-cultural study
results are discussed. For example, imitative nuances between
Ni-Vanuatu and US children in Clegg and Legare (2016) are
neglected. Compared to US children, the instrumental stance of
Ni-Vanuatu children involved higher fidelity, likely because of
the population valuing conformity more than those from the
United States (Clegg, Wen, & Legare, 2017). Similarly, within-
population variation in Corriveau et al. (2017) is not mentioned.
In that study, more Asian (but not Caucasian) American children
opted for a conventional/ritual stance when social pressure was
high. This risks perpetuation of a false assumption that high-
fidelity imitation mechanisms across all populations are universal.
Although children seem to generally display a propensity for
high-fidelity imitation, its degree, underlying motivations, and
contexts across different populations remain uncertain.

For example, overimitation studies conducted with hunter–gath-
erers in Africa reported mixed findings. Aka (Congo Basin) adults
but not children displayed overimitation in a classic puzzlebox
task (Berl & Hewlett, 2015). Hai||om children (Namibia) tended
to overimitate only in tasks that involved tool-use (Stengelin,
Hepach, & Haun, 2020). However, !Xun and Khwe children
(Platfontein) replicated ritual-like actions with high fidelity
(Nielsen, Tomaselli, & Kapitány, 2018). The underlying mecha-
nisms and motivations for imitation among hunter–gatherer chil-
dren should not be assumed to resemble those in other societies.
They grow up in an egalitarian society, are given a high level of
autonomy, and engage primarily in observational and peer-to-peer
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collaborative learning (e.g., Boyette & Lew-Levy, 2020; Lew-Levy
et al., 2020). Their social dynamics contradict typical didactic, ped-
agogical interactions in socially stratified societies. How the bifocal
stance theory (BST) may be applied to explain social learning of
other forms, such as observational, collaborative, and explorative
learning remains unclear (see Legare, 2017).

Second, “Instrumentality cues” under “schematic overview”
(Fig. 1) covers overimitation but does not include the context of
other imitation and conformity instances. Notably, many
human learning scenarios do not necessarily involve causally opa-
que behaviors, but instead feature culturally unique methods,
which are often arbitrary and less efficient (e.g., eating rice with
chopsticks even when lacking experience and a spoon is avail-
able). The classic example of Sylvia’s recipe (target article, sect.
2.1) also does not involve casually opaque actions (cutting both
ends of the ham is causally transparent). High-fidelity copying
in this case is driven by the arbitrariness of Sylvia’s behavior,
but not causal opacity (Gergely & Csibra, 2006).

Many social learning paradigms (including some cited in sect.
2.4.1) do not include causally opaque actions, but examine how
children process the interplay between conventional and instru-
mental factors by manipulating effectiveness/optimality of the
modeled approach (e.g., Corriveau et al., 2017; Dickerson,
Gerhardstein, Zack, & Barr, 2012; DiYanni, Corriveau, Kurkul,
Nasrini, & Nini, 2015; Fong, Imuta, Redshaw, & Nielsen, 2021a,
2021b, 2021c; Liszkai-Peres, Kampis, & Király, 2021; Schillaci
& Kelemen, 2014), prior experience (Williamson, Meltzoff, &
Markman, 2008), agent (Fong, Sommer, Redshaw, Kang,
& Nielsen, 2021c; Sommer, Redshaw, Slaughter, Wiles, &
Nielsen, 2021), presentation medium (Fong et al., 2021a;
Strouse & Troseth, 2008), or time pressure (Fong, Imuta,
Redshaw, & Nielsen, 2021b). Children’s performance in these
studies can be interpreted using the BST, yet we cannot assume
social and cognitive mechanisms discovered in overimitation
studies to be generalizable to these contexts.

Although the authors indicate that children differentiate
between the ritual and instrumental stances based on behavioral
measures beginning around age of 3, the target article is silent
against flexible imitation in infancy and toddlerhood. Jagiello
et al. describes “rational imitation” established in Gergely,
Bekkering, and Király (2002) (target article, sect. 3.2) without
considering that it was discovered in 14-month-old children. A
substantial body of research suggests that infants and toddlers
do not learn and copy blindly, but make decisions about who,
when, and what to copy based on various contextual factors
(e.g., Buttelmann, Zmyj, Daum, & Carpenter, 2013; Howard,
Henderson, Carrazza, & Woodward, 2015; Woodward, 1998).
For example, 18-month-olds tended to employ an imitative rather
than an emulative approach only when the model was socially
engaging (Nielsen, 2006). In Meltzoff (1995), 18-month-olds pro-
duced the target actions even after observing only failed attempts,
instead of replicating the failures blindly. They also only did so
when the demonstration was shown by an adult but not a
machine. Does early flexible social learning serve as an early
marker of the development of stance behavior?

Lastly, Jagiello et al. point out that while cultural learning
research has focused on instrumental learning (innovation), it
has paid less attention to high-fidelity transmission. Missed is
noting how in developmental psychology the opposite is true,
where there is a long history of investigation into children’s devel-
oping imitative proclivities but study of their capacity for innova-
tion may be considered an emerging field. Our understanding of

cultural evolution will be richer with continued efforts at more
fully integrating disparate fields of study such as these.
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Abstract

Contrary to the author’s proposed classification scheme, I argue
that most magical practices are better viewed as “instrumental”
rather than “ritualistic.” Much ethnographic and historical evi-
dence shows that magicians and ritual experts often have elabo-
rate causal theories regarding how magic actions lead to the
putative outcome, and the “physical/mechanical” versus “super-
natural” distinction in causal mechanisms needs serious
reconsideration.

While the overall classificatory system of cultural action proposed
by Jagiello, Heyes, and Whitehouse is laudable, I am concerned
about the portrayal of magic as “quasi-instrumental” and its
grouping as ritualistic. Under their description, despite magic’s
explicit, overall goal, the causal mechanisms via which this goal
is obtained by magical actions are “irresolvably” opaque in prin-
ciple. That is, from the perspective of the observer, how magical
actions achieve some worldly outcome has no knowable physi-
cal–causal pathway. This account of magic suffers from a major
issue: Ample historical and ethnographic evidence shows that
many magic practices are genuine instrumental efforts (Hong &
Henrich, 2021) and the practitioners often believe that they

possess the causal knowledge regarding how the putative out-
comes are produced by their actions (Edmonds, 2019; Hong,
2022a). My study on Chinese rainmaking, for example, shows
that ancient scholars have explicitly theorized the mechanisms
of how specific “ritual” actions causes rain, and many rainmaking
methods were the direct results of cosmological theories in a way
not very different from modern engineers designing practical
solutions to pressing problem based on their understanding of
the causal nature of the problem (Hong et al., forthcoming).
There is also a great deal of “experimentation” where people
would try out different methods in an effort to induce rain, a
key feature of the “instrumental stance” in Jagiello et al.’s) pro-
posed bifocal stance theory.

A crucial aspect of individual’s understanding of magic (or
any technological practice) is that the knowledge of the exact
causal mechanism via which action achieves outcome is often
possessed by a few experts in the community, and lay people
typically are aware of the existence of such experts to whom
they turn when specialized help is needed (Kominsky, Zamm,
& Keil, 2018). Jagiello et al. alluded to this sparingly in the tar-
get article, but I suggest that this knowledge distribution plays a
much more important role in human societies. In a discussion
of religious beliefs, Dennett (2006, p. 218) refers to this phe-
nomenon as the “division of doxastic labor,” where lay people
do the believing, and defer the complicated understanding of
the underlying religious dogmas to the experts. The same
dynamics readily applies to magic: Lay people need only believe
that a town should close its southern gates and open those on the
north in order to induce rain (Snyder-Reinke, 2020), and leave
the yin-yang theory that serves as its theoretical foundation to schol-
ars and specialists. Importantly, the (often implicit) deference of
causal understanding to experts may occur even when such expert
knowledge is practically inaccessible, as in the case of ancient/lost
knowledge (Hong, 2022b).

It is worth noting that such division of causal understanding is
not restricted to religious cognition but rather a general feature of
human cognitive life. In modern societies, few people understand
the exact causal mechanism of how pressing a button on a remote
control turns on the TV, yet most of us would agree that it is a
purely instrumental action. This leads to my other concern
which has to do with Jagiello et al.’s classification of causal mech-
anisms into the resolvable physical/mechanistic and the irresolv-
able supernatural. Although Jagiello et al. do not explicitly define
“supernatural” in the target article, it is largely used to refer to
actions that involve interaction with spirit beings. In section
2.4.2, they suggest that in order for the instrumental stance to
be triggered, the action–outcome causal pathway needs to be phys-
ical, with the implication that people view physical (transparent,
resolvable) and supernatural (opaque, irresolvable) causations as
qualitatively different kinds of processes. While it is true that
many magic practices do involve personalized spirits, there are
two problems with this dichotomization. First, whether individu-
als themselves make this emic distinction is highly debatable
(Lohmann, 2003; Weiskopf, 2020), with some authors suggesting
that religious practices in small-scale societies are simply practical
know-how, along with various hunting and gathering techniques
(Dennett, 2006, p. 161). Second, even if we grant that this emic
distinction exists, it is unclear why causal opacity of some mech-
anism depends on the presumed involvement of spirits. In fact,
the logic behind petitioning to a deity is very straightforward
and closely resembles that of asking for favors from a capable
human individual (Horton, 1960). One may not only supplicate,
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but also bribe and/or coerce the deities to achieve specific out-
comes (Cohen, 1978). As such, the negotiation with these human-
like entities can be a very creative process where action details are
not blindly observed and reproduced; rather, they are understood as
instrumental components to achieve the outcome and may be
modified if circumstances demand (Hong et al., forthcoming).
For example, in ceremonies that involve meat offerings to some
deity, the animals to be sacrificed may change as a result of prag-
matic constraints (McCauley & Lawson, 2002).

As Jagiello et al. rightly point out, the instrumentality or con-
ventionality of an action lies in the eyes of the beholder, and the
same cultural action may be interpreted either way based on the
background knowledge of the observer as well as the contextual
cues that happen to be present in the learning episode.
Therefore, my arguments above are really to make the qualitative
point that most magic practices are better viewed as instrumental
actions for most individuals in their communities most of the
time. Indeed, if we consider magical actions that do not explicitly
involve spirits (e.g., classic Frazerian sympathetic magic), then its
boundary with pseudo-science can be extremely fuzzy, as in the
case of alchemy (Clements, 2017) and astrology (Thagard,
1978). I worry that stripping off the instrumentality from magic
may lead researchers to misinterpret the genuine effort that peo-
ple made in trying to explain, predict, and control worldly events
(Horton, 1967).
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Abstract

We compare bifocal stance theory’s (BST) approach to social
learning to construal level theory’s (CLT) – a social-cognitive
theory positing that psychological closeness to a model influ-
ences action-representation and thus modulates how concretely
or abstractly observers emulate models. Whereas BST argues that
social motives produce higher fidelity emulation, CLT argues
that psychological closeness impacts cognitive construal and
produces more concrete emulation across diverse motivations
for emulation.

Jagiello et al. ask why and when do social learners engage in low-
versus high-fidelity copying? What are the factors that influence
the nature and degree of copying fidelity during social learning,
and what are the cognitive mechanisms by which they do so?
In this commentary, we connect and compare bifocal stance
theory’s (BST) answers to such questions with those of construal
level theory (CLT; Liberman & Trope, 2008; Trope & Liberman,
2010), a social-cognitive theory that views psychological closeness
to a model as a major driver of action representation and thus a
modulator of how concretely or abstractly observers emulate
social models (Genschow, Hansen, Wanke, & Trope, 2019;
Hansen, Alves, & Trope, 2016; Kalkstein, Hubbard, & Trope,
2018; Kalkstein, Kleiman, Wakslak, Liberman, & Trope, 2016).

BST proposes that social emulation fidelity is largely influ-
enced by which of two modes of observation, or stances, people
adopt during social learning: The ritual stance, which is more
detail oriented and produces more concrete, or higher fidelity
emulation; or the instrumental stance, which is more outcome
oriented and produces more abstract, or lower-fidelity emulation.
Like BST, CLT also proposes that social emulation fidelity is influ-
enced by how observers process the modeled behavior. CLT
argues that any action or event can be processed and mentally
represented at varying degrees of abstraction, or at different levels
of construal (Gilead, Trope, & Liberman, 2020). Lower level con-
struals (i.e., more concrete representations) focus more on how
the action is performed and include specific details such as

32 Commentary/Jagiello et al.: Tradition and invention

https://doi.org/10.1017/S0140525X22000383 Published online by Cambridge University Press

https://doi.org/10.1086/462793
https://doi.org/10.1086/462793
https://doi.org/10.1080/2153599X.2021.2006294
https://doi.org/10.1080/2153599X.2021.2006294
https://doi.org/10.1111/cogs.13088
https://doi.org/10.1111/cogs.13088
https://doi.org/10.2307/2844344
https://doi.org/10.2307/2844344
https://doi.org/10.2307/2844344
https://doi.org/10.2307/1158253
https://doi.org/10.2307/1158253
https://doi.org/10.2307/1158253
https://doi.org/10.1111/cogs.12509
https://doi.org/10.1111/cogs.12509
https://doi.org/10.1111/cogs.12509
https://doi.org/10.1086/psaprocbienmeetp.1978.1.192639
https://doi.org/10.1086/psaprocbienmeetp.1978.1.192639
https://doi.org/10.1086/psaprocbienmeetp.1978.1.192639
https://doi.org/10.1016/j.shpsc.2020.101328
https://doi.org/10.1016/j.shpsc.2020.101328
https://orcid.org/0000-0001-9731-9066
https://orcid.org/0000-0003-1448-1960
mailto:dkalkste@stanford.edu
mailto:yaacov.trope@nyu.edu
https://www.davidkalkstein.com
https://sites.google.com/nyu.edu/tropelab//
https://sites.google.com/nyu.edu/tropelab//
https://sites.google.com/nyu.edu/tropelab//
https://doi.org/10.1017/S0140525X22000383


movements and gestures. Higher level construals (i.e., more
abstract representations) focus more on why the action is per-
formed and the end goals the action serves. Thus, lower level con-
struals of the modeled behavior should lead to more concrete,
higher fidelity emulation, and higher level construals of the
behavior should lead to more abstract, lower-fidelity emulation.

While both BST and CLT posit that attention to more concrete
versus more abstract aspects of a model’s behavior influences
social learning and emulation, the two theories differ in the psy-
chological factors they focus on as antecedents to these different
processing modes. BST focuses on learners’ motivations –
social/affiliative motives versus knowledge/skill acquisition
motives. By contrast, CLT focuses on the degree of psychological
closeness that observers feel to a model (Genschow et al., 2019;
Hansen et al., 2016; Kalkstein et al., 2016). This work shows that
increased psychological closeness to a model leads observers to
construe the model’s behavior at a lower level and engage in
more concrete emulation, or literal imitation of the model. On
the other hand, increased psychological distance away from a
model leads observers to construe the model’s behavior at a higher
level and increases observers’ tendency to emulate the model based
on higher level, or more goal-oriented representations of the mod-
el’s behavior. This effect of psychological closeness on level of emu-
lation has been demonstrated across the four dimensions of
distance identified by CLT – social (e.g., ingroup vs. outgroup
members), spatial (e.g., models located in the same city vs. a distant
city), temporal (e.g., models from a video recorded recently vs. over
10 years ago), and hypothetical (e.g., real vs. fictional models).

To be sure, psychological closeness factors in as a psychologi-
cal variable within both BST and CLT. However, within BST,
closeness is presumed to increase social motivations to affiliate
with the model, which in turn promotes the adoption of the ritual
stance and more concrete emulation. CLT, on the other hand,
draws on extensive research documenting a basic relationship
between psychological distance and level of construal (see
Liberman & Trope, 2008; Trope & Liberman, 2003, 2010) to
posit that a more general cognitive construal process may also
be involved in the effect of psychological closeness on emulation.
According to CLT, the tendency for increased psychological dis-
tance to promote more abstract processing of modeled behavior
is a functional response to the cognitive challenge of learning
across distance (Hubbard, Kalkstein, Liberman, & Trope, 2021;
Kalkstein et al., 2018). As a model becomes more distant from
oneself, the potential increases for the details surrounding their
experience and behaviors to differ. Moving to a more abstract
level of representation ensures that the lessons extracted from
the model remain stable and applicable when transferred to the
self. While borne out of functionality, CLT argues that this rela-
tionship between distance and level of abstraction has become
overgeneralized in the mind such that it persists even when con-
crete details of a distant event are readily applicable to one’s own
circumstance. Colloquially, the central idea of CLT is that when
immersed in processing close events, it is easy to get lost in the
weeds and details of what one is observing; taking a step back
and getting some distance away from the event can help observers
see the bigger picture.

A general prediction that follows from CLT, but diverges from
BST, is that psychological closeness will increase concrete emulation
and distance will increase abstract emulation across diverse moti-
vations – both social and nonsocial. Thus, CLT predicts that
even when inspired by social motivations, emulation may become
more abstract as those that one is seeking to affiliate with become

more psychologically distant. Past research applying CLT to social
learning has focused primarily on skill or knowledge acquisition
and has left this prediction largely untested. However, it may be
an intriguing avenue for future research.

Another unique prediction by CLT is that as our world becomes
increasingly interconnected, and as people increasingly interact with
and learn from distant and diverse others, rates of cultural innova-
tion should increase (Kalkstein et al., 2018). This prediction draws
on the general hypothesis that increased distance between a model
and an observer decreases copying fidelity during social learning
and thereby increases innovation during cultural transmission. On
the other hand, high-fidelity transmission of traditions and rituals
should be expected to persist most when those traditions and rituals
are passed through socially and psychologically close connections.

Overall, we applaud the efforts of Jagiello et al. to integrate
diverse social sciences on the important questions of social learn-
ing and cultural transmission. Here, we aimed to introduce the
social-cognitive perspective of CLT to the discussion as it has
many points of convergence with BST as well as intriguing diver-
gent predictions.
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Abstract

We put the bifocal stance theory (BST) into dialogue with the
Confucian approach to ritual. The aim of the commentary is
two-fold: To draw on BST to provide an explanatory
framework for a Confucian approach to social learning and,
while doing so, to show how Chinese (Confucian) philosophy
can contribute to debates in cultural evolution.

The idea of ritual as an integral aspect of life features prominently
in the Confucian tradition, elements of which have been
embraced by some East Asian societies for over 2,000 years. We
see in the Analects (1965) (a pre-200 BCE multi-authored text
capturing the lives of the early Confucians; see Nylan, 2014;
Olberding, 2014) close alignments with the claim in the target
article. Among these is the commitment to behaviours which
strongly activate the ritual stance, that include relatively mundane
behavioural conventions. In Confucian philosophy, appropriate
ritual practices (li 禮) were to guide human interactions not
only in the formalized contexts of official courts (e.g., Analects
sects. 3.17–3.19), but also in daily life and domestic contexts
(A2.5, 3.26). There is emphasis on both strict adherence to ritual
(A3.17) and ritual’s being indispensable in human relationality –
and hence on ritual’s centrality to human wellbeing (A2.3, 8.2).
Ritual practices were closely aligned with music ( yue 樂), both
being important features of cultural evolution and human collab-
oration (A17.11; see Lai, 2003). Also in line with the target arti-
cle’s emphasis on flexible shifting between the ritual and
instrumental stances, the Confucian approach to ethico-social
learning encompasses and interweaves both stances: A person
participates in social life via engaging in ritual but may at the
same time forge new practices in being goal-oriented. In this
way, individuals participate in and contribute to the ongoing evo-
lution of their cultural tradition.

Approaching the role of Confucian ritual through the lens of
the bifocal stance theory (BST) provides a new interpretive frame-
work for understanding famously intriguing passages such as
Analects 9.3. There, Confucius abandons the requirement of a
linen cap at a ceremony, instead wearing one of silk (as silk was
more economical) but, in relation to another ritual, he adheres
to the traditional practice of bowing before he ascends the steps
to an altar (as he deemed the emergent practice of bowing after
ascending the steps irreverent). The flexible shifting between ritual
and instrumental stances in BST thus aptly captures the way in
which ritual in the Analects is not merely focused on compliance
but on the continual development of cultural forms that enable
human flourishing, and is thus open to ongoing evolution (Lai,
2006; Olberding, 2012).

In the exploration of Confucian ritual through BST, we also
propose that Confucian ritual may serve as a helpful case study
of BST in practice, prompting some questions about BST. It is
likely that ritual has played a significant role in the successful
transmission of Confucian culture across millennia; this is partly
fuelled by Confucian ritual’s being fundamental to, and partially
constitutive of, human interactions and relationality. Here, we
focus on two interrelated tensions that emerge when BST is placed
in dialogue with the Confucian approach: The relation between
the ritual and instrumental stances, and the tension between
transmission and “tailoring.”

The BST proposes that the ritual and instrumental stances are
the mechanisms by which human culture is both transmitted in

high fidelity, and evolves through innovations. These are pre-
sented as a binary, of flexible shifting between the two stances
as a result of attending to different aspects of the learning envi-
ronment. Nevertheless, the use of the “bifocal”metaphor indicates
that one is either taking one stance or the other. And yet the
authors also talk about “the flexibility with which humans alter-
nate between varying degrees of high-fidelity copying and innova-
tion” (target article, sect. 1, para. 3). This indicates that they have
in mind something rather less binary than the bifocal metaphor
suggests, with the stances having gradations within and between
them that are activated in a context-sensitive manner. Perhaps
we should think of the glasses through which the observer
views others’ actions rather as having varifocal lenses; lenses
that have the ritual and instrumental binary at their extremes
but a gradation between these, allowing the wearer to slip between
degrees of the stances spontaneously, unreflectively and in quick
succession. Such fluency is underscored in Confucius’ adept han-
dling of ritual such as we see in Analects 9.3.

Looking at how ritual is embraced in Confucianism can give us
some conceptual tools for capturing the subtleties of the appropri-
ate movement between stances in response to contexts. We have
seen above that while it was important for Confucius to transmit
ritual faithfully, nevertheless there is some place for innovation.
But, more than this, Confucius seems to expect a measure of
discretion in ritual behaviour. On one occasion he expressed
disappointment that his followers engaged in culturally refined
behaviours, but did not know how to tailor (cai 裁) their
responses fittingly to the situation (A5.22). The Confucian tradi-
tion is acutely aware that such capacities, to tailor one’s responses
fittingly, need to be honed and cultivated (Cua, 1978; Lai, 2018; Li
& Ni, 2014). The transmission of culture is not through those
who mindlessly imitate or comply with ritual behaviours – what
the text calls the “village worthy,” who is a “thief of virtue”
(A17.13, see also 6.13; see Slingerland, 2003, pp. 205–206).

A ritual is not merely performed; it is enacted within a com-
munity that embraces it. This makes rituals similar to communal
memory traces, in that they are re-activated when retrieved and
are therefore vulnerable to changes (insertions, deletions, etc.).
Their transmission relies on a delicate balance between high-
fidelity imitation and differences in each enaction; differences
which are physical and temperamental, but also a result of tailor-
ing the specific ritual to the relevant context. The entire process,
moreover, derives legitimacy (or not) within the inherited cultural
tradition. How should we understand this “tailoring” within the
BST? Tailoring is not mere innovation. It seems to neither be
quite captured by the ritual stance, nor the instrumental stance:
While it takes place within the ritual stance it requires a context
and goal-sensitivity that is more akin to the instrumental stance.
Does tailoring therefore emerge as a function of the movement
between the stances? Or should we perhaps be looking to include
it as a new capacity in the cognitive gadget toolbox?
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Abstract

What inductive biases must be incorporated into multi-agent
artificial intelligence models to get them to capture high-fidelity
imitation? We think very little is needed. In the right environ-
ments, both instrumental- and ritual-stance imitation can
emerge from generic learning mechanisms operating on non-
deliberative decision architectures. In this view, imitation
emerges from trial-and-error learning and does not require
explicit deliberation.

The target article raises many important questions about the
nature of human high-fidelity imitation. We zoom in on two of
them: (1) whether high-fidelity imitation is underpinned by
generic learning processes such as associative or reinforcement
learning; and (2) whether imitation depends on explicit delibera-
tion or not. Here we sketch an account where a non-deliberative
system is trained by generic learning mechanisms.

We adopt an approach based on building connectionist agent
models. This approach complements that of the target article
which mainly reviews empirical studies. In any such constructive
approach it is necessary to select a computationally significant
problem to solve. Here there are two: (1) transmission of complex
skills and (2) establishing cooperation based on prosocial norms.

The specific models we consider are based on multi-agent
learning algorithms developed by the artificial-intelligence
research community. In these models, multiple agents co-inhabit

a virtual environment resembling a computer game. The research-
ers can specify the physical dynamics of the simulated world, for
example, irrigation is needed to grow crops. The agents process
raw visual sensory information formatted as images. Using a
deep neural network, they transform the raw sensory input at
each moment in time through a series of intermediate representa-
tions into a low-level motor action (e.g., move forward, turn left,
etc.). Behavior is temporally coherent because the network retains
information about the past via an internal state representation.
Various learning mechanisms can be used to train the neural net-
work. Reinforcement learning is the most prominent but other
approaches are also possible and it is common to use more
than one simultaneously in the same agent (e.g., Jaderberg
et al., 2016).

In model-free approaches to reinforcement learning, the algo-
rithms do not infer internal models of their environment and do
not include explicit planning. As such, they are often considered
as models of habit-learning and automatization (Dolan & Dayan,
2013). They are associated with implicit and procedural forms of
memory as opposed to declarative or episodic memory. Model-
free agents are contrasted with model-based agents like
Schrittwieser et al. (2020), which do employ explicit planning.

The first critical question is whether or not mostly unstruc-
tured tabula-rasa agents can transmit causally transparent skills
from one to another. Several recent results suggest this is possible.
It is now clear that in the right environment, imitation itself, both
the tendency to engage in it and the skill at doing so, can emerge
spontaneously from processes resembling trial-and-error learning
in the presence of a demonstrator agent. These results were
obtained using generic learning methods with no built-in induc-
tive bias for imitation. Borsa, Piot, Munos, and Pietquin (2019);
Ha and Jeong (2022); Woodward, Finn, and Hausman (2020),
and Bhoopchand et al. (2022) all used model-free reinforcement
learning. Ndousse, Eck, Levine, and Jaques (2021) combined rein-
forcement learning with inference of an internal model but did
not use it for explicit planning. Thus all five results showcase
emergent imitation based on non-deliberative processes. The
learning mechanisms employed in these models are consistent
with those posited by the associative sequence learning account
of imitation (Catmur, Walsh, & Heyes, 2009). However, unlike
associative sequence learning, where imitation may be either
goal directed or not (Heyes, 2016), these models depend critically
on the presence of a goal, which must be used to define the reward
signal. Thus, in the language of the target article, such results
show that generic learning mechanisms may underpin
instrumental-stance imitation but not ritual-stance imitation
where there may be no concrete goal.

The second critical question concerns whether generic learn-
ing mechanisms without any imitation-related inductive bias are
sufficient to establish cooperation based on prosocial norms.
Indeed, mirroring evolutionary models where individual fitness
maximization cannot on its own explain the evolution of altruism,
self-interested reinforcement learning agents do not cooperate in
social dilemmas (Leibo, Zambaldi, Lanctot, Marecki, & Graepel,
2017; Perolat et al., 2017). Groups with prosocial norms however
can resolve the social dilemmas they face. For instance, some
norms – such as those regulating interpersonal conflict – elicit
third-party enforcement patterns that once established have the
effect of discouraging antisocial behavior.

In keeping with the target article, we regard ritual stance imi-
tation as norm learning. Normative behavior has two main com-
ponents: (1) enforcement and (2) compliance (Heyes, 2022).
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Given a stable background pattern of enforcement, such as that
provided by adults in a society, it is then easy for agents to
learn compliance by trial-and-error because deviations from the
norm are punished (Köster et al., 2022). One study endowed
agents in a social dilemma setting with an intrinsic motivation
to punish the same behavior as others in the group and found
prosocial norms supporting cooperation sometimes emerged
(Vinitsky et al., 2021). However, it is likely that an even simpler
model would work where the shaped behavior itself involves pun-
ishing transgressions when they occur (a meta-norm). Therefore
we conjecture, the same generic and non-deliberative learning
mechanisms that can learn to imitate instrumentally could also
learn to imitate for affiliation if applied in the right environment.
Notice that this also implies copying fidelity should be higher for
norm learning because it is based on punishment for deviation.

Of course none of these considerations mean that deliberation
is never important for high-fidelity copying. All such computa-
tional modeling can ever show is that some mechanism is
sufficient to generate some outcome. However, insofar as the
argument for deliberateness rests on the apparent implausibility
of the non-deliberative mechanism, then these results should be
seen as weakening the case for deliberation’s importance.
Indeed there are numerous theories that treat deliberation largely
as post-hoc rationalization of decisions made by other means
(e.g., Haidt, 2001; Mercier & Sperber, 2017). The sufficiency of
non-deliberative mechanisms for transmitting complex skills
and norms lends support to these theories.
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Abstract

We argue that music can serve as a time-sensitive lens into the
interplay between instrumental and ritual stances in cultural
evolution. Over various timescales, music can switch between
pursuing an end goal or not, and between presenting a causal
opacity that is resolvable, or not. With these fluctuations come
changes in the motivational structures that drive innovation ver-
sus copying.

We believe that music, as a model system of culture, offers a time-
sensitive lens into the interplay between instrumental and ritual
stances in cultural evolution. Music perception and production
has been posited as a real-time, flexible form of creativity (Loui,
2018). As such, musical experiences can switch between pursuing
and not pursuing an end goal. Musical actions can present a
causal opacity that is at times resolvable, and at times unresolv-
able. With these fluctuations come changes in the motivational
structures that drive innovation and tradition.

These motivational shifts unfold at various timescales. At the
slowest timescale, consider the decades-long evolution of musical
styles. Take jazz music: Rhythmic syncopation and the use of
swing tempo are hallmarks of jazz. This signaling may have arisen
from a causally transparent goal to create variation from its pre-
decessor of ragtime, such as by Morton’s re-recording of
Joplin’s “Maple Leaf Rag” (Temperley, 2004), which activated
the instrumental stance. In the hands of a modern jazz performer,
however, swing and syncopation are automatically adopted, or
copied with high fidelity from “the greats” during jazz instruction.
The use of syncopation and swing can be seen as ritualistic, as
they are normative articulations of action sequences that signal
one’s membership as a jazz musician, as opposed to, for example,
a classical musician. Here, over the course of decades, the shift
from instrumental to ritual stances drives the production of
music from innovation to cultural evolution.

At a faster timescale, social interactions in music-making
unfold on the order of minutes. Many experiments in music
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cognition have shown that a few minutes of moving in rhythmic
synchrony with a partner leads to more prosocial behavior in chil-
dren and adults (Cirelli, Einarson, & Trainor, 2014; Hove & Risen,
2009; Kirschner & Tomasello, 2010; Rabinowitch & Meltzoff,
2017; Stupacher, Witek, Vuoskoski, & Vuust, 2020; Tarr,
Launay, & Dunbar, 2016). Applied to bifocal stance theory
(BST), moving in time entails action sequences that activate the
ritualistic stance, supporting social bonding (Savage et al.,
2021). At an even finer timescale, the brain generates predictions
that are continually tested with millisecond accuracy by incoming
events on the musical surface (Vuust, Heggli, Friston, &
Kringelbach, 2022). The dopaminergic system relates musical
sounds to reward by learning from the systematic fulfillment
and violation of these predictions (Salimpoor, Zald, Zatorre,
Dagher, & McIntosh, 2015). Thus the acoustic and statistical
properties of music help minimize prediction errors, freeing up
attentional resources to be directed toward specific gestures
embedded in observed actions, and activating more “type 1 pro-
cessing” in social learners.

Studying imitation versus innovation in musical interactions
where goal-relevance is rigorously controlled could provide an
excellent test model for BST. Each of the pathways of the cultural
action framework depicted in Figure 3 of the target article could
be probed by musical interactions with child participants. For the
first row, in which no end goal is present, children could enter a
room with a drum, sitting across from an experimenter drum-
ming a rhythmic pattern followed by pauses during which the
child could join in. For the fourth row, in which the end goal is
present, but causally opaque and unresolvable, children could
be expressly told when they enter that they are trying to play a
rhythm that will make a set of puppets dance. The experimenter
would play the rhythmic pattern, after which a second, unseen
experimenter would make the puppets move in a different rhyth-
mic pattern. Again in this situation, the prediction would be that
children’s drumming would show high levels of exact copying of
the rhythmic pattern drummed by the experimenter. For the sec-
ond and third rows, the children would once more be expressly
told that their goal is to play the rhythm that makes the puppets
dance. But in the case of the third row, where the causality is opa-
que but resolvable, when the experimenter’s drumming stops, the
puppets will dance in the same rhythm as had just been played on
the drum, rendering the relationship resolvable. The child could
extrapolate the relationship between drumming and dancing to
conclude that the puppet would move to whatever rhythm they
play, resulting in more novelty and less copying in their own
drumming pattern. In the case of the second row, the relationship
between drumming and dancing would be made causally trans-
parent by the puppets moving once per strike to the experiment-
er’s drumming pattern as it is played. Here, the prediction is that
children, fully aware of the mechanics of the interaction, would
explore more with novel drumming patterns.

What makes music an especially useful domain within which
to explore switching between the ritual and instrumental stance
is that copying is a highly common, ecologically valid mode of
interacting musically; music is characterized by more repetition
at more different levels than speech (Margulis, 2014). Musical
behaviors can be explored not only in the context of production,
as in the examples above, but also in the context of perception. In
the case of perception, copying behavior may consist of listening
and relistening to the same song or exploring new ones. Consider
the listening behaviors that adolescents adopt when they see their
friends listening to certain songs outside the context of a specific

end goal, versus when one is clearly present: Listening to hype
themselves up for a party that night, or to increase focus during
studying, or to help them lift heavier weights at the gym. The
first case might inspire the teenager to cue up their friend’s spe-
cific songs, whereas the latter ones might yield a wider range of
choices, involving the exploration of new playlists designed for
a similar function.

Makers and consumers of music with expressly functional
roles – aiding relaxation, soothing infants, rallying troops – may
adopt an instrumental stance when using it toward an end goal.
In contrast, people who download and listen to the same music
may not be able to resolve its causal mechanism. Thus, they
may view it instead from the ritual stance, motivating the “copy
all, correct later strategy” of overimitation.
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Abstract

While I agree with the distinction between expedient and proper
ways of action, I find Jagiello et al.’s account of “stance switch-
ing” debatable. Fundamental to theories of cultural evolution is
the fact that the shared environment is indefinitely rich, in
which individuals are provided with opportunities for learning
to tune themselves to specific affordances that are relevant to
emerging situations.

The target article concerns the important distinction between two
modes of attention in social learning: (1) attention directed
toward the opportunities that afford expedient action (instrumen-
tal stance), and (2) attention directed toward the opportunities for
action that are considered proper within a given culture (ritual
stance). I agree with the idea that social learning involves these
distinct modes of attention of individual learners, and that selec-
tion processes that shape the two modes of attention are of differ-
ent nature (cf., Gibson, 1950). What I find debatable is the
following mechanism of activation of stances assumed in the bifo-
cal stance theory: Different saliences of end goals or causal struc-
ture trigger different motivational states in the minds of cultural
learners – anticipation of social or non-social rewards – that acti-
vate one of the two stances and modulate the fidelity of transmit-
ted action (Figures 1 and 3 of target article).

Consider the everyday context of mealtime. Mauss (1935/1973,
p. 84) recounted that the Shah of Persia, the guest of Napoleon III,
insisted on eating with his fingers. The Emperor urged him to use
a golden fork. “You don’t know what a pleasure you are missing,”
the Shah replied. The use of hands and fingers is often sufficient
for transporting food to the mouth. In some cultures, however, an
infant who is finger feeding would show willingness to abandon
this effective strategy to transport food directly to the mouth in
favor of the mode of feeding using a utensil, at sometime around
the second year of life when the infant is still incapable of using
the utensil for getting food (Nonaka & Goldfield, 2018). The fol-
lowing facts may be relevant to the present discussion. First, it is
typically the infant who shows willingness to take the spoon in the
caregiver’s hand used for feeding the infant, prior to parental
encouragement (Gesell & Ilg, 1937). Second, when the infant
secures the spoon during mealtime, she tends to manipulate it
in various non-goal-directed ways, waving arms with spoon in
hand, scratching a table surface, and so on. Third, instead of
inhibiting the infant’s improper spoon use, the caregiver tends
to organize the environment where such goal-irrelevant activities
of the infant are tolerated (e.g., moving a cup with liquid out of
reach), and keep feeding the infant while she is playing with the
spoon. As the infant orients the spoon to the food, the caregiver
would gradually introduce the opportunities for functional feed-
ing encounters (e.g., steadying the dish so as to help the infant
to get food on the spoon) (Nonaka & Goldfield, 2018). Fourth,
sometime during the second year of life, the infant tends to persist
in using spoon for food getting, in which attention is focused on
process over outcome, and she may even return the spilled food to
the spoon instead of putting it directly into her mouth. Mealtime
behaviors of adults that children can observe are structured
around the salient end goal with highly transparent physical–
causal structure – the intake of food by bringing food to the
mouth. Why would, contrary to the prediction of the bifocal
stance theory, the transparent causal structure of mealtime behav-
ior NOT activate the instrumental stance focused on the outcome

(i.e., food intake), but instead focus infants’ attention on adults’
way of doing over the end goal (i.e., ineffective spoon use over
effective finger feeding)?

It is interesting that in normal mealtime circumstances infants
are, at least initially, not forced to act properly, or have no obvious
external rewards for doing so. The question of interest is what
motivates children to attend to those affordances of the environ-
ment (e.g., properties of the utensil) that are relevant to the spe-
cific setting of mealtime. The analysis of the social interaction of
infant–caregiver dyads during lunchtime suggested the presence
of two distinct streams of reciprocal informational coupling
between the caregiver and the novice spoon feeder (Nonaka &
Stoffregen, 2020): (1) Caregiver attentively adjust the action
opportunities available on the table for infants, and infants
actively look at the caregiver’s hand (or a utensil in hand) acting
on the objects in the environment. (2) After infants had actualized
one or another affordance of spoon (e.g., ingestion of food or
playful behavior), infants looked at the face of the caregiver
more often than chance, as if to obtain the information about
the “interpersonal self” (Neisser, 1988). These results seem to
indicate that infants are concerned about the situation they are
engaged in, actively exploring the information about that which
matters in the mealtime situation. In addition, the fact that the
flow of infant’s attention is systematically coupled to the flow of
caregiver’s action implies that the interpersonal context provides
the foothold for the infant’s attention, who is actively developing
a “nose” for the specific situation of communal practice
(cf., Rietveld, 2008).

It is important to note that social norms are observable events
in a populated environment that are as real and publicly verifiable
as the sky turning red in the west at sunset. The opportunities are
available for developing individuals to attune themselves to the
multiple layers of invariants of the populated environment con-
cerning both what they can do and what they should do in a spe-
cific situation. At the same time, the context of skill development
frequently involves more than one individual, in which learners
are exposed to the opportunities of their environment in a specific
manner, according to the peculiar concerns shared within their
community (Reed, 1993, 1996). Given the rich regularities mani-
fest in the environment in which social learners find themselves,
the theory about associations in the mind of learners seems super-
fluous (e.g., in terms of having an anticipation of social or non-
social reward, activated by causal opacity, or salient end goal),
for the individual is already immersed in the environment with
rich regularities that can be potentially discovered (cf., Gibson,
1966). Rather, fundamental to theories of cultural evolution is
the fact that the shared environment is indefinitely rich, in
which individuals are provided with opportunities for learning
to flexibly tune themselves to specific affordances that are relevant
to emerging situations (Nonaka, in press).
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Abstract

Biologists have replaced the metaphor of “genetic transmission”
with a detailed account of the molecular mechanisms underlying
the phenomenon which Darwin referred to as “like produces
like.” Cultural evolution theorists, in contrast, continue to appeal
to “imitation” or “copying.” The notion of ritual and instrumen-
tal stances does not resolve this issue, and ignores the institu-
tions in which people live.

One of the observations which provoked Darwin to propose his
theory of “descent with modification” was the phenomenon that
“like produces like.” Darwin named this phenomenon “inheri-
tance” and wrote of characteristics being “transmitted” from
one generation to the next, but confessed that he knew little
about the mechanisms involved. With the Modern Synthesis
(Huxley, 1942) “inheritance” became viewed as “genetic transmis-
sion” of characters, although Huxley argued strongly against what
he called “the one-to-one or billiard-ball view of genetics” (p. 19)
in which each trait in the offspring is assumed to reflect transmis-
sion of a single gene.

It is now known, of course, that genes are not literally “trans-
mitted” from parent to offspring. In procreation, chromosomes
are replicated by complex cellular machinery and then offspring

self-assemble as those copies, shuffled in the process of recombi-
nation, become active in the equally complex cellular machinery
of the egg cell. In other words, “genetic transmission” is a meta-
phor, and the actual molecular mechanisms that underlie “like
produces like” are complex. In addition, as proponents of the
Extended Evolutionary Synthesis point out, non-molecular mech-
anisms are also involved (Laland et al., 2015).

One would expect, then, that when supporters of cultural evo-
lution theory write of the “transmission” of knowledge and values
from one generation to the next (or within generations) they too
would intend this as a metaphor. After all, they consider cultural
evolution to be a “Darwinian evolutionary process” (Mesoudi,
2016). The phenomena which provoke the authors of this article
are tradition and innovation, but although they declare, like
Darwin, that they wish to identify the “mechanisms through
which these [phenomena] are expressed” in fact this identification
moves no further than the claim that two distinct “stances”
underlie them.

Do these stances actually serve as an explanation? The authors
tell us they are not stances in Dennett’s sense of a “strategy of
interpreting behavior” (Dennett, 1971), though how they differ
remains unclear. The stances seem to function simply as interme-
diaries between two types of perceived action and two types of
imitation. The instrumental and ritual stances are invoked, we
are told, by ritual and instrumental actions respectively, or by the
ritual and instrumental components of an action. There seems
some circularity here. Instrumental actions are characterized by
features such as salient end goals, action resolvability, and instru-
mentality. Ritual actions are characterized by causal opacity, con-
ventionality, and normative language. In the case of the former,
low-fidelity copying is the appropriate response; that is to say, imi-
tation with innovation. In the case of the latter, high-fidelity copy-
ing is appropriate. This “selectivity” in the “degree of copying
fidelity” is necessary, we are told, to be an “efficient social learner.”
All this leads the reader to suspect that the mechanism that is in
fact offered to explain the two aspects of cultural evolution is the
usual suspect, “social learning.” It is “copying” or “imitation” or
“mimicry,” with either “low or high fidelity.” In short, transmission.

Is imitation not an adequate explanation? What is wrong with
proposing that one-to-one copying is the mechanism of social
learning and cultural transmission? Principally because, as with
“genetic transmission,” it is only one part of a larger system.
People do imitate each other, of course. But just as the replication
– the copying – of genes requires a complex molecular apparatus,
so too human imitation arises from a complex cognitive appara-
tus. Imitation does not stand alone. In Piagetian terms it is the
primacy of accommodation within a larger process of equilibra-
tion. One might say that imitation functions as one component
in a network of self-teaching, social focusing, and teaching-
elicitation devices (Parker, 1993). “One-to-one” imitation alone
cannot serve as an explanatory mechanism for social learning,
let alone for the evolution of culture.

Since the work of Piaget, developmental scientists have accepted
that individual learning is a matter of active construction of knowl-
edge structures, with stage-like qualitative transformations. But if
individual learning is so complex can we expect social learning to
be simply imitation? That seems implausible, at best. Anyone who
has taught knows that when students simply copy or imitate what
they hear, their learning is superficial. To define social learning as
“Information acquisition through interaction with- and observation
of other individuals and their products” is to revert again to the
transmission metaphor, thinly disguised as “acquisition.”
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The authors do promise to disclose the “cognitive underpin-
nings,” the “underlying cognitive architecture,” and the “distinc-
tive motivations” of these two “modes of cultural transmission”
(there it is again), and in particular “the level of deliberateness
and domain-specificity” that is involved. However, bets on these
particularities are hedged. The stances, we are told, may be innate
or learned, automatic or deliberate, and domain-specific or gene-
ral. It is also unclear whether they are cued by features of actions
or are distinct ways of interpreting the same action.

Only two kinds of action exist in the barren world envisaged
by bifocal stance theory: means-ends and affiliative actions. We
would suggest that attention to the institutions, the institutional
reality, in which all humans live would be helpful (Packer &
Cole, 2021). Every instrumental action is conducted within one
or another institutional setting. And institutions involve ceremo-
nies which can appear to be mere ritual but are in fact procedures
which confer rank, status, or role on a person or object. A student
receiving a doctorate, the blessing that makes water holy, the mar-
riage of bride and groom; all are institutional procedures which
involve causality that is constitutive rather than instrumental, in
the sense that a new entity is constituted by the procedure.

Attention to institutions would also invite a more nuanced
approach to normativity. Norms are defined in this article as
“mutual agreements on how members of a group ought to con-
duct themselves in various social contexts.” But such an approach
doesn’t distinguish among promises, customs (we all bring a bot-
tle to the party), role-obligations (teachers must evaluate students’
work), and laws (drive on the left). Children understand institu-
tions, and their normativity, in different ways at different ages,
just as their understanding of instrumental causality develops.
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Abstract

Understanding how culture evolves in society is an extremely
difficult task. The bifocal stance theory (BST) deploys two copy-
ing strategies which can be linked to dual-system theories of
behavior. BST would benefit from incorporating results from
these theories, such as the evolution of attention to goals or
steps of a behavioral sequence, and the role of the environment
in prompting different copying strategies.

In bifocal stance theory (BST), rituals and traditions are more
likely to appear when end goals are less salient whereas instru-
mental stances appear when there is a causally transparent end
goal. Copying fidelity is weaker in the latter, leading to innova-
tion. This is an excellent idea. Here I want to talk about a few
aspects that I think remain ambiguous or underdeveloped in
BST based on what we know in the psychology and neuroscience
of learning and decision making.

BST can be directly paralleled with the literature of goals and
habits where a distinction is made between a conscious system
that controls behavior in anticipation of goals, and a relatively
unconscious system that controls habits which are automatically
performed in the presence of certain cues, and independently of
the current goal. In this framework, the goal of a social learner
agent should be to observe, attend, and copy in accordance
with whether she believes the observed actions to be goal-directed
or habitual. Attentional resources are directed to causal structure
and end goals in the former, but to each step in a chain of actions
in the latter.

As proposed, a general issue with BST is the lack of specifica-
tion of the conditions under which a social learner will ascribe
causality and end goals to an observed behavior. To ascribe inten-
tionality to other people’s behavior, the learner needs indepen-
dent evidence that the person is indeed performing the action
in a goal-directed manner, which is not possible to obtain without
knowing what the person will do when the causal link between
the behavior and the goal is degraded, or the value of the goal
modified (Perez & Dickinson, 2020). These belief and desire cri-
teria were first proposed by one of the authors of the paper (Heyes
& Dickinson, 1990), but are not considered in BST. Although it
remains unclear how these criteria may be applied in social, non-
controlled settings, finding natural experiments where the criteria
could be applied should help elucidating the mapping between
the features of certain sequences of behaviors and instrumental
or ritual stances.

BST establishes a direct link between instrumental stances and
innovation and proposes that they should be more likely to be
observed the more transparent an end goal is. The experimental
evidence suggests that when a behavioral sequence is continuously
performed under similar conditions, attention to the goal dimin-
ishes and actions transition will be automatically performed, or
become habitual. At this point, attention shifts toward the actions
and so should be copying by others (Thrailkill, Trask, Vidal,
Alcalá, & Bouton, 2018). It seems, therefore, that BST would pre-
dict at the same time continuous innovation and stable tradition,
which is at variance with the fact that continuous innovation
seems to be the rule, at least in modern societies (Schumpeter,
2014 [1942]).

Recent experiments in animals seem to agree with the hypoth-
esis of BST that the salience of end goals should be critical for
acquiring an instrumental stance. When animals are habitized
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by training them for long periods of time until their attention is
shifted away from the goal, changing the goal restores goal-
directed behavior (Bouton, Broomer, Rey, & Thrailkill, 2020).
Although changing the goal altogether is a somewhat extreme
manipulation, it is not difficult to anticipate that random varia-
tions in the outcome of a stable behavior should produce changes
in the outcome and reestablish instrumental stances that might
have gone away once there was no variation in the consequences
of the behavioral sequence. For example, a population might have
been innovative in the creation of a canoe as the instrumental
stance is prompted when there is significant trial and error at
the beginning of the endeavor. As the canoe quality becomes opti-
mal, there is little variation in the outcome and the actions per-
formed, which shifts attention toward actions, prompting
high-fidelity copying. Random variations in the outcome may
thus lead attention to be directed back to the goal, and another
period of instrumental copying should follow.

As presented, BST leaves as an outstanding issue the optimal
temporal resolution by which behavior should be analyzed by a
social learner. This opens a myriad of other issues which have
been relatively well studied in psychology and neuroscience,
such as the sensitivity to different reward schedules. It is now
well established that these schedules can affect whether behavior
is goal-directed or habitual. More precisely, the evidence suggests
that the molar aspects of behavior seem to be considered by peo-
ple when deciding to act on the environment in a goal-directed
manner and that the molecular aspects are more important for
behaving habitually (Perez & Dickinson, 2020; Pérez & Soto,
2020). So far, I know of no experiment in which molar and
molecular aspects are encouraged by experimental manipulations,
but it is likely that they will also play a role in how observers
ascribe causality to actions and therefore imitate (copy actions)
or emulate (copy intentions to obtain a goal).

Whether people imitate or emulate does not seem to depend
only on the existence of causality and end goals, as emphasized
in BST, but on aspects of the environment which are outside
the control of the agent. Recently, Charpentier, Iigaya, and
O’Doherty (2020) have demonstrated how the conditions of the
environment prompt human participants to arbitrate between
imitation and emulation depending on the reliability of each strat-
egy. Imitation is more likely to be deployed when the environ-
ment is uncertain, such as when the outcome of a given
behavior is difficult to predict. This is another critical factor in
the neuroscience literature which BST should consider in further
developments of the theory.

BST is an innovative and creative approach including aspects
of anthropology, psychology, and ecology. Incorporating some
of the topics discussed here should help it evolve into an even
more comprehensive theory of cultural evolution.
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Abstract

Jagiello and colleagues offer a bifocal stance theory of cultural
evolution for understanding how individuals flexibly choose
between instrumental and ritual stances in social learning. We
argue that the role of culture, developmental age-related differ-
ences, and the intersectionality of these and other individual’s
identities need to be more fully considered in this theoretical
framework.

In presenting their bifocal stance theory of cultural evolution for
understanding how individuals flexibly choose between instru-
mental and ritual stances in social learning, Jagiello and col-
leagues review much of the developmental literature on copying
strategies in social learning. They note attentional differences of
the two approaches in facilitating effective social learning and
selectively engaging in the most efficient degree of copying fidel-
ity. We argue that despite a few minimal references to research
with culturally diverse samples, the authors leave the role of cul-
ture, environment, and intersectional identities largely unex-
plored. Indeed, although Jagiello and colleagues note some
differences across culture in social learning strategies, other
research indicates that variability within cultures may be an
important driving factor in how children navigate between the rit-
ual and instrumental stances. That is to say, choosing whether to
follow a ritual stance to achieve social affiliation may be a very dif-
ferent process for a child from a minority group than that of a
child from the majority group within the same country. These dif-
ferences may be further exacerbated by the intersection of the
child’s additional identities, which may impact the stance they
take in learning from others. In addition to the lack of consider-
ation of culture, the authors tend to look across a wide range of
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ages with little note of developmental differences that may be pre-
sent across these ages. We highlight the importance of each of
these considerations below.

Children’s preferences for social affiliation and learning have
been shown to be influenced by their own racial identity and
that of those around them, suggesting that both context and child-
ren’s own identity are important to consider in their social learn-
ing even within cultures (Gaither et al., 2014). For example, in the
United States, recent immigrants from China both copy actions,
and transmit information, with higher fidelity than children
who have lived in the country for several generations
(Corriveau, Kim, Song, & Harris, 2013, 2017; DiYanni,
Corriveau, Kurkul, Nasrini, & Nini, 2015). Similarly, the relation
between children’s high-fidelity copying of family members varies
depending on a host of family contextual factors, such as the
extent to which the family identifies as a religious minority within
their culture (Cui et al., 2020; Davoodi et al., 2020; McLoughlin,
Jacob, Samrow, & Corriveau, 2021). Parental authoritarianism
also drives the way in which information is presented to young
learners, and in turn, the weight children place on high-fidelity
copying (Reifen Tagar, Federico, Lyons, Ludeke, & Koenig,
2014). Further, the degree to which children within a culture
are exposed to racial out-group members influences their learning
and socialization preferences (Chen, Corriveau, Lai, Poon, &
Gaither, 2018). Taken together, these data highlight the important
role of within-cultural factors that drive social learning decisions.

In addition to such within-culture variability, research has also
highlighted important developmental mechanisms that impact
children’s employment of imitation and innovation. For example,
children’s willingness to engage in overimitation increases with
age, with children as young as 23-months-old showing no tenden-
cies to copy irrelevant actions (McGuigan & Whiten, 2009).
Similarly, 5-year-old children were more likely than 3-year-olds
to overimitate irrelevant causal actions rather than engage in
more effective emulation processes, even when less information
was presented (McGuigan, Whiten, Flynn, & Horner, 2007).
Additional research has shown that these tendencies to overimi-
tate continue into adulthood, with 5-year-olds and adults imitat-
ing irrelevant actions at more similar rates than 3-year-olds,
suggesting that for older individuals imitation is an adaptive strat-
egy to maintain task efficiency (McGuigan, Makinson, & Whiten,
2011). Such developmental differences are especially apparent
when considering features of the model, such as age or prestige.
When the model is an adult, rather than a child, older children
and adults are significantly more likely to defer to her
(McGuigan et al., 2011), even when the adult model proclaimed
they did not know how to complete the task (Wood, Kendal, &
Flynn, 2012; for a review see Over & Carptenter, 2012).
However, other work modifying features of the model has
found that older children are less likely to engage in imitation
than younger children, for instance if the actions are performed
by an antisocial ingroup member (Wilks, Kirby, & Nielsen,
2019). As such, these findings reveal important developmental
differences that impact children’s social learning strategies, as
well as additional considerations about how identities of the
model may intersect with those of the child.

Indeed, research has yet to fully consider children’s intersec-
tional identities and the role these play in how children selectively
engage in social learning strategies. Some work suggests that chil-
dren from non-Western cultures may follow different develop-
mental trajectories with their over imitation being significantly
reduced until they are older (Berl & Hewlett, 2015). Additional

research across has alluded to gender differences in children’s ten-
dencies to overimitate but has found conflicting evidence in sep-
arate studies (Frick, Clément, & Gruber, 2017, 2021). Although
some work suggests boys may imitate more than girls (Frick
et al., 2017), another research using similar paradigms finds the
opposite and suggests these gender effects may be interacting
with age-related differences despite being unable to fully elucidate
these mechanisms (Frick, Schleihauf, Satchell, & Gruber, 2021).
Taken together, these data reveal some evidence, as well as impor-
tant future direction, for considering children’s multiple identities
and contexts when exploring their social learning strategies.

In sum, the bifocal stance theory of cultural evolution to
understand the flexible weighting of innovation and high-fidelity
copying provides an important framework for situating and
understanding this vast body of literature. We believe there are
necessary considerations around variability within cultures and
across developmental ages that warrant consideration. Future
research on how these different factors intersect and influence
children’s social learning choices is imperative in fully under-
standing and using a bifocal stance theory of cultural evolution.
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Abstract

Jagiello et al.’s bifocal stance theory provides a useful theoretical
framework for attempting to understand the connection between
greater adherence to traditional norms and greater sensitivity to
threats in the world. Here, we examine the implications of the
instrumental and ritual stances with regard to various evolution-
ary explanations for traditionalism–threat sensitivity linkages.

Theoretical and empirical work links traditionalism with greater
sensitivity toward threats in multiple domains (Claessens,
Fischer, Chaudhuri, Sibley, & Atkinson, 2020; Hibbing, Smith,
& Alford, 2014), including pathogens (Murray & Schaller, 2012;
Samore, Fessler, Sparks, & Holbrook, 2021; Samore et al., 2022;
Tybur et al., 2016), violence (Griskevicius, Goldstein,
Mortensen, Cialdini, & Kenrick, 2006), and culturally transmitted
information about hazards in general (Fessler, Pisor, & Holbrook,
2017; Samore, Fessler, Holbrook, & Sparks, 2018). Researchers
have proposed that culturally and/or biologically evolved mental
mechanisms may adaptively link traditionalism and threat sensi-
tivity when traditional norms reliably ameliorate the costs of par-
ticular threats. Such linkages could result in stable dispositions
over individual lifespans, and/or facultative adjustments in
response to the frequency of threat cues. Given widespread varia-
tion in the extent to which people conform to traditions – and the
connection with political preferences in large-scale democracies
(Duckitt, Bizumic, Krauss, & Heled, 2010; Jost, Federico, &
Napier, 2009) – understanding potentially causal antecedents of
that variation has substantial real-world relevance.

The bifocal stance theory (BST) and cultural action framework
advanced in the target article bear substantially on the question of
how traditionalism and threat sensitivity may be connected, and

provide a useful lens for bringing greater theoretical clarity to
the potential evolutionary underpinnings of that connection.
Specifically, the extent to which individuals adopt the instrumen-
tal versus ritual stance in response to traditional norms may struc-
ture the individual-level relationship between traditionalism and
threat sensitivity.

One pathway by which the traditionalism–threat sensitivity
relationship could obtain is if specific norms have culturally
evolved to instrumentally address recurrent threats in the local
environment. For example, in the face of pathogen threats,
some traditional norms (those related to food handling, greetings,
etc.) may effectively reduce the risk of infection (Murray, Fessler,
Kerry, White, & Marin, 2017; Tybur et al., 2016). Per the BST, if
individuals explicitly engage in the instrumental stance toward
such norms, then threat-sensitive individuals will frequently
adopt them. Even though these traditions’ threat-mitigating
mechanisms are resolvable (Whitehouse, 2011), not all individu-
als embrace them. Rather, adoption depends on the precise cost–
benefit structure of a given tradition, and this varies across indi-
viduals and contexts (Gul et al., 2021; Samore et al., 2021; Tybur,
Lieberman, Fan, Kupfer, & de Vries, 2020) – in part as a function
of individual differences in threat sensitivity.

If, in fact, individuals assume an instrumental stance toward
many threat-mitigating norms, then the observed correlation
between traditionalism and threat sensitivity may reflect individual
cost–benefit analyses on a norm-by-norm basis, rather than a gene-
ral tendency to embrace traditions in the face of threats. The extent
to which traditions writ large associate with sensitivity to a wide
range of threats would thus depend in part on the frequency
with which the ameliorating functions of traditional norms are per-
ceived to be resolvable, and the frequency with which the norms, or
observations of their enactment, trigger the instrumental stance.

Despite the instrumental benefits of some traditions in the face
of particular threats, the causal mechanisms of cultural practices
are often opaque (Henrich, 2011; Zwirner & Thornton, 2015),
and this is true even when the underlying instrumentality is in
theory resolvable (see sect. 2.4.2 in the target article). It is possible
that, if a sufficient proportion of traditions are (accurately or not)
viewed as instrumentally effective, whether within conscious aware-
ness or not, more threat-sensitive individuals may more often make
inductive bets (Barrett, 2015) that the cost–benefit structure of
practicing traditions is favorable for them. However, although the
proportion of a given culture’s threat-relevant norms that are
adopted via the instrumental stance is an empirical question, the
apparent frequency of both causal opacity and perceived unresolv-
ability suggests that the instrumental stance is unlikely to be the
sole – or even the primary – basis of the threat-sensitivity/tradition-
alism association. Rather, this association likely largely arises via a
greater tendency to adopt ritual stances and faithfully copy tradi-
tional practices as a function of threat sensitivity.

Consistent with Jagiello et al.’s perspective (see sect. 2.3 in the
target article) on the possible functional logic underlying the rit-
ual stance wherein rituals maintain cooperation, reciprocity, and
social cohesion despite a lack of instrumental effect, the practice
of traditional norms can indirectly mitigate threats by increasing
social support. For example, endorsing traditions may signal
in-group identity for the purposes of cooperation, and/or facilitate
coordination via shared, long-standing markers (McElreath, Boyd,
& Richerson, 2003). While the benefits of cooperation and coor-
dination are diffuse, they plausibly include cost mitigation in the
face of threats, for example by eliciting resource buffering and care
during times of illness or injury; defense against hostile out-group
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members; and so on. In this view, the indirect social benefits of
traditional norms may loom larger in the (often unconscious)
cost–benefit calculations of more threat-sensitive individuals.
Greater threat sensitivity may thus associate with traditionalism
via an increased tendency to adopt the ritual stance, leading to
a broad embrace of the practice of traditional norms.

While the above questions are not yet settled, future research
testing the proposed evolutionary link between traditionalism
and threat sensitivity could benefit from adopting perspectives
derived from BST, and attending to the pathways specified in
the cultural action framework. Specifically, a deeper understand-
ing of whether individuals adopt an instrumental or ritual stance
in response to potentially threat-mitigating traditional norms –
and the extent to which those norms are perceived as resolvable
– may shed light on whether traditionalism and threat sensitivity
are broadly linked as has been posited, or instead narrowly linked
in particular circumstances when instrumental functions and
causal transparency align. Of course, consistent with the ability
for flexible oscillation between stances proposed by Jagiello
et al., these possibilities are not mutually exclusive. Rather, the
precise configurations likely vary across contexts at the level of
the individual, group, and physical environment, among others.
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Abstract

The bifocal stance theory (BST) focuses on cultural evolution
without alluding to associated processes in linguistic evolution
and language use. The authors briefly comment on language
acquisition but leave underexplored the applicability of BST to
linguistic evolution, to changes of language representations,
and to possible consequences for constructing social identity,
based on, for example, collective resilience processes within lan-
guage communities.

Linguistic material (i.e., sounds, words) is subject to change. Such
changes might be related to the instrumental or the ritual stance
proposed in bifocal stance theory (BST), a relation not explicitly
expressed in the target article. For example, the need to accom-
plish a specific communicative goal may drive a specific change
or innovation in the language system that would be based on
the instrumental stance. On the other hand, a language user’s
desire to affiliate with group members may promote
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conventionalized communicative expressions based on the ritual
stance. In the following, we expand on how BST might be able
to link linguistic research to research in cultural evolution and
social psychology.

Linguistic research has shown that analytically composed
words or phrases contrast with opaque and holistic forms. This
contrast is exemplified in the English past tense (Pinker, 1998).
Here, the regular past tense (e.g., “Googled”) contrasts with the
irregular past tense (e.g., “slept,” not “sleeped”). Regular word for-
mation can be associated with the transparent communicative
goal to express an action that occurred in the past. The goal is
transparent because regular past tense forms accomplish
“end-goals via potentially knowable causal pathways”, as
expressed in Jagiello and colleagues’ theory. This “knowable
causal pathway” is the symbolic language rule to suffix -ed to
verbs, a rule that also applies to verbs that are newly added to
the language (“to Google”→ “he Googled”). From a BST perspec-
tive, regular forms are therefore related to an instrumental stance.
By contrast, irregular verbs (e.g., “slept”) do not undergo symbolic
rule application; as such, there might not be a “knowable causal
pathway” to that goal (i.e., the past tense form). The holistic
nature of irregular forms therefore brings them closer to a ritual
stance. The regular/irregular distinction is not the only one to
possibly align with the instrumental versus ritual stance. It
seems that all complex words without “knowable causal path-
ways” to their current form (e.g., ancient “thou” instead of
“you”) are more likely to be associated with ritual language, and
thus, with the ritual stance. This also seems to apply to formulaic
use of Latin (in Catholic tradition) and Old Church Slavonic (in
Orthodox tradition) with forms not necessarily transparent
regarding their meaning or origin.

If indeed processes related to the ritual stance are opaque and
refer to holistic entities, independent evidence for the aforemen-
tioned linguistic parallel stems from research on analytical versus
holistic ways of thinking (Nisbett, Peng, Choi, & Norenzayan,
2001). There, differences in cognitive processing are culture-
specific with a broad distinction between analytical (combinato-
rial) and holistic (gestalt) thinking. These distinctions have
specific repercussions for the respective cultures and societies.
Notably, there is no strict dichotomy between Western and East
Asian cultures based on these differences, but rather, language
is a moderating or even predicting factor in these relations
(Rhode, Voyer, & Gleibs, 2016). Rhode et al. (2016) suggested
that the more pronounced holistic attentional bias in Korean
compared to Chinese speakers depended on language rather
than on culture. As BST proposes that the ritual stance relates
to processes without a “knowable causal pathway” to a goal, holis-
tic thinking seems to parallel the ritual stance, rather than the
instrumental stance; however, depending on the goal to be
achieved and depending on whether this goal is defined by lan-
guage or by culture, the instrumental stance could theoretically
also align with holistic thinking.

Differences within the language expressed by regular/irregular
or analytic/holistic word forms also relate to differences in
language-inherent resilience, akin to the relative stability of lan-
guage representations. Frequent, irregular forms seem to be par-
ticularly resistant to language change (Lieberman, Michel,
Jackson, Tang, & Nowak, 2007). Frequently used irregular
forms are thus resilient to both regularization and forgetting.
Lieberman et al. (2007) note that less frequent irregular forms
are more likely to disappear or to be replaced by a regular
form. BST might offer functional explanations for these

phenomena. Frequently used irregular forms are conventionalized
and their similarity to their historic roots demonstrates high
copying fidelity, that is, transmission of linguistic material with
relatively little change between older and more recent stages in
linguistic history. As such, these forms better align with the ritual
stance. At the same time, if irregular forms oppose the instrumen-
tal needs of a community (e.g., if a rule rather than a form con-
ventionalizes), then these communities may readily dispense
with these forms (and past tense forms altogether). This is evi-
dence in the progressive loss of past tense (preterite) forms in
younger German speakers (Fischer, 2018). This, in turn, could
mean that resilience within the language system may have reper-
cussions for language users.

Language representations correlate with language use within
language communities (Behrens, 2009). Language use is one
aspect of constructing social identity (Tajfel & Turner, 1979),
whereby holistic thinking may further promote the strength of
social identity (White, Argo, & Sengupta, 2012). Holistic cultures
with an interdependent self-construal face threats “by activating
and embracing their belonging to multiple groups.” Analytic
thinking cultures with an independent self-construal, on the
other hand, focus on “protecting the individual self” (White
et al., 2012, p. 252). Further, as Charbonneau (2020) concludes,
faithful copying is inextricably linked to resilience processes.
Thus, collective resilience processes in holistic cultures might
be tightly knit to social identity. There, the ritual stance provides
a relation to high-fidelity transmission of linguistic and
extra-linguistic conventions, in turn fostering group coherence.
Social identity theory and collective resilience processes there-
fore appear to be highly dependent on the two stances proposed
by BST and need further attention in future studies to predict
the resilience of threatened communities or even endangered
languages.

In sum, extending BST to linguistic evolution, the cognitive
architecture of language representations and social aspects of lan-
guage use seems to be a fruitful endeavor for the cross-fertilization
of interdependent research fields and traditions. It has the poten-
tial to promote not only interdisciplinary research but also more
integrated views on cultural and linguistic diversity and how
linguistic changes may relate to collective resilience.
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Abstract

Actions that do not have instrumental goals can communicate
social goals that are not rituals. Many non-instrumental actions
such as bowing or kissing communicate a commitment to or
roles in dyadic relationships. What is unclear is when people
understand such actions in terms of ritual and when they under-
stand them in terms of relationships.

When people take actions that cannot be understood as efficient
means toward goals, observers often interpret the action as acts of
communication. The target article focuses on one type of message
that can be communicated in such situations: That the action is a
ritual that defines a social group and that other groupmates
should imitate such actions to maintain group cohesion and
ingroup/outgroup lines. However, there are many cases where
non-instrumental actions communicate another type of message:
What kind of relationship the actor has with the target. For exam-
ple, imagine you are observing two people who belong to the same
group and are walking in one another’s pathway. In one situation
a person moves out of the way by stepping aside and continues
walking. In another, the person bows deeply and then steps
aside. While they both achieve the same goal of allowing the
other person to pass, the second situation includes actions that
are not necessary for achieving the goal of moving aside. How
should the recipient of the action react to these two different
actions? While we agree with the target article that the second
action would be interpreted as social communication, we dis-
agree it needs to be about marking ingroups from outgroups.
The bower is going out of their way to acknowledge a specific
type of relationship: a difference in rank exists. While this
communicates something social, and indeed could communicate
a desire for a relationship, it also communicates what kind of
relationship those people have. In most cultures, the bower
would be assumed to be lower ranked, while in some they
may be assumed to be higher ranked (Kajanus, Afshordi, &

Warneken, 2019). However, in either case the bowing does not
need to be imitated for it to be meaningful for the bower, the
person being bowed to, or the onlookers. In fact, most actions
that communicate roles in hierarchical relationships are appro-
priately asymmetric.

There are many such actions including those that are cross-
culturally salient, such as bowing, kneeling, gift-giving, and kiss-
ing, which are not efficient means toward instrumental goals,
but also not meant to mark ingroups and outgroups by way of rit-
ualized imitation. Instead, these actions acknowledge or establish
certain types of relationships and relative roles within those rela-
tionships. Unlike actions that define group rituals, actions that
communicate relationships can be asymmetric, and thus do not
elicit copying. Indeed, many such actions may be an especially
bad marker of ingroups because there are features of them that
are shared across cultures. For example, in many cultures, lower-
ing the body in an action communicates submission in a hierar-
chical relationship, and consensually transferring bodily fluids
communicates an intimate or communal relationship (Fiske,
1992). Indeed, even infants recognize that a non-instrumental
action that transfers saliva (putting one’s finger in the other’s
mouth and then in one’s own mouth) communicates a closer
relationship than a similar action that does not transfer saliva
(putting one’s finger on the other’s forehead, and then on one’s
own forehead; Thomas, Woo, Nettle, Spelke, & Saxe, 2022):
Infants predict that the recipient of the saliva-transferring action
is more likely to respond to their social partner’s distress,
compared to the recipient of the forehead action. Neither of
these actions has an obvious instrumental goal, and no imitation
occurs in the study, yet infants use them to predict other
actions associated with close affiliation or social intimacy. In
summary, non-instrumental actions have social meanings, but
not all such meanings concern rituals to mark the ingroup from
the outgroup. This has implications for the cultural action
framework proposed in the target article. In this framework,
actions that have no obvious instrumental goal and that are
causally opaque nudge observers into a “ritual stance.”
However, if our proposal is correct, then these same attributes
should sometimes nudge observers into something like a “rela-
tionship stance” where observers understand these actions as
ways to communicate social relationships and roles within those
relationships.

The critical question for future research is: How do people,
including even infants, identify the relevant one, of the many pos-
sible, communicative goals of non-instrumental actions? When
does a person interpret non-instrumental goals as ritual, when
do they interpret them as a desire to communicate about a rela-
tionship, and when do they write off the action as meaningless?
One possibility lies in proposals by Fiske (1992); Kaufmann and
Clément (2014); and Thomsen and Carey (2013). These proposals
suggest that infants are born with core concepts that allow them
to recognize certain types of relationships, including the actions
that go along with them. If this is true, then infants and children
may be attuned to interpret other non-instrumental actions,
which do not fit into these categories, as rituals, especially when
they are imitated. While many rituals often “borrow” actions
that would be a part of this innate repertoire, culturally specific
rituals often include other arbitrary actions and symbols. For
example, take the Catholic ritual of crossing oneself. Catholics
often kneel while crossing themselves. Kneeling or making your-
self small is a common marker of deference, indeed shared with
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other species (van Vugt & Tybur, 2014). Here the kneeling may
serve to communicate deference to God. However, Catholics
also cross themselves in a specific way. While the action carries
meaning, it wouldn’t be easily understood by someone who had
never seen it before or didn’t understand the context. It is an
arbitrary symbol. Thus, new humans may solve the complex
problem of understanding people’s non-instrumental actions,
first by asking whether they communicate about relationships
and roles, then by computing whether they fit the structure of
innate concepts of social relationships. If not, infants may then
interpret them as ritual actions, especially when imitated. The
bifocal stance theory could therefore be expanded to include
non-instrumental actions that are meant to acknowledge or com-
municate desires for specific types of relationships or roles within
them.
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Abstract

In this commentary we advance Jagiello et al.’s proposal by
zooming in on the possible evolutionary origins of the “bifocal
stance” that may have enabled a major transition in human cul-
tural evolution, arguing that the evolution of the bifocal stance
was driven by an explosion in cultural complexity arising from
cooperative foraging, which led to a feedback loop between the
ritual and instrumental stances.

Jagiello, Heyes, and Whitehouse offer an exciting proposal for a
theoretical unification of work in cultural evolution on both high-
fidelity transmission of knowledge and the production of innova-
tions. Not only does their bifocal stance theory (BST) mimic
Daniel Dennett’s highly successful attempt at building a theoret-
ical framework for the study of thinking about other minds (the
intentional stance; see Dennett, 1987; Veit et al., 2019), but it
also provides us with a decidedly teleonomic framework.
Indeed, they offer us an evolutionarily plausible explanation for
why the mimicking of causally irrelevant behaviour can itself be
explained in an adaptive way, rather than just seeing it as a
by-product of the copying of successful actions by others. We
find these features of their account extremely compelling as a
pathway to bring together the diversity of work on cultural evolu-
tion, showing that rather than having one type of cultural learning
arise only as a by-product of the other, both can be seen as adap-
tive in their own right.

Our goal in this commentary is to further advance their pro-
posal by zooming in on the possible evolutionary origins of the
bifocal stance, which may have enabled a major transition in
human cultural evolution. As Jagiello et al. recognize at the end
of their article, “the bifocal stances […] may hold the key to
understanding the evolutionary origins of human uniqueness”
(target article, sect. 6, para. 1) and it is this idea that we want
to focus on here, because the authors themselves appear to treat
this as the greatest potential of their theoretical framework.

The BST describes two different stances agents can take
towards social and cultural learning. The first is the instru-
mental stance, which focuses on the accomplishment of end
goals and allows for innovation to achieve these ends, and
the ritual stance, where the focus is on affiliation with group
members, and through which high-fidelity transmission
takes place. As the authors note, the truly unique part of the
bifocal stance is the second of these. The ability to learn
socially is fairly widespread throughout many species of mam-
mals and birds, and potentially even some invertebrates (Whiten,
2019). This appears to be via the instrumental stance, where animals
are focused on the end goals. However, what is not seen in other
species is the behaviour of “overimitation,” in which causally irrele-
vant idiosyncratic aspects of a behavioural sequence are also copied.
This ability, a signifier of the high-fidelity copying associated with
the ritual stance, appears unique to humans; while other animals
typically ignore behaviours that are unrelated to the goal (Horner
& Whiten, 2005).

Humans appear to have the ability to adopt these two different
stances towards social learning, along with an acuity towards
identifying situations in which innovation matters more than cul-
tural fidelity and vice versa. What, then, is the unique feature of
human social life that has allowed for the development both of
the ritual stance alongside the more common instrumental stance,

Commentary/Jagiello et al.: Tradition and invention 47

https://doi.org/10.1017/S0140525X22000383 Published online by Cambridge University Press

https://doi.org/10.1016/j.evolhumbehav.2019.08.002
https://doi.org/10.1016/j.evolhumbehav.2019.08.002
https://doi.org/10.1007/s11245-014-9236-9
https://doi.org/10.1007/s11245-014-9236-9
https://doi.org/10.1007/s11245-014-9236-9
https://orcid.org/0000-0001-7701-8995
https://orcid.org/0000-0003-1554-7052
mailto:wrwveit@gmail.com
mailto:DrHeatherBrowning@gmail.com
https://walterveit.com/
https://walterveit.com/
https://www.heatherbrowning.net/
https://www.heatherbrowning.net/
https://doi.org/10.1017/S0140525X22000383


and the bifocal stance that allows flexible switching between both?
We think that light can be shed on this question through an inves-
tigation of how it may have emerged in our hominid ancestors.
Following Sterelny’s (2012) account of the evolution of human
cognition, which emphasizes feedback loops between learning,
environmental scaffolding, and cooperative foraging, we maintain
that the evolution of the bifocal stance should be understood in
the context of cooperative foraging. This type of social arrange-
ment creates unique pressures and opportunities that can support
the development of both types of cultural learning, as well as the
ability to move between them as appropriate.

Successful cooperative foraging can provide a surplus under
which investments into cultural learning can be sustained before
they inevitably have to pay off. Elsewhere, one of us has argued
that it is in this context that we can understand the evolution
of resolve as a means to enable interpersonal exchange (Veit &
Spurrett, 2021). Here too, the value of the instrumental stance
increases. With sharing and trading becoming a central feature
of the lives of our early hominid ancestors, there was a need to
evolve both motivation and attention towards keeping track of
the instrumental value of different actions, which could be scaf-
folded to promote a greater awareness of the instrumental value
of both behavioural innovations and other people’s actions.
With more complex foraging methods, the value of learning
and innovation also increases, further expanding the human for-
aging niche. However, importantly, this also has the potential to
have facilitated the development of the ritual stance. Human
societies are unique in the degree of reliance of individuals on the
community. Under these conditions, the risks from social ostracism
are much higher, as it would be near impossible for an individual to
survive in isolation. As the authors have demonstrated, the salience
or threat of social ostracism seems to lead into the ritual stance,
where copying fidelity increases. In general, as the rewards of social
cohesion increase, along with the costs of ostracism, we should
expect to see the elaboration of the ritual stance; and this is precisely
what occurs with the rise of cooperative foraging.

Cultural learning is far more complex in humans than any
other species, seemingly responsible for many of the features we
take to be unique about human cognition and societies.
Although other animals, particularly some nonhuman primates,
show some forms of social learning and cultural transmission,
right now it appears that only humans are capable of the high-
fidelity copying that arises from the ritual stance, and of moving
flexibly between the different types of learning as need suits. We
suggest that it is through the emergence of cooperative foraging,
and the unique selective environment thus created, that the bifo-
cal stance will have truly come into its own, creating feedback
loops that have led to its current form.

Financial support. WV’s research was supported under Australian Research
Council’s Discovery Projects funding scheme (project number FL170100160).

Conflict of interest. None.

References

Dennett, D. C. (1987). The intentional stance. MIT Press.
Horner, V., & Whiten, A. (2005). Causal knowledge and imitation/emulation switching in

chimpanzees (Pan troglodytes) and children (Homo sapiens). Animal Cognition, 8(3),
164–181.

Sterelny, K. (2012). The evolved apprentice. MIT Press.
Veit, W., Dewhurst, J., Dołega, K., Jones, M., Stanley, S., Frankish, K., & Dennett, D. C.

(2019). The rationale of rationalization. Behavioral and Brain Sciences, 43, e53. https://
doi.org/10.1017/S0140525X19002164

Veit, W., & Spurrett, D. (2021). Evolving resolve. Behavioral and Brain Sciences, 44, E56.
https://doi.org/10.1017/S0140525X20001041

Whiten, A. (2019). Cultural evolution in animals. Annual Review of Ecology, Evolution,
and Systematics, 50, 27–48.

Representational exchange in social
learning: Blurring the lines between
the ritual and instrumental

Natalia Véleza , Charley M. Wub and Fiery

A. Cushmana

aDepartment of Psychology, Harvard University, Cambridge, MA 02138, USA and
bHuman and Machine Cognition Lab, University of Tübingen, 72076 Tübingen,
Germany
nvelez@fas.harvard.edu, charley.wu@uni-tuebingen.de, cushman@fas.harvard.edu
nataliavelez.org, hmc-lab.com, cushmanlab.fas.harvard.edu

doi:10.1017/S0140525X22001339, e271

Abstract

We propose that human social learning is subject to a trade-off
between the cost of performing a computation and the flexibility
of its outputs. Viewing social learning through this lens sheds
light on cases that seem to violate bifocal stance theory (BST)
– such as high-fidelity imitation in instrumental action – and
provides a mechanism by which causal insight can be boot-
strapped from imitation of cultural practices.

According to bifocal stance theory (BST), how faithfully someone
imitates depends on their goals. We copy actions faithfully to affil-
iate with others or to highlight our membership in a group (the
“ritual stance”), but selectively copy only what is necessary to
achieve instrumental goals (the “instrumental stance”). We
agree that social learning can serve both affiliative and instrumen-
tal ends. However, we disagree that high-fidelity copying is neces-
sarily triggered by non-instrumental goals. Humans can perform
a variety of computations to learn from others, from faithfully
copying others’ actions to inferring the values and beliefs that
caused them. Collectively, these computations trade off the cost
of performing the computation against the flexibility and compo-
sitionality of its outputs. Understanding social learning through
the lens of this trade-off can guide theorizing about when high-
fidelity imitation and mentalizing may be deployed toward the
same goal, and provides a mechanism by which causal insight
can be bootstrapped from faithfully transmitted cultural practices.

A general principle of intelligent behavior is to use simple
methods whenever possible and more complex strategies when
necessary. An emerging framework has framed the arbitration
between simple and complex strategies as a resource-rational
trade-off (Lieder & Griffiths, 2020). Much like a thrifty shopper
or an efficient long-distance runner, adaptive organisms should
not only maximize rewards, but also account for the cognitive
costs of different strategies. While resource-rational adaptations
have been widely studied in the context of individual decision
making (Kool, Gershman, & Cushman, 2018; Shenhav et al.,
2017), we propose that a similar trade-off exists in social learning
(Wu, Vélez, & Cushman, 2022).
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To illustrate this trade-off, suppose you are watching your
friend bake baguettes. As she pops the loaves into the oven, she
pours boiling water into a skillet on the bottom rack. There are
several ways that you could learn from this observation. First,
you could directly imitate this action the next time you bake
baguettes. This may quickly improve your technique, at the cost
of flexibility: You may continue copying this action even
when it is unnecessary or maladaptive. Alternatively, you could
try to infer why she performed that action. For example, you
could infer she used the boiling water to create steam, because
steam gives bread a crunchy crust. Inferring the goals and beliefs
driving your friend’s actions is more costly than simply copying
her, but it affords increased flexibility. The next time you bake
bread yourself, you could use this insight to find alternative solutions
to the same goal (e.g., by spraying water on the loaves) and to skip it
when it is not needed (e.g., when baking soft, chewy breads).

What distinguishes these possibilities is not the observer’s goal, but
whether the benefits outweigh the computational costs. This trade-off
helps identify cases where high-fidelity imitation is not only possible,
but even preferable to mentalizing in instrumental contexts. If you
are baking bread for the first time, or operating a complex and
expensive MRI machine, you will likely maximize your rewards
(and avoid catastrophic costs) by strictly following procedure.

Just as high-fidelity imitation can sometimes be beneficial to
instrumental action, this computational trade-off can also guide
theorizing about contexts where strategic innovation may be
deployed in ritual. For example, medieval charms often required
certain words to be invoked verbatim, but allowed ingredient sub-
stitutions (Luft, 2020). One charm for curing rabid dogs involved
buttering a slice of barley bread (“or if you cannot get that [type of
bread], take another”) and writing ritual words on it before feed-
ing it to the dog (Leach, 2022). It is possible these deviations from
ritual were guided by intuitive theories about which aspects were
causally relevant – perhaps the charm depends on the words, but
not on the type of bread on which they are written. Indeed, recent
work suggests that modern adults’ judgments about magic, such as
the difficulty of a charm, are governed by intuitive theories of how
the real world works (Lewry, Curtis, Vasilyeva, Xu, & Griffiths,
2021; McCoy & Ullman, 2019). While we agree that rituals serve
an important affiliative function, these examples raise the possibility
that rituals have their own causal logic and may allow a greater
degree of behavioral flexibility than accounted for in BST.

So far, we have identified cases where observers may use high-
fidelity imitation or mentalizing in the service of the same goal.
This flexibility also provides a mechanism by which causal insights
can be bootstrapped from faithfully transmitted cultural practices,
thus blurring the lines between ritual and instrumental actions.
Returning to the baking example above, you may assume that
your friend’s technique is the result of rational planning – that is,
that she understands why each step in the recipe works and has
arrived at her technique through deliberate utility maximization.
But this is often not the case. The chemical reactions involved in
bread-baking are sufficiently opaque that even a seasoned baker
may faithfully copy a technique out of habit or conformity to cul-
tural norms, without understanding why it works. If an observer
were to then impute beliefs and rational planning to the demonstra-
tor where there were none, they would be constructing a fiction – a
“rationalization” of the demonstrator’s behavior (Cushman, 2020).

This fiction can be quite useful. Technologies are often
adopted and refined long before we discover why they work
(Henrich, 2015). For example, the bark of the cinchona tree was
used to treat malaria for centuries before its active ingredient,

quinine, was first isolated and its pharmacological mechanism
understood (Achan et al., 2011). Rationalization provides a means
of representational exchange across different forms of social learn-
ing, enabling observers to extract generalizable, causal insights
from cultural practices. This exchange may enable observers to
innovate by design, by re-examining and refining long-held prac-
tices using their current internal models of the world.

In sum, beyond faithful copying, humans have access to a vari-
ety of cognitive capacities that enable us to learn from others.
These capacities can be flexibly deployed and can support one
another through representational exchange. Viewing social learn-
ing through the lens of computational trade-offs paints a more
dynamic, agentic picture of how humans build culture.
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Abstract

The central idea of the bifocal stance theory (BST) by Jagiello et al.
has substantial relevance to scientific research. Both tradition-fol-
lowing and exploration-innovation are important in science and
researchers subconsciously try to optimize their strategies. We out-
line three important dimensions of this optimization and argue
that attempts to understand this complex process can help us
design better science education, research training, investigation,
and science publication.

The dichotomy between following tradition versus innovating and
the ability to switch between the two as described by Jagiello et al. is
very much central to the pursuit and progress of science. Science is
not discovery and invention alone. A substantial part of the practice
of science consists of following tradition more or less unquestioned.
Innovation in the right place and right proportion would facilitate
healthy progress of science. Very parallel dichotomies exist at dif-
ferent levels of science. Thomas Kuhn’s “normal science” versus
“revolutionary science” (Kuhn, 2020) is a dichotomy very parallel
to bifocal stance theory (BST) albeit at a different level.

Jagiello et al. further recognize the importance of optimization
between the two strategies. However, they have not sufficiently
explored the underlying evolutionary principles of optimization. A
working scientist needs to optimize tradition–innovation. The com-
plex process of optimization is influenced by multiple factors includ-
ing innate human behavior, culture, belief systems, social structure,
economics, education, and prevalent academic systems. Much is
being talked about flaws, biases, misconduct, reproducibility crisis,
and conformity in today’s science out of which conformity bias is
directly related to BST (Padalia, 2014; Weatherall & O’Connor,
2021) the roots of which are claimed to lie in evolved neuro-behav-
ioral mechanisms (Germar, Albrecht, Voss, & Mojzisch, 2016;
Morgan, Laland, Biele, Yoon, & Burke, 2012; Watve, 2017, 2019).
It is possible that insights into the details of the subconscious opti-
mization models of researchers will allow us to design the education,
training, institutionalization, and organization of science practice
toward healthy, unbiased, and rapid progress of science.

An oversimplified model of optimizing tradition–invention is
the snowdrift game (Sasaki & Okada, 2015). If two cars are
stuck because of a snowdrift, either or both the drivers can get
down and shovel the snow to clear the path. If one is shoveling
the snow, the other can very well sit in the car and enjoy the ben-
efit, saving personal cost. Tradition is more likely to be a strategy
of the driver sitting in the car. Innovator is the other driver taking
the risk and efforts. Although innovation is considered desirable
in science, the history of science has many examples where inno-
vation faced rejection (Tröhler, 2005; Weatherall & O’Connor,
2021). Exploration or invention can be assumed to have higher
risk, with some chance of giving high return. However, if success-
ful, others can imitate the new trait and get the fruits of the inven-
tion. By the snowdrift dynamics, the cost–benefits of the
alternative strategies are frequency dependent and the equilibrium
lies in co-existence of both strategies. The reaction norm of fre-
quency dependence will be the main determinant of the optimum
combination. Real-life contexts are almost always more complex
than classical theoretical games, but it is possible to refine the
models contextually. The design of and the norms followed by
academia would influence the parameters of frequency–cost–
benefit relationship in a complex way and insightful research is
needed to understand these reaction norms.

The other dimension of real-life complexity is that novelty or
departure from tradition is not a binary but a continuous variable.
Therefore, the question of interest is how much of innovation is
optimum in a given context. Making innovation as a continuous
variable demands an entirely different class of optimization
models. There is likely to be an optimum novelty that maximizes
the probability of acceptance by the community. So far there has
been little effort to explore this possibility theoretically or
empirically.

The third dimension of the complexity is differential individual
propensity to innovate. Individual differences can arise partly from
frequency-dependent selection. Not only humans have differences
in individual creativity with a neurological basis (Beaty et al.,
2018), differential propensities as well as contextual flexibility are
also known in animals. In animal models, the individual-learning
strategy is often determined by their behavioral type (“personality”),
age, social rank as well as social interactions (Coussi-Korbel &
Fragaszy, 1995; Laland, 2004). For example, in European starlings
(Sturnus vulgaris), dominant individuals are less neophobic and
thus learn a novel task quicker than subordinate group members
(Boogert, Reader, & Laland, 2006) while in jackdaws (Corvus mon-
edula), dominant individuals are far more likely to monopolize
resources leaving little opportunity for subordinates to learn individ-
ually (Federspiel, Boeckle, von Bayern, & Emery, 2019). However,
in archerfish (Toxotes chatareus), only the personalities of individu-
als predict their learning propensity and not the social ranks
(Jones, Spence-Jones, Webster, & Rendell, 2021). Within an
individual, the choice between asocial learning, social learning, and
innovation is flexible. In a given context, the choice depends on
the cost of asocial learning, reliability, and usefulness of social
information and the certainty of one’s own information (Kendal,
Coolen, van Bergen, & Laland, 2005; Laland, 2004). Thus, when
learning by experience is costly (e.g., predator recognition and
evasion, poisonous foods) or when the prior information possessed
by the individual is unreliable (e.g., foraging in a heterogeneous or
new patch), they resort to copying others. On the other
hand, when both social and individual information is unusable,
innovations are expected to occur. The same principles can
apply to rituals where the perceived cost of learning through explo-
ration or innovating changes with context, individual traits, and
social standing. Certain trends in copying others also depend
on the social ranking. In chimpanzees an innovation by high-
ranking individuals is copied more readily by others as compared
to one by a low-ranking individual (Biro et al., 2003; Kendal et al.,
2015).

It is very likely that the ability to judge the context-specific
parameters has evolved to very fine levels in humans which
contributes further to the variance in innovativeness. But this
complexity remains underexplored. The three dimensions of com-
plexity, namely frequency dependence, continuous nature of
innovation, and individual propensity need to be investigated
using theoretical as well as empirical tools. The field of science
and the process of research has not been studied from a behavio-
ral perspective barring a few attempts (Chapman et al., 2019;
Watve, 2017, 2019). BST is likely to be the platform on which
to initiate the process. Understanding this complexity, at least
in part, will help us design better science education, research
training, research environment, and science publishing.
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Abstract

The principal contrasts that Jagiello et al. highlight are among
many cultural transmission biases we now know of. I suggest
they are also reflected more widely in social learning decisions
among nonhuman animal cultures governing whether cultural
innovations spread, or are instead over-ridden by immigrants’
conformity in their new group. Such conformity may serve
either informational or social-integrative functions.

Jagiello et al. pose a welcome and important question that cultural
evolution research has yet to realistically answer: What causes
“some traits to change within a few generations while others
retain their form and stability for millennia”? (target article,
sect. 1, para. 1). The authors offer some compelling but only par-
tial answers: Their metaphorical bifocals are constrained by some
tunnel vision.

One aspect of this is the exclusive focus on human culture. In
recent decades, the transmission of cultural practices across pop-
ulations and generations has been documented in mammals,
birds, fish, and insects, as well as many different domains of
behaviour, from tool use to vocal repertoires (Allen, 2019;
Aplin, 2019; Whitehead & Rendell, 2015; Whiten, 2021). As in
humans, at least one sex disperses at maturity, avoiding incest,
so when an animal possesses cultural knowledge lacking in the
community it enters, the contrast quoted above is in play. Will
the individual display and thus potentially spread the cultural
innovation concerned, or will it instead conform to existing
local customs? And why the difference? In chimpanzees for exam-
ple, cultural transmission may occur, as in the between-
community spread of using a fine probe to fish ants from
under tree bark (O’Malley, Wallauer, Murray, & Goodall, 2012),
whereas in other cases conformity overrides this, as when female
immigrants to new communities adopt local ways of using natural
hammers to crack nuts (Luncz & Boesch, 2014).

Jagiello et al. assert in their abstract that “studies of cultural
learning have tended to prioritize instrumental learning … over
conformism and the preservation of conventions.” But recent
research has revealed that conformity is widespread in animal cul-
tural transmission – one of several adaptive biases in social learning
(Kendal et al., 2018). In a recent review (Whiten, 2019a) I distin-
guish three main forms of conformity, the most basic being copy-
ing majority preferences in one’s social world. A second, more
intense manifestation is “conformist bias,” in which an individual
witnessing a certain majority (e.g., 70%) preference for some behav-
ioural option displays an exaggerated disposition to adopt it (e.g.,
90%). The other intense kind of conformity I labelled “Aschian
conformity” which involves an individual abandoning their existing
preference or behaviour in favour of an alternative observed in a
majority of others. In chimpanzees we have evidence for both
the first (Haun, Rekers, & Tomasello, 2012) and third of these
(Watson, Lambeth, Schapiro, & Whiten, 2018) – and not only in
apes (Aplin et al., 2015). Identifying the second type requires
large populations but we have such evidence for birds (Aplin
et al., 2015) and insects (Danchin et al., 2018).

All have been identified in humans of course. My point is that
the very particular focus of Jagiello et al. on ritual as a context for
conformity neglects the probability that such phenomena likely
did not arise out of the blue but instead built on phenomena
widespread in our species’ evolutionary past. Social psychologists
distinguish prescriptive (or injunctive) conformity from
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descriptive (or statistical) conformity (Lapinsky & Rimal, 2005). It
is the former on which Jagiello et al. focus (“one should do X”). We
have yet to see compelling evidence for this in nonhuman species:
The forms of conformity in nonhumans outlined above seem con-
sistent with merely statistical conformity. However, Eriksson,
Strimling, and Coultas (2015) showed that people readily generate
injunctive norms from observation of mere statistical majorities
among their companions. A corresponding process may plausibly
have occurred on organic or cultural evolutionary timescales.

There is a further potential parallel in animal culture concern-
ing the distinction that Jagiello et al. focus on, between conformity
(and over-imitation) serving informational versus social-
integrative functions (Deutsch & Gerard, 1955). For example in
a field experiment with wild vervet monkeys, van de Waal,
Borgeaud, and Whiten (2013) found that 9/10 maturing males
who had lived in groups that had learned to eat just one of two
coloured provisioned foods quickly conformed to the opposite
preference they witnessed on migrating to a new group. An infor-
mational function might be that the local monkeys know the best
local choices so they should be copied; an alternative socio-
integrative hypothesis is that by acting like the locals, incomers
will be accepted the sooner. Experiments have shown that a per-
son who imitates a monkey is later likely to elicit more affiliative
responses than another who does not imitate it (Paukner, Suomi,
Visalberghi, & Ferrari, 2009). That the one vervet male who did
not conform had quickly dominated their adopted group is con-
sistent with the social function hypothesis, because he did not
need to ingratiate himself (see also van de Waal, van Schaik, &
Whiten, 2017).

Another narrowness in the approach of Jagiello is advocating
a dichotomy between “technological innovation” and “non-
instrumental learning,” linking in Box 1 with a dichotomy
between “instrumental stance” and “ritual stance.” I question
whether this dichotomy accommodates all human and nonhuman
cultural phenomena. Where, for example, do human languages fit
– or indeed other forms of cultural communication such as bird
and whale song? Birdsong can include elements that are stable
over decades (“recurrent fidelity” in Heyes’ (2018) terms) plus
other elements that evolve across years (Whiten, 2019b; Williams,
Levin, Norris, Newman, & Wheelwright, 2013). Humpback
whale songs evolve greater complexity over several years, but
may then be replaced by new songs, to which all whales in the
population conform, with this new song then being transmitted
to populations across ocean basin scales (Allen, Garland,
Dunlop, & Noad, 2018).

Linked questions concern the scope of “convention” (Box 1):
Presumably our linguistic lexicons are prime examples of
conventions – so what then of bird and whale songs, given that
both express local arbitrary dialects that function in the popula-
tion concerned (“coordination devices,” Box 1), but not in others,
where they can, for example, prevent interbreeding because they
lack requisite meaning for the females there (Grant & Grant,
2002). Going beyond vocal communication, van Leeuwen,
Cronin, and Haun (2014) reported that a female chimpanzee’s
innovation of arranging a grass leaf in one ear was adopted by
most of her group. Where (if at all) might such phenomena fit
in the schemes (e.g., Fig. 3) of Jagiello et al.?
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Abstract

The authors make a distinction between instrumental copying
behavior in which there is a clear reward for the copying behav-
ior and social copying (traditions) in which the rewards for
copying are less clear. However, I see no reason to distinguish
between the two. We are social animals, for whom copying tra-
ditions have important rewards, those of affiliation.

Bifocal stance theory (BTS) makes a distinction between instru-
mental copying behavior, in which the goal is for the behavior cop-
ied to have some independent value, and the copying of traditions
involving the faithful copying of what one might consider causally
irrelevant action. However, there is no need to distinguish between
the two. We are social animals, for whom copying traditions have
important instrumental rewards, those of affiliation. BTS recognizes
that traditions are sensitive to social cues, indicating that modeled
behavior is conventional, normative, and otherwise relevant to
group alignment, and therefore the motivation to copy such behav-
ior is affiliative in nature. But why is this not instrumental? For
humans, there are great advantages to being a member of a
group. The authors say, “practices that are ineffective in producing
environmental outcomes, result from a non-instrumental, affiliative
motivation” (target article, sect. 2, para. 4). Why is affiliative moti-
vation non-instrumental?

Of course, affiliation is a different kind of instrumental behav-
ior from the rewards often used with animals (food) in experi-
mental studies, but so are short cartoon clips (e.g., Alessandri,
Darcheville, & Zentall, 2008), colorful stickers (e.g., Roberts,
Alexander, & Knapp, 1990), and social praise (Fefer,
DeMagistris, & Shuttleton, 2016) in experiments with children.

As the authors note, unlike chimpanzees, children often over-
imitate, copying parts of the behavior demonstrated that are
clearly not needed to attain the instrumental goal (Horner &
Whiten, 2005). It may be, however, that the instrumental goal
of over-imitation is to demonstrate (to others) that the observer
has learned, with considerable fidelity, what the demonstrator
has done (Over & Carpenter, 2015). In addition, although over-
imitation may not appear to be instrumentally motivated, chil-
dren have often been socially rewarded in the past for imitating
behavior that has no apparent instrumental value. In fact, when
children over-imitate they may be well aware that the over-
imitation is not necessary to obtain a physical reward (Nielsen,
Kapitány, & Elkins, 2015). By over-imitating, however, they may
be demonstrating that they understand and remember what the
model did, an instrumental goal in itself. Furthermore, as the
authors recognize, the instrumental rewards of over-imitation
may be opaque at the time of observation, but a child could
have learned that it might be wise to copy the behavior because
the opaque behavior may have some future instrumental value.
For example, learning how to make sparks by hitting a piece of
metal against a piece of flint may not be useful at the time of obser-
vation, but in the future it may be useful to build a fire. Interestingly,
Japanese quail and pigeons, much like chimpanzees, show evidence
of imitation (Akins & Zentall, 1996; Zentall, Sutton, & Sherburne,
1996), yet unlike children, they appear to be sensitive to the conse-
quences of the demonstrated behavior. That is, if the demonstrated
behavior is not rewarded, Japanese quail shows little tendency to
imitate the behavior (Akins & Zentall, 1998).

Perhaps a more clear-cut example of imitation for purely social
rewards is the children’s game, “follow the leader.” In this game

the sole goal of the children who follow the leader is to copy
the leader’s behavior. It is a social game that likely has the act
of copying as an instrumental reward, as it may demonstrate
that one can remember and replicate the behavior.

There is a way in which ritualistic behavior that is associated
with a social group may appear to differ from typical instrumental
behavior. Rituals often occur even when the individual is alone,
that is the affiliative reinforcers are not directly present. But
some instrumental behaviors also become habitual even when
separated from their consequences. For example, stopping at a
red light late at night in the absence of traffic or law enforcement.

As the authors recognize, maintaining the duality between
instrumental and ritualistic behavior is difficult because “the rit-
ual and instrumental stances are intimately interwoven in many
human pursuits” (target article, sect. 2.1, para. 4). Thus, is the
duality necessary or is affiliation just another kind of instrumental
behavior?

Magical thinking, a clearly ritualistic behavior supported by
group affiliation, often has the effect of giving the individual a
sense of instrumental control, especially when actual instrumental
control may not be available. Furthermore, magical thinking can
sometimes have instrumental effects, especially if the belief is
strong enough (e.g., voodoo, Lachman, 1983).

Dietary restrictions mandated by certain religious groups, at
one time may have been instituted for health reasons (although
it may well be that such an instrumental attribution was suggested
after the fact to give the ritual more credibility). Yet the practice
remains even though the reasoning may no longer be relevant.
Its persistence is surely reinforced by group cohesion, a strong
instrumental reinforcer. Furthermore, it may have the added con-
sequence of insulating the group from other groups because die-
tary customs reduce the likelihood of interacting (eating together)
with groups that do not have similar dietary customs (Lewis,
1985) thus reducing the possibility of group fragmentation.

Instrumental behaviors sometimes result in nonsocial
approach–avoidance conflicts (Miller & Kraeling, 1952) and
very often similar conflicts occur between nonsocial and affiliative
reinforcers (or punishers). As environments change, social rituals
are often slow to change. Individual innovation, typically con-
trolled by nonsocial rewards, may conflict with slow-to-change
social rituals. Many individuals sustain the group’s rituals to
avoid social ostracization, but others may be willing to take a
risk for the attraction of nonsocial rewards. Thus, there is the ten-
sion between the two instrumental forces, instrumental innova-
tion and instrumental group cohesion.

Although acceptance by a social group may not be as quanti-
fiable as other instrumental outcomes, that does not make group
acceptance any less instrumental and certainly not different in
kind.
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Abstract

The bifocal stance theory (BST) of cultural evolution has
prompted a wide-ranging discussion with broadly three aims:
to apply the theory to novel contexts; to extend the conceptual
framework; to offer critical feedback on various aspects of the
theory. We first discuss BST’s relevance to the diverse range of
topics which emerged from the commentaries, followed by a
consideration of how our framework can be supplemented by
and compared to other theories. Lastly, the criticisms that
were raised by a subset of commentaries allow us to clarify
parts of our theory.

R1. Introduction

The bifocal stance theory (BST) has stimulated a rich set of com-
mentaries, bearing testimony to the productivity of our frame-
work in advancing our understanding of human learning
behaviour and cultural evolution. Many commentaries argued
that BST has a broader range of applications than even we envis-
aged, for example applying to topics as diverse as language, music,

education, pedagogy, psychopathology, and nonhuman animals.
Many also suggested additional factors to be considered in the
theory, or compared it to a competing framework thus generating
testable predictions for future research. Our account of BST has
also led to some criticisms that we seek to address. Our response
is thus divided into three main parts dealing respectively with
broadening the application of our theory, extending it, and
responding to critique (Table R1).

R2. Broadening the applications of BST

First and foremost, BST is a theory of social learning and hence it
concerns every aspect of human life in which individuals acquire
information through interaction with others. As the commentar-
ies make clear, the explanatory value of our framework spans a
vast range of different fields of enquiry, giving insight into the
psychological mechanisms, evolutionary origins, and meta-
contributions of BST.

R2.1. Underlying cognition

Campbell & Fonagy argue that some symptoms in psychopathol-
ogy could result from failure to read social cues correctly, produc-
ing too much or too little trust in social interactions, impairing
the ability to switch flexibly between stances during learning
interactions. This is a potentially fruitful idea to explore although
it is important to remember that our framework proposes that the
stances “lie in the eye of the beholder” and so, at least in principle,
there is no “right” or “wrong” interpretation of any given action
sequence. Nevertheless, we agree that deviation from normal pat-
terns of stance adoption in a group could impair communication
and learning observed across many different conditions. Most
importantly, Campbell & Fonagy propose that non-standard
adoption of ritual or instrumental stances may be because of def-
icits in mentalizing abilities. Our article has explored different
types of cognitive structures underlying BST and remains open
to this possibility. Nonetheless, in its simplest form, we propose
that instrumental and ritual stances operate on domain-general
processes of attention, motivation, and learning. Rather than
appealing to domain-specific mechanism, abnormal stance
switching could be because of inadequate input in early develop-
ment. This would be consistent with the looking glass paradigm
we propose (see sect. 5 in the target article), in which instrumental
learning may reap social rewards while cues that are indicative of
conventional learning are paired with inanimate rewards. A rever-
sal of reward structure or complete lack of consistency in the way
rewards are obtained may cause individuals to routinely adopt
“the wrong” stance during ontogeny. Future research will be
able to disentangle the contributions of rich, specialized processes,
such as mentalizing, from those of leaner, domain-general
processes.

An important step in that direction has been taken by Leibo,
Köster, Vezhnevets, Guzmán, Agapiou, & Sunehag (Leibo
et al.), who consider how an agent-based modelling approach
to BST could help clarify the various ways in which patterns of
stability and innovation in social learning may be generated
based on domain-general and non-deliberative cognitive pro-
cesses. This approach marks a particularly exciting new direction
for our framework, which to date has mainly focused on empirical
research while leaving untapped the range of possibilities that
agent-based models are capable of generating. They propose a
domain-general learning model in which agents develop the
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tendency to punish norm deviations. Explaining the emergence of
such a norm-punishing property is straightforward once the rele-
vant scaffolding of promoting punishing behaviour is in place, but
a pressing question would be to determine the origins of such a
scaffold: How did the first generation of norm-punishers come
into being? Applying BST to agent-based modelling addresses
not only how the stances can emerge independently, but also
potentially pinpoints the factors that promote generic learners
to switch between them in a dynamic fashion. The successful
implementation of such a model would thus weaken the case
for a purely deliberative account of BST, shedding light on plau-
sible candidate mechanisms mediating differential learning
modes, as well as discussing the range of factors that may have
given rise to ritual and instrumental stances in the first place.

R2.2. Evolutionary origins and human uniqueness

Veit & Browning propose a feedback loop including cooperative
foraging and reliance on others as origin of the stances. This how-
ever raises the question of why other species that also rely on

group membership for improved survival have not developed a
similar propensity to engage in ritual copying. Additionally,
other factors could have played a pivotal role in the inception
of this co-evolutionary interplay between the stances. It could
be that the advent of hunting tools (such as spears and projectiles)
increased costs of inter-group conflict which necessitated stronger
social cohesion and improved group delineation via ritual learn-
ing. The link between war and ritual has been established in pre-
vious research (Sosis, Kress, & Boster, 2007; Whitehouse, 2021)
and human warfare likely scaled up with instrumental learning,
refining the weaponry involved in conflict, which in turn increases
the importance of cementing group membership via accurate
ritual transmission. Such a feedback loop is analogous to what
Veit & Browning have suggested, but perhaps points to a different
driver.

Indeed, a similar explanation is explored by Samore & Fessler,
who discuss the link between adherence to tradition (via the ritual
stance) to improved outcomes in threat situations (caused by
environmental hazards, like pathogens or outgroup violence)
through increased group cohesion. We agree with the authors

Table R1. Overview of commentaries based on their general aim to provide applications, extensions, or critiques of BST

Contribution Commentator

Broadening the applications of
BST

BST in nonhuman animals Whiten

BST in music research Loui & Margulis

BST in science and education Watve & Watve

Evolutionary origins of BST Veit & Browning

BST and psychopathology Campbell & Fonagy

BST and Confucian philosophy Lai & Stapleton

BST and child-led teaching Bazhydai & Karadag

Agent-based models of BST Leibo, Köster, Vezhnevets, Guzmán, Agapiou, &
Sunehag

BST in language evolution Scharinger & Erfurth

BST and threat sensitivity Samore & Fessler

Extending BST The role of culture in shaping BST Fong, Nielsen, & Legare

Clegg, Wen, & Rawlings

BST, within-culture variability and developmental milestones Puttre & Corriveau

BST and construal level theory (CLT) Kalkstein & Trope

BST and social relationships Thomas, Radkani, & Hung

BST and the specificity, riskiness, and complexity of
goal-directed action

Brown & Pain

Cost–benefit calculations in BST Vélez, Wu, & Cushman

Repetition, goals, and habits in BST Perez

Addressing the critics Social learning is more complex than BST Packer & Cole

All rewards are instrumental Zentall

Extrapolation from single learning instances Buskell & Charbonneau

Environmental scaffolds drive social learning Nonaka

Most of culture is learned via the instrumental stance Dubourg, Fitouchi, & Baumard

Most of magic is instrumental Hong

Relevance explains social learning Altınok, Tatone, Király, Heintz, & Gergely

Arbitrary action is instrumental Fong, Nielsen, & Legare
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that our framework is informative and possesses explanatory
potential in elucidating the role of tradition in coping strategies
in response to threat. To further investigate this link, future
cross-cultural research might employ a combination of threat
priming scenarios (e.g., risk of contamination, outgroup hostility,
natural disaster, etc.) together with a subsequent learning phase in
which subjects are asked to imitate actions from members of their
own group. Would elevated threat salience promote the adoption
of a ritual stance during subsequent learning episodes?

Whiten highlights another way of addressing the question of
origins by considering an alternative possibility – that the ritual
stance is not uniquely human but could be phylogenetically
more ancient than previously assumed. We agree with his sugges-
tion that our initial formulation of BST – proposing that it mainly
explains cultural patterns seen in humans – is not quite ambitious
enough, as our framework might come with implications for
explaining learning more widely within the tree of life. As
Whiten astutely observes, this raises the question as to whether
the observed conformism is produced by the motivation to fit
into the new social environment or whether it hinges on the
implicit assumption that other group members possess an infor-
mational advantage – in which case the copying behaviour is
designed to achieve the best instrumental outcome. One way to
probe this question might be to observe how ostracism affects
these learning strategies. A particularly efficient proxy for social
concern might be the individual’s rank within the group. If non-
human primates make use of bifocal stances in the way they copy
actions from others, then a low ranking or peripheral individual
should act to secure group membership via conformism.

R2.3. BST beyond the action domain

We equally agree with Whiten that BST should be applied to a
wider range of human and nonhuman cultural phenomena, such
as language and song. Comparative research that is mindful of
the different types of perceived action (Fig. 3 in the target article)
will be needed to provide clarity as to how these phenomena fit
into our framework. Even though songs may be attributed to an
attainable goal, the means by which this end state is achieved is
causally opaque in irremediable ways. From the perspective of nat-
ural causation, there is no physical reason as to why specific sounds
should be arranged in any particular way to create music. We there-
fore expect musical practices to persist with high accuracy and we
find it particularly intriguing that bird and whale songs have not
only been found to serve as coordination devices within specific
populations, but also to exhibit remarkable stability over time,
both characteristics which are in line with the predictions of BST.

Indeed, music, song, and language are topics that lend them-
selves to further investigation in light of BST, as demonstrated
by Loui & Margulis, who apply BST to the domain of music
by proposing an experimental design which aims to disambiguate
the different pathways proposed by our cultural action framework,
while also discussing how our framework can account for the evo-
lution of music more generally. We find their argument that the
innovative spirit of music composers comes from an instrumental
stance, while other more socially focused uses of music activate
the ritual stance, intriguing. Nonetheless, as we note within the
context of quasi-instrumental practices as well as in our response
in section R4.1, the presence of an end goal does not automati-
cally result in the adoption of an instrumental stance.

Like Loui & Margulis, Scharinger & Erfurth apply BST’s core
arguments about the fidelity of imitated action to a non-action

domain, proposing that the instrumental stance could drive lan-
guage innovation while a speaker’s motivation to affiliate with
their group could promote linguistic stability via the ritual stance.
BST is primarily a theory which attempts to explain imitated
action, therefore we generally approach its applications outside
of the action domain with some caution. For instance, the
assumption that regular past tense forms accomplish their com-
municative goals via knowable causal pathways (hence prompting
an instrumental stance) while irregular forms are causally opaque
in irresolvable ways (because they do not undergo the rule appli-
cation of the -ed suffix, hence prompting a ritual stance), is cur-
rently beyond the scope of our theoretical framework. Neither
regular nor irregular verb forms can be potentially explained via
natural causation in the way they reach their communicative
goals. Nonetheless we agree that this is an interesting new angle
which invites novel ways of theorizing.

An analogous approach would be to consider BST’s role in the
wider context of religion (Whitehouse, 2011, 2012). For instance,
do minimally counterintuitive concepts (MCI; Boyer, 2002; Nyhof
& Barrett, 2001) serve a similar affiliative function as action sequences
that are perceived as irretrievably opaque? Future research might
establish whether socially and goal-driven motivations modulate the
fidelity with which certain story elements and narratives are retold,
thus further exploring the reach of BST’s explanatory potential.

Lai & Stapleton’s literary and philosophical approach makes
use of the Analects (a historical text describing the lives of early
Confucians) as a case study for BST, finding many parallels
between our framework and the Confucian approach to ethico-
social learning. This also prompts novel questions about the
role of tailoring – the ability to enact a tradition accurately but
with slight deviations as to accommodate the context in which
it takes place – and about the relationship between the stances.
We do sympathize with the authors’ aim of drawing attention
to the importance of tailoring, which places goal-focus in the con-
text of ritual practice. Tailoring is a concept which aligns well with
the quasi-instrumental practices we discuss in our article. We pro-
pose that learners switch flexibly between ritual and instrumental
stances based on the weighing of cues, so while the presence of a
goal might render an instrumental stance more likely (resulting in
relatively more deviations during ritual enactment) we maintain
that given the importance of other cues in stance adoption, the
presence of a goal does not deterministically send a learner into
an instrumental learning mode (as discussed in sect. R4.1).
Moreover, we applaud the author’s application of BST to this
case study as it further underlines our framework’s versatility
and reach in accounting for a wide variety of cultural phenomena.

Although we anticipate considerable flexibility in the interplay
of the stances, we are inclined to resist Lai & Stapleton’s sugges-
tion that a varifocal lens would be a better metaphor than a bifo-
cal lens. It may well be that flexible, culturally shaped deployment
of the ritual and instrumental stances yields a continuum of copy-
ing fidelity; the area between highly innovative and highly con-
ventional behaviour may be thickly populated with intermediate
cases. However, the hypothesis that this output continuum is gen-
erated by two distinct clusters of psychological properties – two
stances in a bifocal relationship – has the virtue of coherence
with existing evidence and of testability in future work. By con-
trast, it is hard to see how a varifocal account of BST could be ade-
quately tested because any result that fails to conform to the
predicted patterns of social learning associated with ritual and
instrumental stances could simply be “explained away” by being
assigned to an intermediate middle ground.
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R2.4. BST in education

Watve & Watve’s discussion of how our framework could lead to
a better understanding, and ultimately optimization, of the prac-
tices and norms in academia and education harmonizes well with
Whitehouse’s (2021) argument that BST can help us better under-
stand and address the general divide between the sciences and
humanities (the “two cultures problem”). Here, the instrumental
stance appears to motivate fields dominated by scientific thinking,
focusing on causal transparency and attainable end goals, while
the ritual stance is more pervasive in the arts and humanities,
which place greater emphasis on irremediably opaque discourse,
inviting exegetical interpretation in much the same ways as rituals
and artworks. We are equally intrigued by the prospect of inves-
tigating how the two stances may be adopted within a field, where
for instance some aspects of science might place emphasis on
faithful replication to preserve the current state of knowledge,
which in turn could impede rates of innovation. Fostering an
instrumental stance in the classroom via focus on end states
might be an exciting new objective to explore within the context
of academia and education.

R3. Extending BST

R3.1. Competing hypotheses

Thomas, Radkani, & Hung (Thomas et al.) argue that non-
instrumental actions communicate social relationships rather
than delineating group membership. For example, they argue
that bowing or kissing is a poor marker of group identity because
they are so ubiquitous. We are unconvinced, however, by the
examples chosen. Cross-cultural research indicates great variabil-
ity in how different groups kiss, with some cultures not engaging
in the practice at all (Jankowiak, Volsche, & Garcia, 2015).
Variations in kissing behaviour appear to be among the stereo-
types used to delineate group identities, for example differentiat-
ing British, French, and Italian styles of greeting or taking leave.

Further, as the authors note, their examples describe behaviour
that is asymmetric. This marks an important departure from BST
as our framework aims to explain differences in copying fidelity in
intergenerational and historical transmission of cultural practices.
In other words, when a social learner observes a model and is
prompted to replicate a cultural practice, why do they imitate
some aspects more accurately than others? It appears that behav-
iours which do not inspire imitation as a direct consequence of
observation, such as the mentioned example of bowing, are less
relevant to BST. For instance, there is evidence that kissing serves
important signalling purposes in sexual selection (Hughes,
Harrison, & Gallup, 2007) and we agree that it is unlikely to be
a behaviour that requires a ritual stance in order to persist as it
is anchored in biological proximate mechanisms – in much the
same way as other forms of intimacy would not require ritual
learning even though their immediate purpose may not be acces-
sible to the actor or recipient of the action.

Accordingly, BST does not claim to account for all observed
human behaviours but rather attempts to account for the psycho-
logical motivations that mediate instances of social learning
within the cultural domain. The question then as to how social
learners decide whether a non-instrumental action is about either
rituals or relationships may have a rather simple answer: If the
social learner is in a social situation that encourages or requires
the replication of non-instrumental action, they may readily
adopt the ritual stance based on detecting conventional cues. If

the situation is not about learning but simply observing or online
coordination of action, they may draw a plethora of different
inferences based on the nature of the interaction, including
assumptions about relationships such as described in this com-
mentary. Moreover, this basic distinction in how a situation is
framed can be investigated empirically by manipulating the con-
texts in which actions are observed as well as the implicit expec-
tations that are directed at the observing party in the social
interaction. Do social learners copy rituals more accurately even
if they did not expect to be asked to do so?

A theory which more closely competes with BST within the
domain of social learning is construal level theory (CLT) as dis-
cussed by Kalkstein & Trope. They propose that the higher the psy-
chological closeness to a model, the greater the motivation to copy
observed actions with higher fidelity. Conversely, greater psycholog-
ical distance promotes focus on a goal and thus higher abstraction of
the steps that lead up to it. This model is rooted in the assumption
that higher distance increases processing load, thus prompting goal
orientation as a means of coping. Arguably, however, psychological
closeness and motivation to affiliate might be hard to disentangle, as
psychologically close models are probably also targets of affiliative
motivations. That said, experimental designs that tease apart these
two factors may open up exciting new avenues for research. As
the ritual stance has important implications for group cohesion
and boundary marking, paradigms in which closeness and group
membership are manipulated may prove particularly insightful as
a way of probing the questions set out by Kalkstein & Trope. BST
would predict that, under conditions of social concern, a learner
would copy irresolvably causally opaque actions more accurately
from a distant in-group model as opposed to a close out-group
model. Investigating these questions empirically could help to disen-
tangle the underlying motivations and cognitive constraints that reg-
ulate copying fidelity in cultural transmission.

R3.2. Role of culture

Fong, Nielsen, & Legare (Fong et al.), as well as Clegg, Wen, &
Rawlings (Clegg et al.), focused on the role of culture in shaping
the stances during development. The research they review sug-
gests that the tendency to engage in one stance over the other var-
ies across cultures. We agree that “culture is an optometrist”
(Clegg et al.) and that cultural scaffolds and teaching norms
encourage young learners to adopt one stance or the other.
However, cross-cultural research is often correlational in nature
– there are more differences between cultural groups than for
example the degree to which they resort to observational learning.
In order to test the impact of cultural teaching differences more
directly, Western participants in an experiment may be exposed
to observational learning methods for extended periods of time,
while Ni-Vanuatu learners may be assigned a condition in
which they receive direct instructions. Will this manipulation
reverse the observed preferences or are there more cultural factors
that will keep the current lens prescriptions intact? Given that the
impact of culture on copying fidelity is in line with the “cognitive
gadget” account that we propose, teasing apart which cultural var-
iables mediate stance adoption is among the most pressing ques-
tions of the BST framework. More generally, these commentaries
draw attention to the bi-directional nature of the mind–culture
interaction, and it is important to recognize that minds not
only give rise to culture via their abilities to process, store, and
transmit, but that culture itself also shapes minds and the way
they interact with cultural representations.
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Similarly, Puttre & Corriveau draw attention to the role of
within-culture variability, specifically the distinction between
minority and majority groups in BST. They review research show-
ing how recent immigration, being part of a religious minority as
well as differing degrees of familial authoritarianism can modulate
stance adoption and thus copying fidelity. Further, they propose
that cultural identity may interact with developmental milestones,
giving rise to different stance propensities. These points constitute
valuable additions to our framework and we wholeheartedly agree
with their suggestion that future BST research needs to consider
the interaction between these factors. On questions relating to
social identity, we further note that BST might be particularly use-
ful in investigating stance preferences on an even finer-grained
level, namely that of individual differences. Are personality traits
predictive of a social learner’s propensity to adopt one stance over
the other? For instance, as discussed by Samore & Fessler, an
individual’s tendency towards threat detection may push them
towards adopting a ritual stance more readily for purposes of buf-
fering against external risks by cleaving more closely to the group
via conformism.

R3.3. Costs of goal-directed action

Brown & Pain propose another set of factors that might affect
stance adoption – namely specificity, riskiness, and complexity
of goal-directed action. They argue that the higher these proper-
ties, the smaller the margin of error, which would render copying
via the ritual stance more adaptive. This is in line with many of
the core assumptions of BST. For instance, we propose that the
ritual or instrumental nature of an action lies in the eye of the
beholder. If a sufficient amount of conventionality cues push a
learner towards adopting the ritual stance when copying a food
processing procedure (where mistakes are costly due to the risk
of poisoning), then a high level of fidelity can be maintained
even when the procedure is seen as instrumental from an outsid-
er’s perspective (to obtain food). Adherence to local traditions via
social motivations could be crucial to guarantee that particularly
specific, risky, or complex instrumental sequences are preserved
via faithful transmission. Past research has similarly found that
ritualization in moderation may enhance the memorability of a
goal-directed action (Kapitány, Kavanagh, Whitehouse, &
Nielsen, 2018). But despite the applicability of BST in the domain
of complex goal-directed action, it is important to emphasize that
our framework does not claim that the instrumental stance results
in overall low-fidelity learning. Rather, as elaborated further
below, we argue that while high levels of fidelity can be main-
tained, an instrumental stance produces relatively lower-fidelity
learning compared with behaviour copied via the ritual stance.

Vélez, Wu, & Cushman (Vélez et al.) draw attention to the
cognitive costs of figuring out a model’s intentions. They propose
that if the costs of inferring intentions are not sufficiently offset by
the knowledge that is gained as a result, then unquestioning and
faithful copying becomes adaptive. Much like in Brown & Pain’s
commentary, this line of reasoning seeks to explain cases where
instrumental action is imitated with high fidelity (where the
cost of inferring model intentions is too high), while also attempt-
ing to account for low-fidelity copying within the ritual domain
(whereas the intentions of the model are inferred, increasing the
learner’s flexibility in attaining the inferred goal by substituting
steps in the sequence). As before, the interaction between social
concerns and costs of inference can be investigated empirically
by applying our cultural action framework (Fig. 3 in the target

article). BST would predict that ostracized learners copy an action
sequence with an inferred end goal more accurately if it is
assumed to be irresolvable (the action–outcome link cannot be
explained via natural causation) as opposed to resolvable
(via the implicit assumption that there is a physical–causal expla-
nation for how the goal is achieved). Nonetheless, Vélez et al.
would predict that an action sequence with an irresolvably opaque
structure but with a salient end goal is copied less accurately than
an opaque sequence without inferred end goal, as the presence of
an inferred goal might increase the willingness of learners to inno-
vate. In short, exploring the cost–benefit tradeoffs of model infer-
ence and goal salience can provide further nuance and insight
into the cognitive processes underlying the stances.

R3.4. Role of repetition

Perez proposes that the continuous performance of an action
sequence may play a fundamental role in stance selection, in
that it shifts the learner’s attention away from the end point
rendering the steps that lead up to it more salient. We agree
that repetition is likely to be a crucial factor in stance selection
and advocate for its inclusion in our framework. For instance, reli-
gious practices that are part of the doctrinal mode of religion,
serving as identity markers of large imagined communities
(Whitehouse, 2018), often become fixated through processes of
repetition, which are likely to promote the adoption of a ritual
stance and hence minimize the likelihood of deviations
(Whitehouse, 2004). Further, we welcome the author’s efforts to
connect BST to a broader range of research in psychology and
neuroscience by mapping it onto the distinction between goal-
directed and habitual behaviour. We feel that the mapping is
not quite as neat as Perez suggests. When stance selection is auto-
matic, it would not involve ascription of intentions to the model,
and when it is deliberative, gestural or intrinsic goals may be
ascribed – for example, the intention to enact a certain sequence
of body movements rather than to have a certain effect on the
world. However, we regard the lessons that Perez derives from
the literature on actions and habits as very valuable indeed. The
temporal features of observed action, frequency of repetition,
and variability of enactment may well play significant roles in
stance selection.

R4. Addressing the critics

Several commentaries follow a common pattern, suggesting that
some aspects of our theory are more contentious than others or
were articulated insufficiently in the first place. In particular, sev-
eral commentaries took the position that all cultural learning is
instrumental and that BST fails to acknowledge the complexity
of social learning. This has led some to conclude that a bifocal
stance arrangement might be a less relevant feature of social
learning than proposed in our article. We respectfully disagree
with this conclusion and the arguments leading to it but we are
grateful for this opportunity to clarify our position.

R4.1. Culture and social learning is not always instrumental

Even though some commentaries seek to formulate accounts that
are more parsimonious than BST, the simplicity of these frame-
works is achieved at the cost of either ignoring certain key issues
or underestimating the mechanisms involved in cultural transmis-
sion. Most commentaries that fall prey to these problems propose
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some variant of the assumption that all cultural practices are
viewed through the instrumental stance by default. For instance,
Zentall claims that there is no need to distinguish between instru-
mental and affiliative copying behaviour, because affiliative
rewards are instrumental (in fact, he proposes that all types of
rewards, without exception, are instrumental). He makes the
argument that food, cartoons, stickers, and social praise in devel-
opmental research are all instances of the same thing, namely
instrumental rewards. We find this to be, at best, a point about
semantics – an insistence that the term “instrumental” should
always and only be used as it is in the literature on animal learn-
ing – and, at worst, an argument which conflates very different
phenomena. What we mean by instrumentality, as specified in
our article, is the achievement of a goal via physical–causal path-
ways. Instrumentality refers to the attainment of technical rewards
which we argue are different from social rewards, which are less
tangible and require a different degree of copying fidelity to be
obtained. We assume that an adaptive organism would modulate
its behaviour whenever possible based on the nature of the reward
that is expected. We do not deny that the desire to affiliate is tech-
nically a goal, but we do argue that different goals (social and aso-
cial, animate and inanimate) are reached in different ways.

Zentall offers a cognitively complex interpretation of overim-
itation in which the social learner is motivated to signal to the
model that they are capable of accurately reproducing an observed
action sequence. In fact, as we point out in our article, it is an
open empirical question to what extent overimitation involves
this kind of mentalizing and conceptual grasp of social norms,
rather than learned associations between slavish copying and
social rewards. Moreover, Zentall leaves the question unaddressed
as to when and why learners decide to “impress” a model via
accurate copying. If instrumental learning underlies all cultural
learning then how can the historical, as well as empirical
(e.g., Watson-Jones, Whitehouse, & Legare, 2016) patterns of dif-
ferential transmission be explained? It seems that, rather than
offering improved conceptual tightness, Zentall’s account is
based on using the term “instrumental” as a linguistic catch-all
term for heterogeneous phenomena.

The critique presented by Dubourg, Fitouchi, & Baumard
also assumes that instrumental copying alone can account for
conventional stability and technological innovation but does not
explain how. This commentary describes examples of how sports
games and social etiquette have been changed in order to satisfy
non-affiliative goals, leading them to the conclusion that a bifocal
theory of cultural evolution is unwarranted. There are several
problems with this view. First, the examples of deliberately chang-
ing rules and etiquettes do not serve as suitable cases of social
learning. Sitting on a committee responsible for changing the
“off-side rule” in football to make the sport more enjoyable
does not capture well the features of cultural learning environ-
ments that BST seeks to investigate.

Further, as we explore in the article, deliberate reasoning about
the purpose of a rule in sport may entail a focus on instrumental
goals, but these attributed purposes may significantly depart from
the practice’s evolved function. An imagistic ritual, for example,
may be ascribed a variety of purposes by its practitioners
(e.g., appeasing the gods, turning a boy into a man, etc.), but
its evolutionary function is to create a sense of oneness among
the members of localized groups (Whitehouse, 2018). Thus, prac-
tices are preserved as they are part of the cultural repertoire that
marks the learner’s group identity and deviating from them
may achieve the same instrumental results, such as producing a

soothing effect or demonstrating physical skill, but will eventually
lead to weaker delineation of group membership.

Packer & Cole make a similar argument by claiming that insti-
tutional ceremonies are more than mere ritual because they are
attributed to a consciously formulated goal (e.g., conferring
rank). Again, we disagree that any procedure with an end goal
must be instrumental. We argue that in the case of some actions
that are attributed to salient end goals, the causal opacity is
assumed to be irresolvable and we refer to these as magical or
“quasi-instrumental” rituals, arguing that they are viewed through
the lens of the ritual stance (see Whitehouse, 2011, 2021).
Accordingly, while magic relies on the presence of instrumental
aims, such as warding off misfortune, it is not the same as purely
instrumental action as our cultural action framework makes clear.
More broadly, however, Packer & Cole argue that we do not pay
enough heed to the cognitive mechanisms involved in social
learning and imitation. One of us has devoted decades to studying
these mechanisms (e.g., Heyes, 1994; 2012, 2021), but they are not
a focus of the current article because stances are not reducible to
social learning and imitation. Stances depend on motivational,
attentional, and (possibly) executive processes that differentially
recruit mechanisms of social learning and imitation. This is
made clear in sections 2 and 5 of the target article.

Hong advances a more measured critique in claiming that
most magical practices are viewed through the lens of the instru-
mental rather than ritual stance. First, we think that the question
of whether most practices classified as “magical” are seen as
instrumental most of the time requires systematic quantitative
investigation; it cannot be established by a few examples.
Further, Hong also seems to base his argument on the assumption
that the presence of an end goal (e.g., efforts to make it rain) will
cause social learners, in quite deterministic fashion, to assume
that the causal opacity of a practice is resolvable, prompting
them to innovate and experiment with the sequence via an instru-
mental stance. However, as we point out in the target article, BST
proposes that the resolvability of opacity also lies in the eyes of the
beholder. This means that, as in the example of Sylvia’s recipe in
which cutting off both ends of a joint can be viewed either
through an instrumental or ritual lens, an action sequence that
is part of a rainmaking ceremony might be interpreted as either
resolvable (instrumental and thus “technological”) or irresolvable
(ritualistic). Thus we do not strip magic of its instrumental prop-
erties as our cultural action framework is sensitive to both possi-
bilities. In fact, a core principle of BST is the proposition that the
learner’s perception does not need to align with the objective real-
ity of the action sequence that is copied. Magic can be perceived
as technological and technology may be seen as magical.
Accordingly, BST proposes that adopting a stance relies on a vari-
ety of factors, such as the properties of the action to be copied as
well as the characteristics of the model (Fig. 1 in the target article).
Assuming that an end goal always (or mostly) results in the adop-
tion of an instrumental stance potentially underestimates the role
and frequency of behaviour that is interpreted as irremediably
opaque for purposes of generating social glue. Nonetheless, we
find Hong’s commentary, especially the cited research about rain-
making practices insightful as it clearly highlights the importance
of discussing both emic and etic functions of cultural practices.

A similar issue is raised by the commentary from Fong
et al. who seem to conflate arbitrariness with instrumental
behaviour. It appears that from their point of view, twirling a
stick before it is used to reach an object is arbitrary but caus-
ally transparent because there is an end goal, and only twirling
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the stick without using it to reach an out-of-bounds object can
be seen as causally opaque. The claim that arbitrary actions
with a salient end state are causally transparent would mean
that social learners always parse action sequences at the highest
level, clustering all the components together and interpreting
the whole sequence as either categorically opaque or transpar-
ent. This neglects cases where an action sequence with an end
state can be causally opaque in irresolvable ways, such as the
case of magical practices.

Moreover, we do not follow Fong et al. in assuming an objec-
tive and sharp distinction between instrumental and ritual actions
which are therefore always classified as such in a deterministic
fashion. Such an action-centric rather than learner-centric view
potentially neglects the distinctions between emic and etic func-
tions and leaves unaddressed the level of deliberateness by
which learners come to adopt either stance (one of the focal
points of BST). We feel that these distinctions mark important
departures from the perspective of Fong et al. (as well as previous
work by Legare & Nielsen), despite the fact that we all use similar
terminology owing in part to a shared history of collaboration
between our lab groups. That said, we welcome Fong et al.’s
review of evidence that cultural factors can influence the develop-
ment of stance behaviour. Like the research highlighted by Puttre
& Corriveau, and Clegg et al., this evidence makes it plausible
that stance psychology has been shaped predominantly by cul-
tural evolution; that it is closer to the cognitive gadget than to
the cognitive instinct end of the continuum.

R4.2. Cued relevance and pedagogy are compatible with BST

Altınok, Tatone, Király, Heintz, & Gergely (Altınok et al.) pro-
pose that copying fidelity is modulated by attention to ostensive
behaviours, such as eye contact and child-directed speech.
Within this framework, the presence of communicated relevance
encourages children to form the expectation of acquiring impor-
tant knowledge, thus increasing their copying efforts. However, a
model can communicate different goals, such as instrumental and
normative ones. For instance, as mentioned in our article, Clegg
and Legare (2016) examined the effect of goal-focused versus con-
ventional language cues on children’s imitative fidelity of a
necklace-making activity, finding that the latter instructions
improve accuracy of transmission over the former. Thus, the
use of goal-directed and normative language as a cue is recognized
by our framework (see Fig. 1 in the target article). It is not surpris-
ing that, all things being equal, ostensive behaviour causes height-
ened copying fidelity as it captures the learner’s attention.

Despite the importance of ostensive cuing in social learning,
we find it difficult to reconcile the natural pedagogy theory
(Csibra & Gergely, 2009) with findings showing that ostracism
modulates the copying fidelity with which children reproduce
an action sequence (Watson-Jones, Legare, Whitehouse, &
Clegg, 2014; Watson-Jones et al., 2016). With communicated rel-
evance being equal between conditions, what drives the differ-
ences in imitative fidelity if not exclusion from the ball passing
activity? It is not clear to us that natural pedagogy can provide
an answer to that question – nor why the two theories should
be seen as mutually exclusive. The theory of natural pedagogy
implies that infants use ostensive cues to make inferences about
the model’s communicative intentions. Thus, in BST terms, it is
committed to the idea that, even in infancy, copying fidelity
depends on highly deliberative, mentalistic processes. BST regards
this as an outstanding empirical question. The work on “rational

imitation,” cited by Altınok et al. and by Fong et al., has been
challenged (e.g., Beisert et al., 2012; Heyes, 2016), but, as we indi-
cate in section 5 of our target article, claims about the delibera-
tiveness and innateness of stance behaviour are thoroughly
testable. More precisely, BST would predict that a non-ostensive
condition in which learners are ostracized will produce higher
copying fidelity than an inclusive condition in which ostensive
cues are present.

Moreover, we find that Altınok et al.’s account is related to an
important question in BST: Do social learners copy ritual actions
more accurately than instrumental actions during memory forma-
tion (because of heightened levels of attention for one over the
other) or are both actions encoded equally but differences emerge
at the retrieval stage, during which the individual accesses the
memory? Addressing this question is crucial in mapping out
the cognitive structure of the bifocals and we find that Altınok
et al.’s commentary makes an important step into that direction
by discussing attention-related processes such as ostensive cuing.

Nonaka, while in agreement with the basic premise that two
distinct stances are adopted in social learning, disagrees that the
stances are cued via the relative salience of end goals or causal
structure in the actions themselves. Albeit less fully specified,
Nonaka’s argument resembles that proposed by Altınok et al.
Nonaka proposes that if the goal salience of food intake prompts
infants to adopt an instrumental stance then there would be no
reason to use spoons instead of their fingers. There are some
problems with this argument, however. First, the starting assump-
tion that spoon use is perceived as less efficient than using fingers
is questionable, as it should be possible to gauge that a spoon can
fit more food and will cause less spillage, hence prompting an
instrumental stance. Second, as elaborated at length in our
account, stances are not only triggered by properties of the
observed actions. Their activation can also rely on a number of
other cues, such as the number of models, as well as the use of
instructions and normative language (see Fig. 1 in the target
article). In this context, we see Nonaka’s commentary (along
with those of Altınok et al., Brown & Pain, Campbell &
Fonagy, Fong et al., Lai & Stapleton, and Vélez et al.) as valuable
in highlighting the many ways in which teaching, and cultural
learning more generally, shapes the development of stance
psychology.

R4.3. Social learning is complex and copying fidelity is relative

Both Packer & Cole and Buskell & Charbonneau claim that BST
draws conclusions about cultural transmission from simple imita-
tion paradigms, which either fail to take into account the inter-
generational aspect of cultural evolution or neglect complex
properties, such as teaching, as a core mechanism of social learn-
ing. Despite Packer & Cole’s critique, our definition is mindful of
the fact that social learning constitutes a complex process which
transcends simple one-to-one copying. Indeed, as Whiten points
out, one of us has written at length about the need for “faithful
retention” and “recurrent fidelity” (Heyes, 2018). Teaching falls
well within the process of “information acquisition through inter-
action with others” as we envisage it and we do not agree that the
complexity of social learning is underrepresented in our frame-
work. On the contrary, BST seeks to draw attention to many dif-
ferent aspects of a learning interaction that can inspire the
adoption of either instrumental or ritual stances, including factors
such as the number of models and their characteristics (see Fig. 1
in the target article).
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Further, the fruitfulness of our approach is evidenced by the
wide range of topics and domains that BST has been applied to
in the commentaries above. In fact, as observed by Bazhydai &
Karadag, BST proves informative in not only accounting for
selectivity during copying, but also during teaching. Their discus-
sion of how children’s use of normative language in teaching sce-
narios reflects a ritual stance is compelling because it opens up a
host of new questions regarding the motivations of models in
learning scenarios. Do demonstrators make increasing use of con-
ventional cues whenever group cohesion is important? Rather
than oversimplifying the process of social learning, BST actively
encourages its application to novel areas of research.

Buskell & Charbonneau propose that BST bases its arguments
about intergenerational transmission on single instances of learn-
ing. Our framework does not assume that cultural evolution oper-
ates on dyadic one-off transmission scenarios alone, but rather
draws from a variety of developmental research paradigms.
Moreover, the usefulness of Buskell & Charbonneau’s toy example
is limited as it is based on fixed learning profiles as well as an
instrumental stance which only dispenses with causally opaque
elements while replicating the instrumental parts perfectly. This
constitutes a coarse-grained conceptualization of transmission
accuracy, which does not capture the key predictions that BST
is setting out to test. We argue that adopting an instrumental
stance creates relatively greater openness to innovation than
adopting a ritual stance. As such, when approaching an action
sequence through the lens of the instrumental stance one increases
the likelihood of fine-grained deviations, making improvements via
error more likely. Thus, Buskell & Charbonneau’s hypothetical
thought experiment produces the same cultural stability for instru-
mental and ritual actions because it was constructed with unrealis-
tic base parameters (equipping learners with inflexible learning
profiles and assuming that instrumental learning means mere elim-
ination of causally opaque elements).

We find the issue of granularity in comparing instrumental to
non-instrumental action sequences intriguing and agree that
future research needs to be mindful of the level at which actions
are compared. Nonetheless, it is important to note that the
findings we review in our article are based on experiments that
already make use of carefully controlled lab conditions (which
match the level of granularity with which actions are compared).
Differences in copying fidelity as prompted by ostracism threat
(Watson-Jones et al., 2016), for example, cannot be explained
by “the grain at which traits are learned.” In light of these points,
we disagree with their notion that there is an explanatory gap
between learning and copying fidelity in BST.

While we cannot agree with Buskell & Charbonneau’s claims,
we like their concept of a “heuristic explanatory strategy.” From
the perspective of a cognitive psychologist, accustomed to think-
ing of mechanisms as “the inner machinery of agents,” nearly
all constructs in research on social learning and cultural evolution
– from “stimulus enhancement” and “shared intentionality” to
“attractors” and “cultural cognitive causal chains” – could be
characterized as heuristic explanatory strategies. What is distinc-
tive about BST is that it is explicitly designed to facilitate experi-
mental work, of the kind described in section 5 of our target
article that will elucidate “the inner machinery of agents.”

Moreover, BST is sufficiently versatile to account for patterns
in vertical (intergenerational) and oblique teaching, as well as
horizontal transmission, such as child-led teaching, as discussed
by Bazhydai & Karadag.

R5. Conclusions and future directions

The commentaries on our target article amply demonstrate the
relevance of BST to a great variety of domains, ranging across psy-
chopathology (Campbell & Fonagy), music (Loui & Margulis),
language (Scharinger & Erfurth), philosophy (Lai & Stapleton),
and modelling (Leibo et al.). Collectively, the commentaries
point to considerable potential for expanding our framework
(Brown & Pain; Vélez et al.; Perez), for instance by allowing us
to explore the bi-directional relationship between mind and cul-
ture (Puttre & Corriveau; Clegg et al.; Fong et al.), as well as
to test our key arguments against those of competing accounts
(Altınok et al.; Thomas et al.; Kalkstein & Trope). Given the
capacity of BST to address the differential patterns of cultural evo-
lution that bolster our species’ success, the framework lends itself
to theorizing about our evolutionary past as well as our unique-
ness in the tree of life (Veit & Browning; Samore & Fessler;
Whiten). Our framework is ripe with new research directions
that could be explored via collaborations between authors in all
the above fields. Lastly, some of the concerns raised have usefully
allowed us to clarify aspects of our approach.
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