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153. The psychology o� gestures and gesture-like
movements in non-human primates

1. What are nonhuman primates?
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Abstract
Research into gestural communication of nonhuman primates is often inspired by an interest
in the evolutionary roots of human language. The focus on intentionally used behaviors is
central to this approach that aims at investigating the cognitive mechanisms characterizing
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IX. Embodiment1956

gesture use in monkeys and apes. This chapter describes some of the key characteristics that
are important in this context, and discusses the evidence the claim is built on that gestures of
nonhuman primates represent intentionally and flexibly used means of communication.

This chapter will first provide a brief introduction into what primates are and how a
gesture is defined, before the psychological approach to gestural communication is described
in more detail, with focus on the cognitive mechanisms underlying gesture use in nonhu-
man primates.

1. What are nonhuman primates?
The order primates has been traditionally divided into prosimians (lemurs, lorises, tarsiers)
and anthropoids (Old World monkeys, New World monkeys, apes, humans) (Fleagle 1999).
While humans inhabit all continents and almost every climate zone of the world, nonhuman
primates live in the tropical and subtropical regions of Africa, Asia, and the Americas. Un-
like other mammalian orders, primates lack a shared characteristic that is unique to this
group. However, one major behavioral trait of primates is their tendency to be highly social
throughout all life stages. In contrast to the typically short-term associations of other mam-
mals, group membership in primates tends to be highly regular (Smuts et al. 1987).

2. What is a gesture?
Although the term gesture is frequently used in the scientific world and in everyday life,
definitions can vary significantly, i.e., in regard to the body parts that execute gestures,
the considered modalities, and the relationship of these non-verbal communicative means
with language. For example, human gestures can be defined as a form of non-verbal
communication in which visible bodily actions communicate particular messages, either
in place of speech or closely intertwined with spoken words (Kendon 2004). However,
because nonhuman primates do not have language, researchers usually adopt definitions
and criteria from research into gestures of pre-verbal children (Bates et al. 1979; Leavens,
Russell, and Hopkins 2005). Thus, gestures of nonhuman primates are commonly defined
as mechanically ineffective behaviors that are directed at a particular recipient and are
tailored to the attentional state of the audience and which are characterized by the send-
er’s persistence and elaboration when the initial communicative attempts fail (Call and
Tomasello 2007; Leavens, Russell, and Hopkins 2005) (see section 5). Unlike research
into human gestures that focuses on the visual modality, researchers interested in nonhu-
man primates also consider auditory gestures, which generate sound from body parts
other than the vocal cords, as well as tactile gestures, which involve physical contact
between the two interacting partners. Furthermore, many researchers do not restrict ges-
tures to the use of hands but include movements of limbs or the head and body postures.
Some studies also consider facial expressions as facial gestures (Ferrari et al. 2003; Maes-
tripieri 1999), while others refer to facial expressions as a separate mode of visual com-
munication (Call and Tomasello 2007). Unlike facial expressions and vocalizations, ges-
tures are not identified based on specific structural properties, but are generally classified
according to their function or use (but see Roberts et al. 2012).

3. What is a psychological approach?
The communication of nonhuman animals receives considerable attention from a variety
of disciplines such as biology and psychology, but also anthropology, linguistics, or neu-
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roscience. One major reason for this interest in animal communication is the search for
the evolutionary roots of human language and the assumption that by comparing hu-
mans and other animals, it is possible to identify those behaviors that are uniquely
human and those that are shared with other species, which might represent potential
precursors to human language (Slocombe, Waller, and Liebal 2011; Wilcox 1999).

Biologists and psychologists traditionally use different � though related � perspec-
tives when studying animal behavior. While biologists focus more on the ultimate aspects
of behavior and are particularly interested in why and how a specific behavior has
evolved, psychologists are more interested in the proximate aspects, which include cogni-
tive, emotional, or physiological mechanisms underlying behavior and the development
of behavior during an individual’s lifetime (Tinbergen 1963; Waller et al. 2013).

This has important implications for research into the gestural communication of non-
human primates. Here researchers mostly use a psychological approach, which centers
on the proximate aspects and thus on the cognitive mechanisms underlying gesture use
(see section 5). Key to this approach is the question whether gestural communication in
nonhuman primates is intentional, as the intentional use is one of the major characteris-
tics of human language.

4. What is intentional communication?

In gesture research, the term “intentional communication” is used to describe purpose-
ful, goal-directed behavior, with the sender having voluntary control over the production
of a particular signal (Benga 2005). At the same time, this does not necessarily imply
that the recipient understands that this signal is an intentional act of communication
(Genty et al. 2009).

The aim of this approach to primate communication is to identify those signals that
are characterized by variability between individuals and flexibility in use as opposed to
signals that are used by all individuals of one species, often for very specific functions
and in very specific contexts (Tomasello 2008). In contrast to those phylogenetically
ritualized signals that have evolved under very specific selection pressures, intentionally
used signals are most likely acquired by some form of learning during an individual’s
lifetime. Thus, research into primate gestures is particularly motivated by an interest in
the cognitive aspects of primate communication, because the intentional use of signals
implies voluntary control and thus potential for a more flexible and sophisticated use of
these signals.

5. Which cognitive aspects are o� interest?

In the following, different features are discussed that are commonly used to identify acts
of intentional communication in nonhuman primates (for a detailed discussion, see Lie-
bal et al. 2013: Chapter 8).

5.1. Presence and attentional state o� the audience

The sender’s sensitivity to the presence of an audience is defined as audience effect, and
refers to a signal only being used when someone is present and thus able to perceive the
signal (Rogers and Kaplan 2000). Most existing studies focus on great apes’ interactions
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with a human experimenter and demonstrate that they only produce gestures in the
presence, but not absence of the human (e.g., Hostetter, Cantero, and Hopkins 2001;
Poss et al. 2006).

There is considerably more research that investigates if and how nonhuman primates
adjust their gestures to the recipient’s attentional state. While tactile and auditory ges-
tures can be perceived regardless of whether the recipient is attending or not, visual
gestures require the visual attention of the recipient. In interactions with conspecifics,
several species including monkeys, gibbons, and great apes use visual gestures only if
the recipient is visually attending (see Call and Tomasello 2007). In interactions with
humans, both great apes and monkeys adjust their gesture use to the attentional state
of a human experimenter: They gesture more and use visual gestures only if the human
is oriented towards them (e.g., Anderson et al. 2010; Hostetter, Cantero, and Hopkins
2001; Maille et al. 2012). However, in more complex situations with two human experi-
menters with differing attentional states and varying body orientations, chimpanzees did
not seem to show sensitivity to the attentional state of the human when producing point-
ing gestures (Povinelli and Eddy 1996). However, there is some evidence that the apes
use the orientation of the human’s face to conclude whether the human can perceive the
their pointing gestures, while the body orientation informs the ape whether the human
is able to give any food at all. Thus, the orientation of the face and the body provide
different information (Kaminski, Call, and Tomasello 2004).

5.2. Use o� attention-getters

Closely related to the previous section is the question whether nonhuman primates use
particular gestures to attract the attention of a non-attending individual. Studies that
focused on interactions between conspecifics found that both siamangs and orangutans
do not use auditory and tactile gestures more if the recipient is not attending indicating
that these potential attention-getting gestures are used regardless of the attentional state
of the recipient (Liebal, Pika, and Tomasello 2004, 2006). Furthermore, there is little
evidence that great apes use attention-getting gestures first to attract the recipient’s atten-
tion before producing a visual gesture (Liebal, Call, and Tomasello 2004; Tempelmann
and Liebal 2012). Thus, it is currently unclear whether nonhuman primates use specific
gestures to attract the attention of others or whether such gestures are used to trigger
others into action (Liebal and Call 2012).

In interactions with humans, great apes use more auditory gestures and vocalizations
if a human experimenter is turned away and thus not attending (Hostetter, Cantero, and
Hopkins 2001; Poss et al. 2006). However, if great apes are given the opportunity to
change their position in relation to the orientation of a human experimenter, they prefer-
ably walk in front of the human where they use visual gestures to beg for food rather
than using auditory or tactile gestures behind the human to attract her attention (Liebal
et al. 2004). Thus, rather than manipulating the attentional state of their partner, chim-
panzees move into the visual field of another individual to ensure that their communica-
tive behaviors are perceived (Liebal, Call, and Tomasello 2004).

5.3. Flexible use across di��erent contexts

Gesture researchers usually highlight the flexible use of these signals (Call and Tomasello
2007; Tomasello 2008), but flexibility can be defined in different ways. It can refer to
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the flexible usage of gestures across different contexts, or to the ability to combine com-
ponents of an existing repertoire into longer sequences to enable a more flexible use of
a relatively limited repertoire.

In regard to the flexible usage, great apes use the majority of gestures for more than
one function, and several gestures can be used to achieve the same goal (e.g., Genty et
al. 2009; Tomasello et al. 1997). As a consequence of this flexible use across different
contexts, many gestures do not have a specific meaning, but the information they convey
is defined by the context in which they are used.

In regard to the combination of gestures, sequences are described for several great ape
species in both captive and wild settings (Hobaiter and Byrne 2011; Liebal, Pika, and
Tomasello 2004; Tanner 2004). Altogether, there is little evidence that gesture combina-
tions are used for new or other functions than their single components, thus indicating
that great apes do not create sequences to communicate new meanings. Instead, they
seem to represent the sender’s communicative strategies to flexibly react to the recipient’s
behavior. For example, gesture sequences of chimpanzees emerge if the recipient does not
respond to the initial gesture (Liebal et al. 2004) and gorillas use sequences as means to
adjust the communicative interactions between two individuals (Genty et al. 2009; Tanner
2004). Interestingly, there is some evidence that gesture sequences of chimpanzees reflect
some kind of developmental process since they shift from initially long and redundant
sequences of rapid-fire gestures in youngsters to selecting more effective single iterative
gestures as adults (Hobaiter and Byrne 2011). Thus, across these studies gesture sequences
are not used as premeditated constructs to increase the flexibility or efficacy of gesture
use, but they seem to represent strategies to react appropriately to the recipient’s behavior.

5.4. Persistence and elaboration

Instances in which a recipient does not react to the first gesture are very interesting,
since they reveal how flexibly nonhuman primates can react in such situations. If the
sender persists in their communicative attempts, they can either repeat the same signal
or elaborate gesture use by changing the type or intensity of the gesture in order to
achieve the recipient’s response.

In interactions with conspecifics, there is evidence that both wild and captive chim-
panzees persist in their communicative attempts after their initial gesture failed (Hobaiter
and Byrne 2011; Liebal, Call, and Tomasello 2004), while gorillas and orangutans are
less likely to continue to gesture if there is no response of the recipient (Genty and Byrne
2010; Tempelmann and Liebal 2012). Whether these results reflect differences between
species or are caused by different methodologies across studies is currently unclear.

Most gesture sequences of great apes, however, are repetitions of the same gesture.
Even if different gesture types are combined, there is little evidence that these elaborated
sequences are more successful in obtaining an appropriate response from the recipient
than single gestures (Genty and Byrne 2010; Liebal, Call, and Tomasello 2004; Tempel-
mann and Liebal 2012). Most evidence for elaboration in gesture use comes from studies
on great apes’ interactions with humans. For example, orangutans adjust their communi-
cative behavior when begging for food from a human depending on whether the human’s
response met their goal fully, only partly, or not at all (Cartmill and Byrne 2007). Thus,
orangutans stop gesturing when they get the whole banana, they repeat the same gesture
if they receive only half instead of the whole banana indicating persistence, and they
switch to other gestures in case the human offers them a completely different food item
than they requested.
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5.5. Learning o� novel gestures

This section specifically refers to novel gestures that are created by particular individuals
and which are not part of a species’ repertoire, but which may spread across individuals
within one group. This would indicate some form of flexibility in a way that new gestures
can be added to a species repertoire. For example, an eye-covering gesture has been
documented for mandrills in only one out of many groups (Laidre 2008). In chimpan-
zees, the hand-clasp is unique to certain communities, suggesting that this gesture was
newly created and was subsequently acquired by other individuals within the group (van
Leeuwen et al. 2012). However, very little is known about how nonhuman primates
acquire their gestures and more longitudinal studies are needed to identify the mecha-
nisms underlying gesture acquisition (Schneider, Call, and Liebal 2012a, b).

6. Conclusion and outlook
Research on gestural communication in nonhuman primates usually takes a psychologi-
cal perspective and thus focuses on the cognitive mechanisms underlying gesture use in
monkeys and apes. The intentional use of gestures is of central importance in this field
of research and a variety of cognitive skills are used to identify intentional acts of com-
munication. An increasing body of research on several species of apes but also some
monkey species shows that nonhuman primates use their gestures only in the presence
of an audience, they adjust them to the attentional state of the recipient, and persist in
their communicative attempts if their initial gestures fails to elicit a response of the
recipient. However, studies examining the use of specific attention-getting gestures to
manipulate the recipient’s attentional state revealed inconsistent findings, as did studies
on the function of gesture sequences. Furthermore, some communicative strategies seem
to vary depending on whether apes are interacting with other conspecifics or a human
experimenter. It is important to emphasize, however, that the majority of knowledge on
gesture use is from studies on great apes in captive settings. Therefore, future research
needs to consider other primate species, particularly monkeys, in both captive and wild
settings. Furthermore, little is known about the developmental processes and the factors
that influence gesture acquisition during ontogeny. Finally, gesture is only one out of
several modalities nonhuman primates use to communicate with others, in addition to
facial expressions, vocalizations, and olfactory signals. Future research should specifi-
cally address these different facets of primate communication and the ways these modal-
ities interact with and influence each other.
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Abstract

The field of human facial expression contains an impressive record of psychological research
on the developmental, emotional, and social aspects of facial behavior. Although most psy-
chological research on facial behavior refers to Darwin’s (1872) ideas about emotional
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