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Understanding social relationships is critical to succeeding in primate
societies. In species with complex social networks (including humans),
correctly predicting the strength of one’s social relationships or bonds
helps individuals better navigate future interactions. Social contingency—
behaviour that depends on and directly responds to another’s actions—is a
key feature of interaction that provides opportunities to learn about these
relationships. We propose that playful teasing in great apes represents a
specialized form of social contingency that enables relationship assessment
in a relatively safe context. Playful teasing involves one individual
pestering, harassing or provoking another in a playful manner. An ape
can learn about their bond by observing how a social partner responds
to mild provocation—seeing how far they can push the other before
receiving an explicitly negative response. Since responses range from mild
aversion to benign tolerance to reciprocal play, the teaser can gain valuable
information about relationship quality through monitoring the socially
contingent responses to teasing actions. This form of learning through
contingency may have evolved as a relatively low-risk method to assess
social relationships through direct feedback, though several alternative
explanations exist. We examine multiple evolutionary hypotheses for
playful teasing and offer suggestions for future empirical testing.

This article is part of the theme issue ‘Mechanisms of learning from
social interaction’.

1. Introduction
Learning how to navigate the social world is a critical skill in the early life
of social animals. Like humans, other primates with large social networks
have highly variable relationships (i.e. social bonds) and have to monitor and
maintain their relationships through different kinds of interactions [1]. The
number and strength of one’s social relationships has been linked to health
and mortality in several primate species, including humans [2,3]. While the
mechanisms behind this are complex, individuals who have knowledge about
the strength of their social bonds have a clear advantage by being able to
better predict their likelihood of receiving aggression, receiving social support
or cooperating with different partners [4,5]. For primates, knowing the current
standing of one’s relationships could impact social status, health and overall
evolutionary fitness.

Social relationships are constituted by interactions [6,7]. Interactions such
as fighting, mating, grooming and play help characterize primates’ multiface-
ted relationships and predict their future survival and social outcomes [8].
Primates can monitor the quality or strength of their relationships by keeping
track of recent interactions with others—for example, field studies in both
vervet monkeys and chacma baboons have shown that monkeys were more

© 2026 The Authors. Published by the Royal Society under the terms of the Creative Commons Attribution
License http://creativecommons.org/licenses/by/4.0/, which permits unrestricted use, provided the original
author and source are credited.

Research

Cite this article: Winkler SL, Cartmill EA. 2026
Does playful teasing help great apes learn about
social relationships? Phil. Trans. R. Soc. B 381:
20240371.
https://doi.org/10.1098/rstb.2024.0371

Received: 6 January 2025
Accepted: 22 May 2025

One contribution of 18 to the theme issue
‘Mechanisms of learning from social interaction’.

Subject Areas:
behaviour, cognition, evolution

Keywords:
playful teasing, bond testing, social bonds,
relationships, teasing, great apes

Authors for correspondence:
Sasha L. Winkler
e-mail: sashawinkler@g.ucla.edu
Erica A. Cartmill
e-mail: ericac@iu.edu

Downloaded from http://royalsocietypublishing.org/rstb/article-pdf/doi/10.1098/rstb.2024.0371/5682043/rstb.2024.0371.pdf
by guest
on 05 February 2026

http://orcid.org/
http://orcid.org/0000-0002-6672-7929
http://orcid.org/0000-0002-7719-4320
http://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://crossmark.crossref.org/dialog/?doi=10.1098/rstb.2024.0371&domain=pdf&date_stamp=2026-02-01
https://doi.org/10.1098/rstb.2024.0371


likely to respond to another’s request for coalitional support if they had recently been groomed by that individual, suggesting
that they keep track of recent grooming interactions [9–11]. Rather than having to remember each distinct previous interaction,
which would place high demands on memory, primates (and other social animals) might instead track their relationships
using more efficient mechanisms like updating emotional orientations towards potential partners based on positive or negative
interactions [12]. Additionally, some primates might be able to test the current status of their relationships by initiating specific
bond-testing interactions. These bond-tests are thought to consist of a costly imposition on a social partner, coupled with a close
monitoring of the partner’s contingent responses [13].

Social contingency—that is, social behaviour that is dependent on and tightly correlated in time to someone else’s actions—is
a key aspect of the dynamic coordination of behaviour and response during social interactions [14]. Human infants are sensitive
to this type of socially contingent behaviour from a young age, suggesting that the ability to detect contingency provides
developmental advantages [15–17]. Contingency in interaction can facilitate language learning in infants [18], and could more
generally indicate engagement or investment from a social partner [19]. Great apes also appear sensitive to social contingency—
during communicative interactions, if their gestures are not met with a timely contingent response, apes will often repeat,
exaggerate or modify the gesture until their partner responds [20–22]. Importantly, contingency can also provide cues to learn
about relationships. For example, the contingent nature of a human mother’s responses when interacting with her infant may
indicate the overall attachment style of their relationship [23,24]. Humans and other animals can therefore learn about their
social bonds by monitoring the ways that others behave towards them in interactions, specifically by detecting and monitoring
social contingency in the partner’s responses.

In this article, we consider playful teasing interactions in great apes as unique sites of socially contingent action offering rich
opportunities to test and learn about the quality of one’s social relationships. We argue that a primary function of playful teasing
is to produce informative contingent responses from a social partner. Our hypothesis builds upon Amos Zahavi’s original
theory about social bond testing, in which animals direct costly behaviours towards others to learn about their relationships
[13,25]. By imposing a minor cost on another individual through annoying or attention-demanding behaviours and then closely
monitoring their contingent behavioural responses (e.g. tolerance), teasers can learn about the partner’s attitudes towards
them, and thereby determine their partner’s valuation of their relationship. We also consider several alternative hypotheses for
the evolutionary function of playful teasing, including playful enjoyment, learning about the social environment and norms,
improving or enforcing dominance status and providing an outlet for aggression.

(a) What is playful teasing?
Interactions are characterized by a dynamically unfolding sequence of behaviours and responses—with the nature and timing
of the behaviours characterizing the interaction as prosocial, gentle, agonistic, playful and so on [6,14]. Playful teasing itself is a
type of dyadic interaction that is different from both typical social play and pure aggression: it exists on a spectrum between the
two. It is characterized by provocative, mostly one-sided behaviours directed from a teaser towards a target, often accompanied
by positive markers indicating playfulness or amusement on the part of the teaser (e.g. facial expressions that are typical of the
play context such as Play Face or Full Play Face in nonhuman primates, or smiles in humans [26–28]). It is important to note,
however, that the term ‘teasing’ can be used to describe mild, playful forms like the ones we are focusing on, but also more
aggressive forms that might better be described as bullying or harassment (see figure 1).

(b) Playful teasing in great apes
While verbal teasing is perhaps more recognizable, nonverbal forms of playful teasing have been described in both preverbal
infants and non-human primates. Great apes playfully tease one another through behaviours such as repeated poking, hitting or
swinging body parts in front of others [27,29]. Field primatologists have described these interactions as ‘annoying,’ ‘harassing’
or ‘pestering’ [30,31,36]. Unlike typical play, these interactions are one-sided and mainly result in the target ignoring the teaser,
moving away or showing mild aversion; although they can also occasionally result in reciprocal play [27].

Humans and other great apes share common types of playful teasing. Eckert et al. [29] reviewed the literature for evidence
of playful teasing in non-human primates [29]. We looked for instances of three types of playful teasing that had previously
been described in preverbal human infants: (i) offer-and-withdrawal of objects (i.e. offering something and then pulling it back
when the target reaches for it), (ii) disrupting others’ activities (i.e. interfering with what another is doing in a playful way),
and (iii) provocative non-compliance (i.e. doing a behaviour that was requested incorrectly or refusing to do something in a
provoking or playful manner; [28]). Eckert et al. [29] found examples of all three types of playful teasing interactions in the
existing literature on great apes. We also described an example of offer-and-withdrawal that E.C. had observed in orangutans,
in which a male repeatedly offered a female a stick by holding it out within her reach and wiggling it around, only to yank it
away quickly whenever she tried to reach for it. Although playful teasing had been described most thoroughly in chimpanzees,
reports of potential teasing behaviours had also been published in several ape and monkey species [29]. Other animals, such as
domestic dogs, might also engage in playful teasing through the offer-and-withdrawal of toys during keep-away games [37].

Despite all this scattered evidence in the literature, previous research in apes had largely excluded playful forms of teasing
from any systematic analysis and instead focused on quasi-aggressive ‘harassment’ behaviours. As we have already noted,
teasing can include both more playful and more aggressive forms. Mild forms might include gentle, mutually enjoyable
behaviours, such as the stick offer-and-withdrawal interaction described in the orangutans above [29]. More severe forms might
involve behaviours such as forceful hitting, pulling hair or intrusive disruptions of a fitness-relevant behaviour. The same is
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true for verbal teasing in humans: it can sometimes be considered humorous and benign (e.g. name-calling between close
friends), or it can be more malicious, verging into bullying (e.g. name-calling in a workplace [32]). Different types of teasing
likely serve different functional roles, especially across different contexts and types of relationships. In Eckert et al. [29], we
hypothesized that playful forms of teasing are common in apes and may serve prosocial functions, such as facilitating social
bonding through positive shared experiences or providing opportunities to learn social rules [29]. Meanwhile, more aggressive
teasing or harassment may potentially serve other functions like dominance enforcement [31,33].

Building on the literature review we conducted in Eckert et al. [29], Laumer et al. [27] took an empirical approach to describe
playful teasing from direct behavioural observations of great apes. Using a video dataset of four groups of zoo-housed great
apes (chimpanzees, bonobos, gorillas and orangutans), we developed a set of behavioural coding criteria for identifying playful
teasing interactions. We recorded these teasing criteria (one-sidedness, surprise initiation, audience checking, provocative
behaviour and persistence/goal-directedness) as well as criteria that are typically used as signatures of play in animals (mutual
enjoyment and play signals, role reversal, rough-and-tumble behaviours, voluntary initiation and relaxed context) [27,38]. The
most common teasing behaviours we observed were generally provocative in nature, and thus difficult to ignore: for example,
repeated poking, hitting or swinging/dangling body parts in the target’s field of vision (see [27] for a complete list of these
behaviours). Across the four kinds of great apes, the frequency and the specific behaviours used (e.g. hitting versus swinging
objects) varied slightly across species and age groups, but there were many similarities in how playful teasing manifested
overall. For example, apes mostly teased others during ‘moments of neutrality or boredom,’ similar to teasing in preverbal
infants [28]. The types of specific teasing behaviours used most frequently suggest that an immediate goal of the teaser is
to attract attention or provoke a contingent response from the target. Playful teasing also exhibited markers of intentionality
similar to those used in gestural communication, including response looking, repetition and elaboration, similarly suggesting
that teasers were sensitive to their target’s attention and degree of social contingency (or lack thereof) [20,21].

Figure 2 shows a typical example of a playful teasing interaction between Bambari, an adult female chimpanzee, and
Azibo, a juvenile male chimpanzee (see [39] for video, included in the supplementary materials for [27]). In contrast to typical
rough-and-tumble play, playful teasing interactions in great apes (like the one depicted in figure 2) were usually highly
asymmetric, included some but not many markers of play, and rarely began with species-typical gestures used to initiate play
[27]. Playful teasing actions also elicited a wide variety of responses from the target, in ways that appeared mutually enjoyable
in some cases but not in others. Targets most often responded with ignoring, moving away or mildly aversive behaviour, or (less
commonly) with play or affiliation. They almost never responded with outright aggression, fear or submission [27]. In addition
to distinguishing playful teasing from other types of play, this range of responses is critical for understanding the role of social
contingency and the important opportunities for learning within this type of interaction.

2. A bond-testing hypothesis for playful teasing
The behavioural forms and patterns of playful teasing can provide some insights into its evolutionary function. Notably, social
contingency during playful teasing makes the interactions an effective way to test, and thus learn about, the quality of social
relationships. Therefore, we propose a novel function for playful teasing, that of bond-testing. Amotz Zahavi first described his
‘testing of a bond’ theory in a 1977 paper, which was later expanded in Amotz and Avishag Zahavi’s seminal book The Handicap
Principle [13,25]. Zahavi proposed that humans and some other animals might conduct ‘tests’ of their social bonds, in order to
gain information about the quality and strength of the bond. The one initiating the test would benefit by gaining information
about their partner’s social commitment—their likelihood of future cooperation, provisioning, nonviolence, mating or some
other fitness-relevant interaction.

According to Zahavi’s bond-testing hypothesis, an individual (A) who wishes to test their bond with a social partner (B)
must behave in a way that imposes some cost for B, in order to get an honest signal from B about B’s attitude towards A. If
the cost of the test is too great compared with the value of the relationship to B (or at least, the benefit of not harming the
relationship), B may act negatively in response to the test, for example, by disengaging or by directing aggression towards A.
However, if B strongly values the relationship, B should be willing to tolerate the cost. In assessing B’s tolerance to the test and
its associated cost, A can therefore glean valuable information about the strength and quality of their social bond with B.

Figure 1. Teasing exists on a spectrum between pure play (left) and pure aggression (right). Here, the spectrum of possible teasing interactions is depicted and
non-verbal forms of teasing described in work on primates and human children are arranged linearly according to their playful versus aggressive qualities [27–3561].
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Put another way, the logic of this theory is that if the relationship is valuable to the receiver of the test, they will tolerate
some cost from the bond-tester in terms of time, annoyance, distraction or unpleasantness of the test. This interaction is risky
for the bond-tester because there is a chance that the receiver will not tolerate the unpleasant test behaviour. The bond-tester
may receive aggression, social embarrassment, ostracizing or some other unpleasant outcome. The key aspect of the bond test,
however, is that the one receiving the test incurs a cost. As wittily summarized by Zahavi [25], ‘my hypothesis requires that a
reliable test of love should be stressful’.

Zahavi situates this concept of bond-testing within evolutionary theory about costly signalling. According to evolutionary
signalling theories, communication systems are difficult to evolve because they are vulnerable to cheaters who will send
dishonest signals to gain marginal benefits over others [40]. However, if signals are sufficiently costly to produce, they can
become too difficult to fake, increasing the evolutionary stability of honest signalling [41–43]. In the case of playful teasing, the
imposition of annoying, attention-getting teasing behaviours makes it costly for apes to respond with tolerance or prosocial
behaviours, and thus their response should honestly reflect their value of, or commitment to, the relationship.

(a) Examples of bond-testing in wild primates
A number of studies support the existence of Zahavian bond-testing behaviours in nonhuman primates, providing context for
understanding playful teasing as a form of bond-testing. One example comes from greeting rituals in male baboons. Smuts &
Watanabe [44] described olive baboon greetings in which males mount one another and handle each other’s testicles (referred
to in this literature as ‘diddling’). Smuts & Watanabe [44] argued that these greetings might serve as a bond-test, because the
interactions are highly risky and require tolerance or trust from the one who is ‘diddled’. Male baboons in particular can benefit
from testing other males’ willingness to provide future coalitional support, because their coalitions determine their social power
for gaining resources and mating opportunities. In support of this hypothesis, the researchers observed more symmetrical
greetings among older males with more stable and reciprocal coalitionary bonds and fewer successful greeting rituals between
males with more tense relationships [44]. Similar greeting rituals have been observed in Guinea baboons [45,46]. In one study,
intense greetings (those with diddling or embracing) were correlated with high frequencies of grooming, contact and proximity
within the dyad, and not associated with aggression or reconciliation. Low-ranking males received more intense greetings,
which the authors interpreted as consistent with a bond-testing hypothesis, since low-ranking males should have an increased
need to test other males’ levels of tolerance and support [46]. However, Zahavi’s theory predicts that if low-ranking males
needed more information about their bonds, they should have initiated rather than received more intense greetings (i.e. those
with diddling). Furthermore, it is important to note that some of this literature lacks nuanced discussion of same-sex sexual
behaviours, with more recent work by queer scientists criticizing the euphemistic or problematizing language in the research on
baboon greetings, and the overlooking of proximate mechanisms (e.g. pleasure) [47].

Other intriguing examples of Zahavian bond-testing have been observed in wild white-faced capuchin monkeys. Capuchin
monkey dyads (pairs of individuals) often participate in idiosyncratic ‘rituals’ that involve long periods of repetitive behaviours,
often including game-like elements or serious risk of bodily harm, while maintaining unusually high levels of attentional focus.
Examples of these rituals include capuchins inserting their fingers into the eye, nose, mouth or ear of a social partner, inserting
the partner’s fingers into their own orifices, or plucking a chunk of hair from the partner and passing it back and forth with
their partner by mouth [48,49]. Perry & Smolla [49] looked for patterning of these rituals: how much time dyads spent in
proximity, affiliation or cooperation; frequency of interaction, relationship quality or certainty; consistency in the form of rituals
within dyads; and the frequency of dyadic versus group interactions. Using the observed patterns of these variables, the authors
tested several hypotheses for the evolutionary function of capuchin rituals. They found the strongest support for a bond-testing
function and modest support for the hypothesis that they establish and maintain bonds, but no support for the hypothesis that
the interactions function to bolster group cohesion.

Figure 2. An example of a typical playful teasing interaction between a juvenile and adult chimpanzee. (A) Bambari, indicated with the darker, red arrow, is sitting
and grooming another female chimpanzee in a group of several adults who are all resting or grooming one another on a raised platform. Azibo, indicated with the
white arrow, approaches Bambari from behind and gently pokes her in the back. (B) Bambari ignores Azibo and continues grooming the other female. Azibo pokes
Bambari several more times, eventually taking both hands and pushing on her back. (C) Bambari first ignores Azibo, then turns around and performs a mildly aversive
shooing motion with her hand. She turns back to continue grooming. (D) Azibo pokes and prods at Bambari’s back several more times. Bambari tries to brush Azibo
away without turning her head. (E) Azibo stands on top of Bambari’s back, then rolls himself on top of her head, blocking her face. Bambari gently pushes Azibo away
as Azibo slowly clambers down from her head and back to the platform. (F) Bambari resumes her grooming interaction. Azibo turns his attention elsewhere before
moving away.
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A final example of proposed bond-testing behaviours in primates are the ‘gargle’ and ‘twargle’ vocalizations of white-faced
capuchins [50]. These are very loud and acoustically noisy vocalizations typically given at close range by infants or females,
often directed towards the alpha male of the group. Duchesneau et al. [50] suggested that these vocalizations could function
as a bond-testing mechanism, because the intrusive acoustic features appear designed to impose a cost on listeners (i.e. ‘loud,
guttural stimuli that are extremely irritating to the human ear, and seemingly to monkeys as well, because they often elicit
aggressive responses’). Responses vary widely from aggressive to affiliative, and therefore could provide the bond-tester
information about their partner’s relationship investment. Infanticide from new alpha males is a major cause of infant mortality
in white-faced capuchins. The patterns of senders and receivers suggested that these vocalizations present a means for mothers
and infants who are at the highest risk of infanticide to gain important relationship information from the alpha male about the
probability of his future infanticidal behaviour [50].

(b) Evidence from great apes and the role of social contingency
These other examples of bond-testing in primates all share key features with playful teasing: (i) they impose costs on the
receiver, (ii) they elicit variable contingent responses, and (iii) they contain information that might be used to assess relationship
quality. Baboons, capuchins and great apes all live in complex social groups with variable cooperative relationships [51],
conditions that make it beneficial to assess relationship quality. Still, playful teasing differs in important ways from these other
examples, particularly in its variable forms and playful framing, which may make it especially useful for lower-risk relationship
assessment.

Playful teasing in great apes often includes annoying, attention-grabbing behaviour, imposition on personal space or
quasi-aggressive displays. These are assumed to be unpleasant for the target, and costly in terms of attentional demands
(having to respond to or ignore the teaser) or mild physical discomfort. Disrupting others’ activities, a common form of teasing
in great apes, further imposes an opportunity cost on the target by interrupting some other preferred activity like foraging or
grooming. Despite the targets’ seeming lack of benefits or interest in continuing the interaction, the results from Laumer et al.
[27] suggest that they are generally tolerant of these costs.

As the willingness of the target to tolerate these costs likely varies according to the value that the target places on his or
her relationship with the teaser, the target’s immediate reaction to a teasing action can therefore offer information to the teaser
about the quality of their social bond. Targets of playful teasing respond with variable contingent responses. While targets are
much more likely to ignore teasers or respond with mild aversion than outright aggression, Laumer et al. did observe aggressive
responses in 5% of cases [27]. These variable responses also suggest that playful teasing could be especially useful for assessing
social bonds with individuals beyond one’s closest allies. Testing the waters with a lower-cost imposition would be much less
risky than an action like diddling in baboons, which might require a fairly strong bond before attempting (for example, diddling
in olive baboons was successfully executed most often between individuals with close affiliative bonds [44]).

Evidence supporting this bond-testing hypothesis includes the finding from Laumer et al. [27] that looking towards the face
is a key feature of great apes’ playful teasing: in 87% of teasing events, the teaser looked towards the target’s face during
or immediately after teasing occurred. This close monitoring of the target’s response could be taken as further evidence that
their social contingency itself contains important information, and that teasing is not merely for one-sided enjoyment or
entertainment (as has been suggested, [52]).

Compared with the extreme eye-poking or genital diddling described in other primates, ape playful teasing is a relatively
low-risk form of bond-testing, as the behaviours themselves pose lower bodily risk to the teaser, and targets are unlikely to
respond with outright aggression [27]. Playful signals such as vocalizations are thought to be effective at conveying benign
intent and reducing aggressive responses within play [53]. Perhaps, playful teasing similarly uses playful signals to reduce costs
even further. We are all too familiar with the excuse of playful pretence (‘just kidding!’) that humans use during playful teasing
to mitigate the social risks of a provocative exchange that might otherwise escalate. It is possible that animals could create
an analogous form of pretence with the use of play-specific signals [54,55]. For example, domestic dogs have a special pose
called a play bow, in which they lower their front legs and chest while keeping their rumps up in the air. This is a play-specific
gesture that dogs use before ambiguous moves like biting, possibly as a way to frame or modify the meaning of subsequent
behaviours to reduce the risk of their partner misinterpreting their play as serious fighting [56,57]. Deploying playful signals
like this during a teasing interaction may similarly work to reduce the likelihood of an aggressive response.

The risks of bond-testing can be further lessened by carefully monitoring the target’s socially contingent responses. Playful
teasing is characterized by teasing behaviours that are repeated or escalated over time, especially if the target shows minimal
reactions at first [27]. The teasing behaviours, which are not necessarily a costly imposition when performed only once, may
become especially intrusive when repeated or escalated. A single poke might be easy to ignore, whereas repeated poking
becomes increasingly annoying. The repetition, elaboration and escalation commonly seen in ape playful teasing allows
individuals to see how far they can push others before receiving an explicitly negative response, providing fine-grained
information about relationship quality. However, they must monitor their target’s socially contingent responses to know when
to stop before receiving a negative response and to accurately assess the relationship. Thus, social contingency from both
teaser and target creates a dynamic interplay over the course of the interaction, providing a flexible means of relationship
assessment that is contingent on the entire interaction sequence. If playful teasing functions both for bond-testing and the
general learning of social rules (see below), part of what is learnt though this dynamic process could also be a general rule,
rather than something specific to the partner (e.g. ‘how many times can I get away with poking someone before they get fed
up?’).
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3. Alternative hypotheses for playful teasing
While we propose bond-testing as a primary function of playful teasing, several alternative hypotheses deserve equal consid-
eration. These hypotheses are not mutually exclusive, and teasing may serve multiple functions simultaneously or different
functions depending on the context. Different types of teasing on the spectrum from playful to aggressive (figure 1) could
also serve different functions. Possible functions of teasing can be broadly grouped into six categories: (i) enjoyment/play,
(ii) learning about the social environment or social norms (relatedly, learning about other minds), (iii) dominance rank improve-
ment, (iv) dominance rank enforcement, (v) aggressive outlet, or (vi) the bond-testing hypothesis presented in this paper. See
table 1 for a summary of predictions for each hypothesis.

(a) Enjoyment/play hypothesis
Playful teasing, especially instances with higher prevalence of play markers (e.g. Play Face), may be seen as a complex form of
social play. Under this hypothesis, teasing could be a form of asymmetric play or a failed attempt at reciprocal play, but in either
case would still serve the same general functions as social play, such as practice for physical skills or social bonding. Although
the ultimate function of play in animals is highly debated [58–60] it is generally associated with positive affect, so even one-sided
play might simply be enjoyable for great apes.

The play hypothesis predicts that teasing will be most common in dyads with close affiliative bonds or who commonly
play together in other ways. It should follow similar interactional patterns as other types of social play and be accompanied by
species-typical play signals. It should also follow the typical developmental trajectory of play, with frequencies highest in young
individuals and decreasing with age [61].

While playful teasing clearly involves playful elements, we have already argued, based on evidence from Laumer et al. that
playful teasing is not simply a type of play, due to different behavioural patterns seen in playful teasing compared with typical
play [27]. Teasing had low rates of play signals and targets almost never responded to initial teasing actions with reciprocal
play. More commonly, targets first ignored the teaser, had a mildly negative reaction or simply moved away. Role reversal, an
important feature of rough-and-tumble play [38] was also not very common. Furthermore, playful teasing was not commonly
initiated by typical gestures used at the beginning of play (such as a raised arm with a movement-final hold in chimpanzees)
[27]. These key differences suggest that playful teasing is not merely a type of social play, and may instead serve distinct
functions.

(b) Learning about the social environment/norms/minds
Rather than testing social bonds, teasing might serve as a way for individuals to more generally learn about the social environ-
ment, boundaries and norms, by trying out various provocative behaviours and observing the target’s responses. This overlaps
somewhat with Adang’s exploratory aggression hypothesis [34,35], which suggested that some forms of teasing (described as
‘quasi-aggressive behaviour’) could be used to learn about social dominance and authority. De Waal [62] also proposed that
teasing in chimpanzees was used to learn about authority and the social environment.

According to this hypothesis, teasing is expected to be initiated most often by juveniles and decrease with age (as older
individuals have already learnt about appropriate social boundaries and other social information). This developmental pattern
is also compatible with the play hypothesis above. The social learning hypothesis shares some elements with the bond-testing
hypothesis but focuses more on general learning about others or about appropriate social behaviour rather than specific
relationship assessment with particular partners. Both hypotheses rely on the informational value of social contingency and
suggest learning occurs through the feedback process of dynamic contingency from both partners.

A related but narrower version of this hypothesis is that playful teasing in great apes could be a way of playing with
another’s expectations to learn about theory of mind, a hypothesis that we first proposed in Eckert et al. [29] and that echoes
similar theories about infant teasing from developmental psychologists [63,64]. Great apes have demonstrated rich capacities
for theory of mind, including some understanding of others’ knowledge and expectations [65]. During playful teasing, teasers
seem to set up and then intentionally surprise or violate the expectations of their targets [63,64]. For example, when engaging
in offer-and-withdrawal interactions, the teaser first offers an object, setting up an expectation in the target that they will give
it to them, before playfully violating that pattern. At a minimum, teasers must engage in prediction and monitoring of the
target’s response to their highly ambiguous teasing behaviours [29]. Similar to the way that children and young animals play
with objects and their bodies, playful teasing could be seen as a way of playing with other minds, testing one’s own predictions
to better learn about others’ motivations, expectations or beliefs. Since playful expectation violation is also thought to be a key
aspect of humour [66], playful teasing could represent a form of proto-humour that emerges earlier in development than verbal
humour and that evolved before humans split from our shared ancestors with the other great apes [28,67]. Through playful
teasing, great apes could learn about multiple aspects of the social environment, ranging from a rich understanding of others’
perspectives to more simple rules for behaviour prediction.

(c) Rank improvement hypothesis
Several hypotheses have been proposed for the function of more aggressive, less playful forms of teasing. Pusey [68] and
Kummer & Goodall [69] proposed that the teasing behaviours they observed in chimpanzees were younger males ‘challenging’
adult females. Nishida [31] further hypothesized that teasing is a way for chimpanzees to test or improve their rank.
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Nishida [31] argued that teasing patterns in chimpanzees were consistent with this rank improvement hypothesis because
teasing was most commonly produced by young males towards adult females, and the male teaser was more likely to persist
if the target female retaliated than if she ignored the teaser. However, this analysis focused primarily on aggressive forms of
teasing, and did not include samples of all age groups. Our own research on playful teasing across four great ape species did
not replicate this pattern, as the focal juvenile male chimpanzee we observed tended to tease adult males more often than adult
females (excluding his mother) [27]. Further research in more balanced samples would help to clarify these sex and age patterns.

Under the rank improvement hypothesis, teasing is expected to be directed up the hierarchy, and most frequently towards
individuals close in rank to the teaser (for example, it would be unlikely that a low-ranking bonobo would seek to improve
her rank by teasing the alpha female; rather, she should target someone who ranks just above her). By contrast to the play
hypothesis, teasing interactions should be less likely in dyads with close, secure and affiliative social bonds.

(d) Rank enforcement hypothesis
Aggressive forms of teasing could alternatively offer a means to reinforce the dominance hierarchy. Under this rank enforce-
ment hypothesis, we should expect teasing to always be directed down the hierarchy (and not necessarily towards those close
in rank). This stands in contrast to the rank improvement hypothesis, where teasing is expected to be directed up the hierarchy
towards those close in rank. However, in both the rank enforcement and rank improvement hypotheses, we would expect
teasing to be less likely in dyads with close, secure and affiliative social bonds. Laumer et al. [27] found some support for this
rank enforcement hypothesis in bonobos, as the young female focal subject was most likely to tease the lowest ranking female of
the group (a pattern also consistent with the aggressive outlet hypothesis below).

Why would great apes use teasing for rank improvement or enforcement, rather than more typical aggression or status
signalling? As previously described, it is possible that the pretence of play or use of play signals could act to reduce the teaser’s
risk of retaliation or third-party intervention after aggressive actions. Under this hypothesis, monitoring the dynamic social
contingency of the partner could help inform the teaser about their target’s dominance stance and/or help to mitigate costs by
detecting when the target might escalate to aggression.

(e) Aggressive outlet hypothesis
A simpler alternative to the rank improvement or rank enforcement hypothesis is that teasing could merely provide an outlet
for displaced or redirected aggression that is less risky than starting a fight. Under the aggressive outlet hypothesis, teasing
should be contingent on having recently received aggression or experienced some other source of frustration. Notably, this is
inconsistent with our finding in Laumer et al. [27] that playful teasing was most common during neutral or relaxed contexts,
although aggressive teasing might show different patterning. One would predict that teasing would be tightly correlated with
hormones such as cortisol or testosterone that typically precipitate aggression in that species. Teasing interactions might also
be expected to be less predictably patterned by rank, although it would further reduce costs if teasing was directed down the
hierarchy or towards those with less valuable relationships (e.g. infants).

Table 1. Playful teasing hypotheses and predictions.

hypothesis predictions

enjoyment/play — most common in dyads with close affiliative bonds
— results in play and play signals, role reversal
— decreases with age
— similar in form and outcomes to typical play or play initiation
— individuals tease and play with similar partners

learning about the social environment/norms/minds — usually initiated by juveniles
— decreases with age
— close monitoring of target’s contingent responses

rank improvement — directed up the hierarchy
— directed towards individuals close in rank
— not mutually enjoyable

rank enforcement — directed down the hierarchy
— not mutually enjoyable

aggressive outlet — occurs with similar patterns to typical aggression, including species-typical correlations with cortisol or
testosterone levels

— more common after the target has received aggression or experienced some other source of frustration
— not mutually enjoyable

bond-testing — most common in uncertain or intermediate-quality relationships
— costly for the target
— close monitoring of target’s contingent responses
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(f) Predictions for bond-testing and directions for future research
The predictions for alternative hypotheses about the function of teasing are summarized in table 1. While we argue that teasing
functions as a type of bond-testing, we cannot exclude these alternative hypotheses and our list should not be considered
exhaustive, especially since our data focused on dyadic, playful forms of teasing, without including third-party involvement
or highly aggressive teasing. One possibility is that playful teasing could test broader alliance networks in addition to dyadic
relationships. For example, female chimpanzees in Nishida’s [31] study were observed recruiting other females to join them
in retaliating against aggressive teasers. An individual might tease or provoke another to see whether third parties intervene,
allowing them to learn about other alliances within the group.

One challenge when studying bond-testing in general is the methodological difficulties measuring social bond quality or
certainty, and with predicting what the outcome of bond-testing behaviours should be (if all goes well, there may be no change
in behaviour, and the status quo should continue). The bond-testing hypothesis predicts that playful teasing should be most
common in dyads where the relationship is somewhat uncertain, but still secure enough to minimize the risk of retaliation to
the bond-tester (as described by Perry & Smolla [49]). Thus, we would expect intermediate-quality relationships to be tested
most often. Perry and Smolla’s research on capuchin rituals operationalized the quality of the social bond as the proportion of
observations with positive-valence interactions, such as grooming or coalition formation, relative to all interactions with either
positive or negative valence. Their analysis serves as a model for assessing bond-testing behaviours by sequentially comparing
evolutionary theories’ predictions with the observed patterns of behaviour [49].

Another challenge is that bond-testing may not be beneficial in many taxa. One should expect bond-testing to be most beneficial for
species in which dyads cooperate or help one another, and when the cost/benefit ratio to cooperation varies substantially across time
within the same dyad. For example, mother–infant bonds are important for many animals, but it is unnecessary for infants to test their
mother’s level of social commitment if that level is predictably high as a result of selection pressure.

Further research on patterns of playful teasing could help rule out or offer support for the alternative hypotheses. Research
on playful teasing in apes is fairly limited, and has only been systematically described in a narrow dataset focusing on focal
follows of four juveniles [27]. To accurately assess the function(s) of different kinds of teasing in apes, future research should
analyse the types of dyads that tend to engage in teasing interactions, particularly by looking at the patterning of age, sex or
dominance classes of the individuals involved. The nature of social contingency within behavioural sequences can also inform
the cost/benefit tradeoffs for the interactants, including the risks involved.

4. Conclusion
Playful teasing is a complex social interaction that may have evolved to serve multiple functions in great apes. We have argued
that a primary function is bond-testing, with playful teasing serving as a method to test the quality of social bonds by provoking
and assessing socially contingent responses. Our hypothesis builds upon Amos Zahavi’s original theory about the testing of
social bonds, in which animals direct costly behaviours towards others to learn about the quality of their relationships, as well
as research on bond-testing in wild primates, such as baboon genital ‘diddling’ and risky rituals in capuchin monkeys.

In our recent observational study of zoo-housed chimpanzees, bonobos, gorillas and orangutans, we described how playful
teasing across the great apes involves costly behaviours like poking, hitting or swinging body parts to provoke attention.
Playful teasing is an excellent candidate for bond-testing because it imposes a minor cost on the target (through annoying or
attention-demanding behaviours), and results in variable and dynamic responses from the target, from ignoring the teaser to
affiliation, to mild or overt aggression. Additionally, teasers appear to closely monitor the targets’ responses, allowing them to
adjust their own behaviours and learning within a social contingency feedback loop [27].

The bond-testing hypothesis exemplifies the role of social contingency in learning. By closely monitoring the dynamic
contingency between themselves and their partners, great apes can gain valuable information about their social relationships
that may ultimately help them navigate unpredictable cooperative alliances and social networks. The contingent nature of the
targets’ responses provides direct feedback about their valuation of the relationship, allowing teasers to learn and adjust their
social strategies accordingly.

Further research is needed to explore the bond-testing hypothesis and distinguish it from the other potential evolutionary
benefits of teasing, including enjoyment and play; learning about the social environment and norms (and/or other minds);
improving or enforcing dominance status; and providing an aggressive outlet. These hypotheses are not mutually exclusive,
and teasing could serve multiple functions simultaneously or serve different functions depending on the context. By learning
about the selection pressures that enabled playful teasing to evolve deep in the ape lineage, we can better understand the
socio-cognitive bases of teasing, joking and humour in humans. Understanding playful teasing as an opportunity for learning
based on social contingency provides insights not only into the evolution of social cognition but also into the fundamental ways
that primates—including humans—learn about and navigate their social worlds. Through the lens of social contingency, we can
see how even apparently frivolous behaviours like playful teasing may play a crucial role in relationship assessment and social
learning.
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