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Pantomime, gesture in absence of speech, has no conventional meaning. Nevertheless,
individuals seem to be able to produce pantomimes and derive meaning from
pantomimes. A number of studies has addressed the use of co-speech gesture, but
little is known on pantomime. Therefore, the question of how people construct and
understand pantomimes arises in gesture research. To determine how people use
pantomimes, we asked participants to depict a set of objects using pantomimes only.
We annotated what representation techniques people produced. Furthermore, using
judgment tasks, we assessed the pantomimes’ comprehensibility. Analyses showed that
similar techniques were used to depict objects across individuals. Objects with a default
depiction method were better comprehended than objects for which there was no such
default. More specifically, tools and objects depicted using a handling technique were
better understood. The open-answer experiment showed low interpretation accuracy.
Conversely, the forced-choice experiment showed ceiling effects. These results suggest
that across individuals, similar strategies are deployed to produce pantomime, with the
handling technique as the apparent preference. This might indicate that the production
of pantomimes is based on mental representations which are intrinsically similar.
Furthermore, pantomime conveys semantically rich, but ambiguous, information, and
its interpretation is much dependent on context. This pantomime database is available
online: https://dataverse.nl/dataset.xhtml?persistentId=hdl:10411/QZHO6M. This can
be used as a baseline with which we can compare clinical groups.
Keywords: pantomime, idiosyncrasy, iconicity, individual variation, non-verbal communication, gesture

INTRODUCTION
When a train leaves from the platform, you can sometimes see people waving and gesturing at their
loved ones. For instance, someone may form a heart shape with two hands, to depict their love for
the other person. Such gestures, produced in absence of speech, are called pantomime (McNeill,
2000); throughout this paper, we will refer to these pantomimic gestures as “pantomimes.”
Pantomimes may not be used as frequently as co-speech gestures, but their use can be convenient in
situations in which speaking is not an option. Usually, it is assumed that the meaning of pantomime
is not determined by any convention (McNeill, 1992). That is, the form and meaning of pantomimes
does not meet any kind of socially constituted group standard. Instead, for the construction and
comprehension of pantomime, people have to rely on iconicity, which is the similarity between the
form and meaning of pantomime (Müller, 1998; Taub, 2001b; Perniss et al., 2010). Iconicity allows
for a wide range of options to depict information in pantomime, but little is known about how
people select from these options. Furthermore, although we know that pantomimes can convey
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information (McNeill, 2000), we know little of their
comprehensibility. In general, very little is known about
how people derive meaning from pantomime. The present study
was initiated to investigate how people produce pantomimes and
what kind of information others derive from pantomime. This
can shed light on the question which mental processes people
rely on for the production and comprehension of pantomime,
something about which little is known.
Despite the uncertainties regarding how people construct
and understand pantomime, in clinical settings, pantomime is
often used as a clinical tool to support the communication of
people with language difficulties, such as aphasia (e.g., Coelho,
1990; Raymer et al., 2006; Rodriguez et al., 2006; Daumüller and
Goldenberg, 2010; Marangolo et al., 2010; Marshall et al., 2012;
Caute et al., 2013). However, no clear baseline is available on how
healthy speakers produce pantomime or on how comprehensible
pantomime can be. This is an important gap in the extant
literature. Therefore, the present study also aimed to provide
a database to which clinical groups can be compared in future
research.

be a gradient transition between different gesture modes. Newly
constructed pantomimes would be situated on the left side of the
continuum, as for these pantomimes in principle no conventions
exist. However, when used for a longer period of time within a
certain community pantomime can take up linguistic properties
and evolve toward signs in a sign language (e.g., Meissner et al.,
1975; Coppola, 2002). In this case, pantomime will become
better-formed, in that the hand shape and movement will
increase in precision and will change in accordance with the
grammar and rules of that evolving language (Singleton et al.,
1993; Sandler et al., 2005, 2011; Brentari et al., 2012). Also, in
speaking communities, in experimental settings, pantomimes
that are used repeatedly are systematic in their order (Langus
and Nespor, 2010; Hall et al., 2013, 2014). As a result of its
frequent use in communication, the pantomimic depiction of a
“telephone” has become an emblem in various cultures. In Italy
for instance, people refer to the action of calling someone by
holding a fist with stretched thumb near the ear and the little
finger near the mouth, whereas individuals in America would
hold a closed fist in a similar position between ear and mouth, but
without the stretched thumb and little finger (Haviland, 2005).

Pantomime on the Gesture Continuum

Iconicity

McNeill, in his characterization of different kinds of hand
gestures, placed pantomime on a continuum (Kendon’s
continuum as proposed by McNeill (2000), see Figure 1)
in between gesticulation (i.e., gestures that spontaneously
accompany speech), and emblems (i.e., gestures whose meaning
is determined by conventions, such as the thumbs-up gesture).
Pantomime, also sometimes called silent gesture, differs from
gesticulation in that it is a conscious use of gesture in absence
of speech (McNeill, 2000). Sandler (2013) defined pantomimes
as reenactments of an event, in which the body represent
the actual human body. In the present study, we take into
account all gestures in absence of speech, but we focus on hand
gestures only. Goldin-Meadow and Brentari (2015) propose a
categorical divide between gesticulation and pantomime. Since
pantomimes have a discrete form and can be concatenated
into meaningful strings, pantomimes are more like signs than
like co-speech gestures. The authors even propose to label
pantomimes as “spontaneous sign.” It is worth noting, though,
that sign language is generally considered to be very different
from pantomime, in that it is a fully fledged language system with
linguistic properties comparable to spoken language, such as a
phonology, morphology and syntax (Emmorey and Casey, 2001;
Sandler and Lillo-Martin, 2001). Rather than providing strict
definitions, the gesture continuum is used by McNeill (1992,
2000) and McNeill and Duncan (1998) to illustrate that there can

Although conventions may arise after frequent use of a
pantomime, for the construction of new pantomimes, one cannot
rely on conventions, or on linguistic rules, just yet. This raises the
question of how people refer to concepts using new pantomimes,
and how it is that others can generally understand these. To
construct iconic gesture or new iconic signs, people likely
rely on iconicity, which can be characterized as the similarity
between (communicative or linguistic) form and a (real-world)
referent or experience (Müller, 1998; Taub, 2001b; Perniss et al.,
2010). This is probably also relied upon for the construction of
pantomime. As Perniss and Vigliocco (2014) point out, iconicity
maps form onto meaning, and thereby enables referring to things
that are spatially and/or temporally remote. In this way, iconic
pantomimes can also provide information for an interlocutor,
just as iconic signs can convey information, though often
ambiguous, to non-signers (Klima and Bellugi, 1979). This makes
iconicity particularly useful for communication in situations in
which no linguistic context is present.
The phone emblems discussed above are clearly iconic in
that they represent the form of the telephone and the action
of holding it. The Italian and American representations also
show subtle differences, which illustrates that iconicity provides
various options in the depiction of information in pantomime. A
similar phenomenon is present in sign languages. Not only are

FIGURE 1 | Kendon’s continua: Relationship between gestures and speech, convention, and linguistic properties, as proposed by McNeill (2000).
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movements (Gonzalez Rothi and Heilman, 1997). The model
of Gonzales Rothi and colleagues describes which processes are
involved in pretending to use an object, such as pretending to
brush your teeth. According to this model, action semantics are
selected from a semantic system or mental representation and
these are subsequently translated into motor actions.
Whereas the former model is well suited to explain specific
disorders in the use of skilled movements, such as most action
related pantomimes, it does not explain the creation of new
pantomimes, such as outlining the shape of a toothbrush. The
latter can be explained using the model by Taub (2001a). Inspired
by the iconicity of some signs in sign language, she described
how iconic items are created. Arguably, this model can also be
used to explain the construction of pantomime. Taub (2001a)
proposed that for the construction of iconicity, an image of an
item is selected from one’s mental representation, for instance an
image of a tree (Figure 2). This image is created in the modality
in which it will be represented, in this case, the visual domain.
The (mental) image is then modified or schematized so that it
can be depicted in a sign. From this schematized picture, one
then selects appropriate forms or representable parts to show
or encode (for instance, its vertical shape and branches). Taub
(2001a) argued that whereas for the construction of linguistic
items these are constrained by the semantic and phonetic
categories of the language, (panto) mimes are constrained only
by the conceptualizing power and physical skills of the person
pantomiming.
The models by Gonzalez Rothi et al. (1997) and Taub (2001a)
provide insight into how concepts can be depicted in various
representation techniques. However, particularly the model by
Taub (2001a) presumes individual differences in the construction
of these pantomimes and does not explain the systematicity
across individuals in the pantomime techniques produced for
objects as reported in the literature (Padden et al., 2013, 2015;
Masson-Carro et al., 2015, 2016). Therefore, we propose to
further specify two selection criteria: saliency and fit with
the constraints of the pantomime domain. These additional
constraints may explain how people select the features they depict
in pantomime.
As McRae et al. (2005) describe in their database of semantic
object norms, there can be many features associated with an
object; take the word “Whistle,” for example. These features can
reflect a variety of basic knowledge types, such as information
on its sound, shape and function (based on Wu and Barsalou,
2009). Following Taub’s (2001a) model, a person producing a
new pantomime will make a visual image of an object. This
visual modality excludes all non-visual features, such as sound.
Within the visual modality, other constraints attributed to the
gesture domain remain. One can easily depict highly imageable
content (Hadar and Butterworth, 1997) and particularly physical
or spatial properties (e.g., Alibali, 2005), but other properties
(for instance color, which also is a visual feature) may be more
challenging. Consequently, for depicting an object in pantomime,
people have to select a conceptual feature from their mental
representation that meets the constraints of the pantomime
domain, which are probably action (use of a toothbrush) or
perception based (the shape of a funnel).

there differences between sign languages in how they represent
certain features of a concept, they can also differ in which feature
of an object they express. In American Sign Language (ASL),
for instance, a lion is represented by its salient feature “manes,”
whereas in British Sign Language (BSL) it is represented by its
pouncing paws (Perniss et al., 2010).
The gesture literature uses various labels to describe the
manner of depiction people could use to express different types
of information in pantomime (see e.g., Caldognetto and Poggi,
1995; Müller, 1998; Tolar et al., 2008; Cocks et al., 2013; Mol
et al., 2013; Sekine and Rose, 2013; Hwang et al., 2014; Perniss
and Vigliocco, 2014; Brentari et al., 2015). We based the present
study on Müller (1998). She describes four modes of depiction:
(1) the hand imitates the performance of everyday activity, (2)
the hand molds, (3) the hand draws, and (4) the hand portrays an
entity.
Considering the wide range of options that exist for depicting
information in pantomime in an iconic fashion, one might expect
substantial individual variation in how different people produce
pantomimes. Only recently, this topic has gained more attention,
and studies revealed systematic aspects in how people produce
pantomime. Padden et al. (2013, 2015) showed that when
depicting tools in pantomime, most people prefer to pretend to
use the object, but some use their hands to represent the object.
These findings were corroborated for co-speech gestures by
Masson-Carro et al. (2016). In addition, findings by Hwang et al.
(2014) indicate that people use specific strategies for different
semantic categories; i.e., for animals, people use their hands to
represent the animal, and for fruits, people show the shape.
Furthermore, Brentari et al. (2015) found that people were more
likely to depict agentives with the use of a handling techniques
and non-agentives with an object technique when having to
describe pictures without talking. This shows consistency in how
people depict information in pantomime, which might indicate
that these pantomimes are based on mental representations that
are intrinsically similar (Barsalou, 1999).

How Do People Produce Pantomime?
The systematic aspects found in the production of pantomime
suggest that different people use similar strategies when
constructing pantomime. This raises the following question: how
they do so in the absence of any conventions and what mental
processes are involved? The underlying model of pantomime
production is still poorly understood. Various models have
been developed and tested to explain the production of cospeech gestures (see de Ruiter, 2000; Krauss et al., 2000; Kita
and Özyürek, 2003). However, the production of pantomime
is a process partly different from the production of co-speech
gestures (Goldin-Meadow et al., 2008; van Nispen et al., 2014)
and these models do not explain how iconic information is
selected and translated into the manual domain. Even though no
dedicated models of pantomime production exist, we feel that
there are two models, developed for different purposes, which
may serve as a source of inspiration.
One is the model of Gonzalez Rothi et al. (1997), which
explains motor difficulties of people with apraxia. Apraxia is
a disorder involving the performance of learned, purposeful
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FIGURE 2 | Analog-building process for American Sign Language (ASL) for the object tree as proposed by Taub (2001a).

People may not depict all features depictable in pantomime.
Rather, it seems plausible that people focus on salient, or
distinctive information. Salient features are features that are
remarkable and not shared with other objects (McRae et al.,
2005). As such, salient features are most likely to be correctly
understood by an interlocutor. However, it is important to note
that salient information in the gesture domain may be different
from salient information in other domains, such as the verbal
domain. For instance, the feature “used to blow air through”
may not be distinctive in language (since it applies to “Whistle,”
but also to “Harmonica”), but in pantomime the differences in
handshape in pretending to use the objects can be distinctive
(“pretending to hold a whistle between thumb and forefinger”
vs. “holding two hands with the palm up and arched fingers to
pretend to hold a harmonica”).
Finally, as discussed above, there may be various ways in
which a selected feature can be translated into a representation
technique. It remains unclear how individuals select techniques.
Taking into account that pretending to use an object is a depiction
of a skilled action, something one has performed before, for
which a motor program is readily available (Gonzalez Rothi et al.,
1997; Hostetter and Alibali, 2008), it may be expected that this
technique is preferred over the other techniques.

this is obviously not the case. The scheme of this interlocutor
does not have to map one on one onto a specific image or
concept; what’s more, it does not necessarily map onto the same
concept as intended by the person producing the pantomime.
Rather, the meaning of pantomimes is probably ambiguous and
context dependent. Therefore, multiple interpretations could be
possible. Two types of pantomimes might be less ambiguous:
pantomimes that represent human action and pantomimes
outlining or molding a salient shape of an object. For most
pantomimes, the person producing the pantomime and the
addressee will not share the same way of schematizing, which can
result in an ambiguous message. For human action, however, the
schematization is shared between interlocutor and pantomimer,
because this is skilled action, previously performed by both
individuals. An interlocutor can understand, for instance, a
pantomime where an individual pretends to “comb his hair,” as
the interlocutor can map this action onto own experience. For
pantomimes molding the shape of an object, interlocutors cannot
map the scheme of a pantomime onto their own experience.
That said, a shape might be recognized similarly to how the
shape of an object is recognized in, for instance, a line drawing
(e.g., Biederman, 1987). This will probably only work for objects
with a salient shape, that are recognizable based on their shape
only, such as for instance a “Pyramid,” but not for objects with
ambiguous shapes, such as a “Bed.”

How Do People Understand Pantomime?
Given that there are no conventions on the production of
pantomime, the question remains: how individuals can actually
derive meaning from the pantomimes they observe? Although
various studies have shown that gestures can be comprehensible
(Kelly and Church, 1998; Beattie and Shovelton, 1999; Mol
et al., 2013; Ping et al., 2014) and that iconic gestures activate
semantically related information (e.g., Yap et al., 2013), very
little is known about the cognitive processes involved in deriving
meaning from pantomime. Therefore, we speculate on how this
process might work and take Taub’s (2001a) model as a starting
point. If an interlocutor would see the iconic depiction of a
tree, as shown in Figure 2, this person would need to deduce
a scheme from this pantomime (a narrow, but somewhat long
vertical shape, with a potentially moving wider top, and a flat
base). This then needs to be translated into an image and linked to
a concept (this could be a “tree,” “streetlight,” “flower,” “hat stand,”
etc., ...). While for linguistic items people have access to a lexicon
providing clear links between form and meaning, for pantomime,

Frontiers in Psychology | www.frontiersin.org

Who Needs Pantomime?
As language is a very efficient communication system, most
of the time, there is no need for people to use pantomime.
There are some situations in which pantomime could be a useful
alternative: when speakers do not share a language (for instance,
when traveling abroad) or when communication using sound is
difficult or impossible (for instance, at a train station when a
train passes by or when trying to communicate through a glass
window). To what extent people actually rely on pantomime in
such situations is largely unknown.
For some clinical populations, particularly for individuals
with language difficulties, pantomime could be useful for
communicating information they cannot (or can no longer)
convey in speech. People with aphasia (Goodglass, 1993) and
children with Specific Language Impairment, SLI (Leonard,
2014) have linguistic impairments, but also children with Down
syndrome (Chapman and Hesketh, 2000) may struggle with
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the production of language. Some studies have shown that
these populations can sometimes use gesture or pantomime to
convey information they cannot convey in speech, which may
improve their comprehensibility to others (Stefanini et al., 2007;
Botting et al., 2010; Mol et al., 2013). Due to the possible
benefits of pantomime for these clinical populations, there is a
need to collect data on the ability of healthy speakers to use
pantomime. A baseline database for pantomime can be used
to identify what works well in healthy speakers and should be
encouraged in clinical populations. Furthermore, it may be used
to define the “best possible outcome” which can be used to
guide expectations in clinical populations. It can also identify
caveats which can be avoided with clinical populations. Finally,
a baseline could be used to determine pantomime impairments.
For instance, people with apraxia have difficulties performing
skilled movements, such as pretending to brush one’s teeth
(Gonzalez Rothi and Heilman, 1997). Also, people with aphasia
seem to use pantomime differently from healthy participants
(van Nispen et al., 2016). A pantomime baseline could be used
as a comparison to the behavior of clinical groups in order to
determine which aspects of pantomime production they struggle
with.

Pantomime Database
The second aim of this study was to build a pantomime database.
As alluded to above, in clinical settings, pantomime is sometimes
used as a manner of communication for people with language
difficulties, such as aphasia (e.g., Coelho, 1990; Raymer et al.,
2006; Rodriguez et al., 2006; Daumüller and Goldenberg, 2010;
Marangolo et al., 2010; Marshall et al., 2012; Caute et al., 2013).
No reliable information is currently available on how healthy
individuals produce and understand pantomime. Therefore, the
present study also aimed to provide a database to which clinical
groups can be compared.

PANTOMIME ELICITATION
Participants
Twenty native speakers of Dutch participated in the experiment
(5 male), aged 32–65 (M = 53). They were all right handed, as
assessed using the Edinburgh Handedness Inventory (Oldfield,
1971). Participants gave their consent to be videotaped during the
experiment.

Stimuli
Stimuli were all 60 pictures of the Boston Naming Test, BNT
(Kaplan et al., 1983). The pictures in this test depict various
objects, animals and plants (from now on referred to as objects)
which increase in naming difficulty, from high frequency words,
such as “House,” to low frequency words, such as “Compass.”
This test was selected for its clinical relevance, as it was also used
with people with aphasia for a different study (van Nispen et al.,
2016).

Current Study
Aim
We aimed to investigate how (healthy) people produce and
comprehend pantomimes. This topic has received little attention,
with the notable exception of the aforementioned study by
Padden et al. (2015). The present study determined which
representation techniques people used to depict objects from the
Boston Naming Test, BNT (Kaplan et al., 1983), a standardized
test used to assess naming impairments in people with aphasia.
Furthermore, we looked into whether there were systematic
aspects to how these techniques were applied. Using two
judgment tasks, open question and forced-choice, we determined
the comprehensibility of these pantomimes. Our study is based
on three hypotheses. Firstly, considering the communicative use
of pantomime we expected to find systematic aspects in how
people depict objects in pantomime. Based on the regularities
observed by Padden et al. (2015) we expect to find that across
individuals similar techniques are used for certain (categories of)
items. Secondly, considering the constraints of the pantomime
domain, we hypothesized that pantomime is best used to depict
objects with a salient function, particularly tools, and that
these items would be better understood than items without
a salient function. Finally, because of the iconic information
present, but the lack of conventions regarding its meaning, we
expected pantomimes to convey information that is semantically
rich, but ambiguous and therefore highly context dependent.
Interpretation of a pantomime is not based on conventions,
but depends on the interpretation of the interlocutor and the
context is which it is produced. Based on Gonzalez Rothi et al.
(1997) and Hostetter and Alibali (2008), we also hypothesized
that pantomimes depicting objects using a handling technique
might be easier to understand, since these can be mapped onto
a motor program shared with the interlocutor, which increases
the likelihood of the correct interpretation of the pantomime.

Frontiers in Psychology | www.frontiersin.org

Procedure
Participants saw a picture and were asked to silently convey
what was on that picture by using only their hands, i.e., by
pantomiming. This had to be done in such a way that the
experimenter, who could not see this picture because of a
cardboard screen, could select the correct picture from three
answer options. Before starting the task, three practice items
were used to familiarize the participants with the task. After
participants had completed their pantomime for a practice item,
the experimenter showed the three answer options. She always
indicated she had understood the pantomime by pointing to the
correct answer. Before starting the experiment itself, participants
were reminded that they should pantomime until they thought
the information was clear enough to the experimenter and that
said experimenter was not allowed to give feedback on the
comprehensibility of the pantomime. During the experiment,
answer options were not shown to the participants, nor did the
experimenter give any feedback on the comprehensibility of a
pantomime.
Due to minor mistakes in the test procedure, such as skipping
a page unseen, there were two missing items (item 27 and 37 by
participant 10). Analyses were performed for the remaining 1198
items (20 participants∗ 60 items = 1200 − 2 missing items = 1198
items).
As this experiment was part of a larger research project also
including stroke patients with aphasia, half of the participants
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technique could be used maximally 60 times (once for every
item) by every individual and that multiple techniques could
be used to depict a single item. We performed three types of
analyses. First, as half of our participants wore a sling during
the experiment, we performed an independent samples t-test to
check whether people restricted in the use of their right hand
differed from people able to use both hands. Secondly, we set a
threshold: if 80% or more (≥16/20) of the participants used the
same technique for a specific object we labeled this as a default
technique. Thirdly, based on Padden and colleagues (Hwang
et al., 2014; Padden et al., 2015), we determined differences in
the representation techniques used to depict animals (n = 8),
tools (n = 16) and other (n = 36). Tools were categorized as
a handheld device that aids in accomplishing a task. Groups
of items were compared using a MANOVA with Bonferroni’s
post-hoc testing.

were restricted in the use of their right hand. These randomly
selected participants had to wear a sling throughout the
experiment. This was done to make sure that the healthy speakers
were comparable to the aphasic speakers in the database, of
whom many had a right-sided hemiparesis (van Nispen et al.,
2016).
The pantomimes produced were analyzed in two ways.
Study 1 describes the representation techniques people used
and Study 2 reports on how comprehensible these pantomimes
were.

STUDY 1. ASSESSMENT OF
REPRESENTATION TECHNIQUES
Materials and Methods
Coding
For each object, the pantomimes produced were annotated
into different representation techniques using the ELAN gesture
coding software package (Wittenburg et al., 2006). Basing
our coding on Müller (1998), we identified six representation
techniques (also used in Mol et al., 2013; van Nispen et al.,
2014, 2016). Within Müller’s category of gestures imitating daily
activity, we distinguished between: (1) a handling technique,
which is a transitive action, in which one pretends to use an
object (e.g., pretending to hold a whistle), and (2) enacting,
which is an intransitive action, or non-object-directed action
(e.g., pretending to be dancing or swimming). We combined
Müller’s mold and draw modes of representation and labeled
this as (3) shape (e.g., outlining or molding the shape of a
whistle). We labeled the “portraying” techniques as (4) object,
in which the hand represents the object (e.g., use fingers
to represent a whistle). In addition to Müller’s modes of
representation, we also distinguished (5) deictic (e.g., pointing
at one’s mouth) and (6) other, which were all pantomimes
that did not fit into previous categories, see Table 1. Coding
was done by the first author. Second coding was done for
10% of the items by two different coders, both experts in
gesture coding, who each coded part of this 10%. For every
item we determined whether or not a technique was used.
For instance, someone could pretend to brush their teeth and
pretend to put toothpaste on their toothbrush, these are both
handling techniques, therefore only one technique is noted for
this item. This method does not allow for calculating kappa,
as there were some instances for which one coder identified
more techniques than the other. We report agreement instead,
which was 76% for the identified techniques. It is important to
note that for the codes of interest, agreement was particularly
high; Out of the 564 handling techniques identified by the
first coder in this sample, the two coders agreed on 93%. For
the object technique agreement was 78% (N = 415) and for
shape 86% (N = 712). Only for the techniques that were used
infrequently agreement was lower: enact (59%) deictic (67%) and
other (45%).

Results
See Table 3 for an overview of the techniques used per item.
Participants on average used 1.77 (SD = 0.38) techniques per
item. They used a shape technique for most items (M = 0.59, SD
= 0.17), handling for about half of the items (M = 0.47, SD =
0.06), object (M = 0.35, SD = 0.11), and enact (M = 0.13, SD =
0.10) were used to a lesser degree.

Restricted Hand Use
There were no significant differences between people able to use
only one hand and people able to use both hands for the use
of any of the representation techniques: [handling t (18) = 0.38,
p = 0.707, object t (18) = − 0.95, p = 0.357, enact t (18) = −0.61,
p = 0.551, shape t (18) = −0.79, p = 0.438, deictic t (18) = −0.79,
p = 0.443, and other t (18) = −0.57, p = 0.576]. Therefore, for
the following analyses, the data of both participant groups were
collapsed.

Defaults
For 52 out of 60 objects (87%), a default technique was used,
i.e., 80% or more of the participants used a certain technique in
their depiction of that object, see Figure 3 for some examples.
This confirmed that there are systematic aspects to the way
people refer to objects in pantomime. Note that objects could
have one, two, or even three default techniques. Handling was
the default technique for 19 objects, enact for 2 objects, object
for 10 objects and shape for 24 objects (Table 2). For 4 objects,
people used either a handling or an object technique. Both
techniques reflected the same information: use of an object
(e.g., for “Saw”: pretending to hold a saw and move it back
and forth or showing a flat hand perpendicular to the table
and move it back and forth). For 46 out of 60 objects, people
used a single technique as default. For 5 objects, two techniques
met the threshold of 80% or more. These defaults were always
combinations of shape plus another technique. For “Cactus,”
three techniques were default: shape (molding/outlining the
shape of the cactus), handling (pretending to touch a thorn
of the cactus) and enact (pretending to be hurt, by shaking
the hand). In addition to the above named default techniques,
individuals sometimes added other representation techniques in

Analyses
For the analyses, we determined for each item whether or
not one of the six techniques was used. This means that a
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TABLE 1 | Coding scheme for representation techniques used (van Nispen et al., 2014, 2016).
Representation technique

Definition

Example

Handling

Pretending to use an object

Pretending to write with a pencil

Enact

One pretends to be in a different situation, without using an object

Pretending to be cold by rubbing one’s hands to opposite shoulders

Object

Using one’s hands to represent (part of) an object

Holding a hand in front of one’s face for representing a mask

Shape

Outlining or molding the shape of an object

Drawing the outline of a house with one’s index finger

Deictic

Pointing (index finger) at object, location or trajectory

Pointing at one’s chair

Other

All gestures that do not fit into previously named categories

Showing three fingers for representing the number “three”

FIGURE 3 | Participants using a default pantomime technique for the objects “Whistle,” “Compass,” and “Igloo.”

STUDY 2: ASSESSMENT OF
PANTOMIME’S COMPREHENSIBILITY

their depiction of an object. Those techniques, though, were not
used by 80% or more of the participants and are thus not reported
here.

Materials and Methods
Judges
To assess the comprehensibility of the pantomimes, we included
273 Judges in our study. These were all students of either
Communication and Information Sciences at Tilburg University,
or Speech Language Pathology at Hogeschool Rotterdam (age M
= 21, SD = 4). There were 152 judges performing open question
judgements and 121 for the forced-choice experiment. They were
all naïve to the purpose of this study.

Object Classifications
We found differences between objects, tools and other in the
degree to which they were depicted with a handling technique,
F (2, 56) = 14.73, p < 0.001, object techniques, F (2, 56) = 6.74,
p < 0.002, and shape, F (2, 56) = 10.11, p < 0.001 (Figure 4).
No difference was found for enact, F (2, 56) = 2.38, p = 0.102.
Bonferroni’s post-hoc testing revealed that tools were depicted
significantly more often by a handling technique than animals
(Mdiff 14.69, p < 0.001) and other (Mdiff 7.01, p = 0.002). Other
were depicted more often by a handling technique than animals
(Mdiff 7.68, p = 0.010. Animals were depicted more often by an
object technique than tools (Mdiff 8.88, p < 0.002) and other
(Mdiff 7.24, p < 0.006). Shape was used more often for animals
(Mdiff 8.63, p < 0.001) and other (Mdiff 6.40, p < 0.001) than for
tools.
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The materials consisted of videos of each participant described in
the pantomime elicitation. These videos were cut into clips per
item. A clip started when the participant had turned the page to
that item and ended when the participant moved his hand to the
page to go on to the next item. This resulted in 1198 clips (60
objects∗ 20 participants − 2 missing items).
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TABLE 2 | Objects per default technique used by percentage of participants (The number between brackets indicates the order of the items in the Boston Naming Test. A
higher number is indicative of lower imageability and word frequency).
Handling

%

Object

%

Shape

%

Enact

%

Accordion [47]

100

Helicopter [11]

100

Globe [27]

100

Igloo [33]

90

Broom [12]

100

Bed [1]

90

Trellis [57]

100

Cactus [36]

80

Dart [25]

100

Compass [50]

90

Pyramid [43]

100

Harp [38]

100

Muzzle [44]

90

Acorn [32]

95

Pallet [58]

100

Pelican [41]

90

Camel [17]

95

Pencil [3]

100

Snail [22]

90

Funnel [46]

95

Racquet [21]

100

Volcano [23]

85

Igloo [33]

95

Comb [7]

95

Mask [18]

80

Mushroom [14]

95

Knocker [40]

95

Octopus [13]

80

Rhinoceros [31]

95

Harmonica [30]

95

Sphinx [55]

80

Cactus [36]

90

Scroll [53]

95

Unicorn [45]

90

Stethoscope [42]

95

Wreath [28]

90

Toothbrush [10]

95

Abacus [60]

85

Wheelchair [16]

95

Asparagus [49]

85

Whistle [5]

95

Bench [20]

85

Abacus [60]

90

Noose [48]

85

Canoe [26]

90

House [4]

85

Latch [51]

90

Protractor [59]

85

Cactus [36]

85

Snail [22]

85

Tripod [52]

85

Either/Or*
Noose [48]

50

45

Yoke [56]

85

Saw [9]

65

40

Hanger [15]

80

Scissors [6]

35

70

Pelican [41]

80

Tongs [54]

55

65

Tree [2]

80

*Either/or were all objects that were depicted by >80% of participants by either a handling (between 35 and 80%) or an object technique (between 35 and 80%).

is this person depicting?” For the open questions the following
was added: “Note, it is always an object, animal or plant.”
The forced-choice experiment, answer options were one correct
answer and three distracters, all randomly selected from the other
pictures in the BNT. These distracters were always the same for a
certain object, but their order on the screen was varied between
judges and participants producing the pantomimes.

Analyses
Due to technical problems, there were two missing items
(participant 1 item 3 and particpant 10 item 1) in the open
question experiment and 2 missing items (2∗ participant 1 item
2) in the closed answer experiment. Analyses were performed on
the remaining items.
Comprehensibility of the gestures was operationalized in
three scores: (a) Correct score forced-choice: an average Correct
score for the forced-choice questions, (b) Correct score open:
an average Correct score for the open questions, based on the
correct responses described in the Dutch manual of the BNT (van
Loon-Vervoorn et al., 1996) and (c) Semantic score open.
Responses from the different questions were transformed into
these scores as follows: For the correct score forced-choice, the
score was based on whether the three judges had identified an
item correctly. Therefore, for each individual, an item could be
0, 33, 67, or 100% correct (no judge, one judge, two judges, or

FIGURE 4 | Representation techniques used by number of individuals for
tools, animals and other. Error bars show SD ’p < 0.070, *p < 0.050, **p <
0.010, ***p < 0.001.

Comprehensibility Assessment
In both experiments, each clip (depicting all pantomimes
that were produced by a participant for a certain item) was
seen by three judges. This resulted in 7,194 judgments (=2
experiments∗ 1198 clips∗ 3 judgments). For each clip, judges had
to answer the following question; “Watch the video above. What
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detail in the discussion. For the following analyses we collapsed
the data.

all three judges identified the item correctly). For the analyses
per individual we calculated an average correct score over the
60 items they depicted. For the other analyses, over items, we
calculated the correct score per item, an average over the 20
participants. The transformation of the Open-ended questions
was performed similarly, only now, the correct identification of
a pantomime was based on the correct responses described in the
Dutch manual of the BNT (van Loon-Vervoorn et al., 1996). The
semantic score is a four point scale in which semantic similarities
are taken into account. Scores were given following the guidelines
of van Loon-Vervoorn et al. (1996). For instance “Pen” is not
the correct answer for the object “Pencil,” but it is semantically
closely related and would be scored with a 2 (on a scale from
0 to 3). This score was added since we expected gestures to be
unspecific, but carrying ambiguous meaning that may convey
semantically relevant information. See Appendix Table A1 for a
detailed description of this scoring scale.
Similarly to Study 1, we performed three types of analyses.
Firstly, using an independent samples t-test, we checked whether
the comprehensibility of pantomimes created by people restricted
in using their right hand as compared to people using both
hands was relatively equal. Secondly, using an ANCOVA,
we compared the comprehensibility of objects with a default
technique to objects for which there is no such default. Since
our perception study is an indirect measure of comprehensibility,
the comprehensibility of a pantomime can be influenced by the
judges’ ability to identify and name the object. To control for
this, we added “nameability” as a covariate for the analyses with
the Correct score open and Semantic score open. Nameability is
based on the Dutch norms of the BNT, and represents the degree
to which healthy speakers are able to verbally name a picture
of this object (van Loon-Vervoorn, 1985). Subsequently, we
performed an ANCOVA with Bonferroni’s post-hoc testing with
nameability as a covariate when comparing the comprehensibility
between the different default techniques. Finally, we looked into
whether different classifications of the objects could explain the
comprehensibility of the pantomimes. Using an ANCOVA with
nameability as a covariate and Bonferroni’s post-hoc testing, we
compared tools (n = 16), animals (n = 8), and other (n = 36).

Default
Figure 5 shows that objects with no default had a lower Correct
score in the open experiment than objects depicted with a default
technique, F (1, 57) = 4.74, p = 0.034. For the Semantic score
open, we found a trend, F (1, 57) = 3.43, p = 0.069. We found no
differences for the Correct score in the forced-choice experiment,
which is probably due to a ceiling effect.
The type of technique used as default influenced the
comprehensibility as given in the Semantic score for the open
experiment, F (2, 41) = 6.84, p = 0.003 and Correct score in
the forced-choice experiment, F (2, 41) = 5.64, p = 0.007. For
the correct score in the open experiment the difference was
close to significance, F (2, 41) = 3.20, p = 0.051. Bonferroni’s
post-hoc testing revealed that objects for which handling was
the default technique were better comprehended than objects
for which a shape technique was used as default in all three
scores, see Figure 6. Since enact was used as a default for only
two objects, this technique was not taken into account in these
analyses.

Object Classification
We found differences between the three categories for the
Correct score open, F (2, 57) = 3.95, p = 0.025, the Semantic
Score Open, F (2, 57) = 5.20, p = 0.008, and a trend for
the Correct score forced-choice, F (2, 57) = 2.67, p = 0.078
(Figure 7). Tools were better understood than both animals and
other in both of the Open answer scores, but post-hoc testing
revealed no significant differences for the forced-choice Correct
score.

DISCUSSION
This study set out to investigate how people produce and
comprehend pantomimes and whether there were systematic
aspects in the manner in which objects were depicted. To
this end, we determined which representation techniques
participants used to depict a series of objects and we assessed
the comprehensibility of these pantomimes. There were three
major findings. Firstly, we found these systematic aspects, in
that the same technique was used across individuals to depict
a certain item, which suggests that pantomime is not fully
idiosyncratic. Secondly, we found that tools were most often
depicted by a handling technique, and animals most often by an
object technique. Furthermore, tools were better comprehended
than animals or other objects. This relates to our other finding
that objects depicted by a handling technique were better
understood than objects depicted by one of the other techniques.
Finally, the meaning of pantomime is semantically rich, but
ambiguous, and highly dependent on context. This was shown
in our judgment task, in which we found ceiling effects for the
forced-choice experiment, but relatively low scores for the open
question experiment. These findings give rise to some points of
discussion.

Results
Table 3 shows the average comprehensibility scores per item and
the proportion of participants who used a certain technique for
this item.

Restricted Hand Use
Pantomimes produced by people able to use both hands (M
= 0.97, SD = 0.02) were slightly better comprehended than
pantomimes produced by people able to use only their left hand
(M = 0.93, SD = 0.03) for the Correct score forced-choice: t (18) =
−4.13, p < 0.01, for the Correct score open (2 hands: M = 0.29,
SD = 0.06 and 1 hand: M = 0.21, SD = 0.06): t (18) = −3.15, p
< 0.01, and for the Semantic score open (2 hands: M = 1.10, SD
= 0.13 and 1 hand: M = 0.81, SD = 0.18): t (18) = −4.07, p <
0.001. These differences were only minor and were not of interest
to the scope of the present study. This issue is discussed in more
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TABLE 3 | Representation techniques used by proportion of participants and comprehenisbily scores (averaged over participants) per item.
Nr

Item

Technique used (by proportion of participants)

Comprehensibility scores (average over participants)

Handling

Object

Enact

Shape

Correct forced-choice

Correct open

Semantic open
2.20

1

Bed

0.05

0.90

0.35

0.20

0.95

0.68

2

Tree

0.05

0.30

0.05

0.80

0.83

0.20

0.75

3

Pencil

0.40

0.25

0.05

0.85

0.88

0.03

1.44

4

House

0.50

0.15

0.20

0.70

0.87

0.37

1.13

5

Whistle

0.00

1.00

0.05

0.15

0.97

0.68

2.12

6

Scissors

0.30

0.10

0.00

0.95

1.00

0.92

2.80

7

Comb

0.65

0.05

0.00

0.80

1.00

0.58

2.43

8

Flower

0.95

0.20

0.05

0.25

0.85

0.17

0.98

9

Saw

0.20

0.80

0.00

0.60

1.00

0.67

2.07

10

Toothbrush

0.65

0.15

0.05

0.70

1.00

0.87

2.78

11

Helicopter

0.00

0.00

0.40

0.85

0.98

0.28

0.98

12

Broom

0.00

0.85

0.15

0.65

0.98

0.23

0.80

13

Octopus

0.85

0.20

0.10

0.55

0.92

0.07

0.38

14

Mushroom

0.25

0.15

0.00

1.00

0.90

0.13

0.40

15

Hanger

0.30

0.10

0.35

0.90

0.93

0.20

0.57

16

Wheelchair

0.95

0.00

0.00

0.25

0.90

0.50

1.50

17

Camel

0.20

0.10

0.00

0.95

0.90

0.17

0.50

18

Mask

0.00

0.35

0.90

0.95

1.00

0.48

1.48

19

Pretzel

0.70

0.10

0.10

0.65

0.90

0.12

0.60

20

Bench

0.55

0.10

0.05

0.75

0.93

0.17

0.83

21

Racquet

0.85

0.05

0.80

0.90

1.00

0.58

2.00

22

Snail

0.05

0.75

0.15

0.30

0.97

0.13

0.50

23

Volcano

1.00

0.00

0.05

0.55

0.97

0.08

0.47

24

Seahorse

0.15

0.45

0.35

0.65

0.85

0.07

0.33

25

Dart

0.95

0.10

0.00

0.45

1.00

0.40

1.57

26

Canoe

0.00

0.10

0.20

1.00

1.00

0.05

0.83

27

Globe

0.05

0.90

0.15

0.50

1.00

0.03

0.22

28

Wreath

1.00

0.00

0.15

0.20

0.77

0.02

0.05

29

Beaver

0.50

0.45

0.35

0.85

0.98

0.07

0.37

30

Harmonica

0.70

0.15

0.15

0.85

0.98

0.75

2.33

31

Rhinoceros

0.90

0.35

0.00

0.55

0.93

0.22

0.93

32

Acorn

0.50

0.30

0.00

0.85

0.95

0.00

0.00

33

Igloo

0.95

0.25

0.40

0.30

0.97

0.40

1.27

34

Stilths

0.00

0.80

0.15

0.60

1.00

0.03

0.18

35

Dominoes

0.15

0.45

0.15

0.85

0.98

0.07

0.25

36

Cactus

0.10

0.55

0.00

1.00

0.92

0.20

0.68

37

Escalator

0.00

0.80

0.20

0.35

1.00

0.12

1.07

38

Harp

0.00

0.35

0.15

0.95

1.00

0.55

1.68

39

Hammock

0.05

0.90

0.05

0.85

0.97

0.32

1.20

40

Knocker

0.10

0.60

0.15

0.75

0.97

0.03

0.88

41

Pelican

0.15

0.60

0.30

0.65

0.93

0.22

1.42

42

Stethoscope

0.00

0.55

0.05

0.95

0.93

0.20

0.72

43

Pyramid

0.00

0.90

0.10

0.80

0.98

0.30

0.92

44

Muzzle

0.05

0.75

0.10

0.90

0.98

0.07

0.32

45

Unicorn

1.00

0.00

0.05

0.20

0.95

0.20

0.70

46

Funnel

0.95

0.05

0.10

0.05

0.97

0.25

0.93

47

Accordion

0.35

0.70

0.00

0.05

1.00

0.33

1.20

48

Noose

0.95

0.10

0.05

0.10

0.95

0.50

2.00

49

Asparagus

0.65

0.40

0.00

0.05

0.85

0.00

0.00
(Continued)
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TABLE 3 | Continued
Nr

Item

Technique used (by proportion of participants)

Comprehensibility scores (average over participants)

Handling

Object

Enact

Shape

Correct forced-choice

Correct open

Semantic open

50

Compass

0.95

0.15

0.00

0.05

1.00

0.43

1.32

51

Latch

1.00

0.10

0.05

0.10

0.95

0.03

0.35

52

Tripod

1.00

0.00

0.00

0.25

0.87

0.25

0.93

53

Scroll

1.00

0.00

0.05

0.40

0.97

0.05

0.30

54

Tongs

0.95

0.15

0.30

0.45

0.93

0.00

0.25

55

Sphinx

0.70

0.15

0.00

0.95

0.80

0.03

0.20

56

Yoke

0.25

0.90

0.00

0.30

0.73

0.00

0.00

57

Trellis

0.40

0.65

0.20

0.40

0.98

0.00

0.13

58

Palette

1.00

0.05

0.00

0.45

1.00

0.07

0.67

59

Protractor

0.40

0.40

0.00

0.85

0.93

0.00

0.12

60

Abacus

0.90

0.00

0.00

0.85

0.97

0.12

0.42

FIGURE 5 | Comprehensibility scores for objects with a default technique and no default technique. Error bars show SD. ’p = 0.070, *p < 0.050.

FIGURE 6 | Comprehensibility scores for objects per default technique; Handling, Object, and Shape (used by 80% or more of the participants). Enact was not used
frequently enough to perform further analyses on. Error bars show SD. *p < 0.050, **p < 0.010, ***p < 0.001.
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FIGURE 7 | Comprehensibility scores for animals, tools and other. Error bars show SD. ’p = 0.070, *p < 0.050.

Pantomime, Not Idiosyncratic?

this could provide further indications regarding how conventions
in pantomime arise.
Goldin-Meadow et al. (1996) propose that gesture takes
on linguistic properties when it has to carry the “burden” of
communication. As Perniss and Vigliocco (2014) discuss, both
the need to map linguistic form to experience and the need
for an efficient, discriminable signal are central to successful
communication. The observed systematic aspects in pantomime
in our study may be a first step in this process. In our experiment,
as well as in a speaking community, there is no need and
not enough “pantomime interaction” for pantomime to become
more emblematic or to take on linguistic properties and develop
into a more conventionalized gesture system (Hall et al., 2013,
2014; Goldin-Meadow and Brentari, 2015), such as home sign or
sign language (Sandler et al., 2005; Brentari et al., 2012).

Study 1 showed that there were default ways in which individuals
depict objects in pantomime: in many cases, most individuals
used the same technique to depict a certain object. Furthermore,
Study 2 showed that these defaults were better understood than
objects that did not have a default way of depiction. These
findings seem to illustrate that the production of pantomime,
at least for the items in our dataset, is not fully idiosyncratic.
Rather there seem to be certain systematic aspects to how people
translate mental representations into pantomimes, which seem to
support comprehension.
Although we do not know exactly what processes lead to
selection of specific pantomimes, we can speculate as to why
these systematic aspects occur. The observation that objects
with a default technique were better comprehended than objects
without a default technique suggests that a systematic nature,
i.e., everybody does it in the same way, aids comprehensibility.
Pantomimes are probably better understood when individuals
themselves would make that pantomime similarly. Following
the reversed model of Taub (2001a), as we proposed in the
introduction, for the comprehension of a pantomime one needs
to deduce a scheme from a pantomime. When schemes are
shared between interlocutor and pantomimer, this can lead to
identification of the same concept. To further explore to what
degree pantomimes are conventionalized, it would be interesting
to look into whether there are cultural differences in how people
depict objects. The study results of Padden et al. (2015) suggest
a high consistency even across speakers from different cultures.
On the other hand, within this consistency in techniques, there
can also be cultural specific information. For instance, Osugi
et al. (1999) described that to depict “Fish” deaf and hearing
adults used (among other techniques) a handling technique that
reflected the specific way in which this fish was caught, e.g., by
spear or by hook. Also, it would be interesting to investigate at
what age children start to depict objects in a “grown up” way
(Overton and Jackson, 1973; Boyatzis and Watson, 1993; Tolar
et al., 2008; Weidinger et al., 2014; Masson-Carro et al., 2015), as
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Pantomime Techniques Used to Depict
Distinctive Shapes or Actions
In Study 1, we found that the handling technique was used
most frequently, and that this technique was used more often
for tools than for non-tools. For animals, the object technique
was preferred. This result is consistent with previous studies
(Padden et al., 2013, 2015; Hwang et al., 2014; Masson-Carro
et al., 2016). Study 2 showed that objects depicted by a handling
technique, and particularly tools, were better understood than
objects depicted by other techniques. This finding supports the
notion that pantomime is best suited to depict information that
is action-based (such as pretending to brush your teeth).
In the introduction of this paper, we discussed that
pantomime is probably best suited to depict salient features of
objects that are easily translated into the pantomime domain.
Unfortunately, little is known on semantics in the gesture
domain, and for future research, there is a need for more
knowledge on “gesture semantics” (also see Lascarides and Stone,
2009). This could be used to analyze what type of techniques
people use in depicting information, but also to find out what
type of information is depicted.
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are probably less ambiguous than shape gestures. As Brentari
et al. (2015) point out this particular use of iconicity appears to
be grounded in our shared physical experience with the world.
For the production of a handling technique one can rely on the
underlying cognitive mechanism of perceptuo-motor experience
with the objects (Wilson, 2002). Furthermore, for both the
production and the comprehension, one can rely on the direct
link between the motor action of, for instance, combing one’s
hair, and the pantomime programs (Hostetter and Alibali, 2008),
which is likely to be similar across individuals. Whereas for other
pantomimes schematization may differ between individuals,
for handling techniques the pantomime would be similar and
therefore people were also reasonably good at identifying the
exact meaning of these pantomimes. Another explanation could
be that the items which were depicted with a handling technique,
were often items with which one interacts frequently, such as
toothbrush or comb. This is in contrast with items that were not
depicted by a handling techniques, such as a rhino or sphinx, with
which one does not interact frequently. It is important to note
though, that most participants have probably never played an
accordion, or tennis, or have been in a wheelchair. Nevertheless,
they depict these using handling techniques. Finally, handling
gestures naturally give additional information about, for instance,
position in relation to the body (a toothbrush is positioned near
the mouth and an accordion near one’s stomach). This is much
less so the case for object and shape gestures for which the
position is often, though not always, arbitrary.
Since little is known about how individuals understand
pantomimes, we had to come up with a measure to determine
comprehensibility of the pantomime using naïve judges. The
task used had some advantages as well as disadvantages. First, a
difficulty in the construction of the forced-choice task was the
selection of distracters. For language there is a range of measures
that, depending on the type of task and research question, can
be controlled for in experiments: such as word frequency, word
length, age of acquisition, phonologic and semantic properties
etc., etc. In absence of such measures for pantomime, we chose to
use random distracters from the Boston Naming Task, for which
at least linguistic factors are well controlled. For some items, this
may have led to the use of distracters that were easy to discard
as the ceiling effects found in our study indicate that this task
was relatively easy to perform. Note though, that it was the aim
of these forced-choice questions to investigate whether there was
useful information in a pantomime, and not to identify whether
a pantomime could be identified correctly without context, as for
the latter we used the open-ended questions. Despite the ceiling
effects seen on the forced-choice task, it was sensitive enough to
show differences in the comprehensibility of tools as compared to
non-tools, and objects that were depicted by a handling technique
as compared to objects depicted by a shape technique. Possibly,
the forced-choice option will prove to be particularly suited for
testing the comprehensibility of pantomimes used by clinical
groups, for whom we might not expect ceiling effects. The open
question experiment was more sensitive. We should point out
though, that this is an indirect scoring system. Possibly, if a
judge was unfamiliar with an object (“Yoke” or “Stethoscope,”
for instance), this would affect the comprehensibility score of the
pantomime for that object. We controlled for this by including

We wish to point out that our design, using pictures, may have
influenced the “accessibility” of certain features and/or mental
representations. Firstly, viewing a picture of an object you could
manipulate may have primed the actions associated with using
the tool (Ellis and Tucker, 2000; Bub et al., 2003; Glover et al.,
2004). Furthermore, pictures obviously visualize the shape of the
depicted object, which may partly explain why shape gestures
were relatively often relied upon as a representation technique.
In terms of the model by Gonzalez Rothi et al. (1997), individuals
could “copy” the picture into a shape gesture. Finally, the pictures
used may have influenced the conceptualization of the observed
object. For instance, a picture of an “Igloo” with the entrance
toward the viewer, may elicit other representations (entering the
“Igloo”) when compared to a picture with an entrance facing the
side. However, our data show that our participants frequently
express information through gesture that is not depicted in the
target picture (as for instance showing “pain” for “Cactus,” and
“being cold” for “Igloo”). Therefore, it would be interesting for
future research to repeat this experiment with spoken and/or
written presentation of the targets.

Pantomime Is Ambiguous
Study 2 showed that judges were adequate in terms of deriving
meaning from pantomimes, as shown by the ceiling effects
found in the forced-choice experiment. The meaning conveyed
in pantomime, however, seemed ambiguous and unspecific, as
people had relatively low Correct scores in the open question
experiment. This is in line with results reported by Klima
and Bellugi (1979) for the comprehensibility of iconic signs
for non-signers. Our findings lend support for our hypothesis
that pantomime conveys semantically rich, but imprecise,
information, and that its interpretation is highly dependent on
context. It is important to note that our experiment probably
provides an underestimation of how informative pantomimes
can be. Participants who produced the pantomimes knew that the
experimenter had to choose between four pictures. In this way the
communicative context was comparable between participants.
However, participants may have pantomimed less information
than when the experimenter would have had no context to
choose from. Consequently, in other communicative settings
pantomime has the potential to convey even more information
than is reflected in our study.
We discussed that, in order to understand pantomimes,
individuals need to map the schema they deduce from a
pantomime onto their own mental concepts (based on Taub,
2001a). Schematizations probably differ between individuals,
resulting in various incorrect answers in our study, such
as mismatches (“Couch” instead of “Bed”), but also close
alternatives (“Pen” instead of “Pencil”) or category labels (such
as “Plant” instead of “Tree”). This illustrates that pantomime,
despite being unspecific, did convey semantically rich and useful
information. We tried to capture this in the semantic score
for the open question experiment. However, as this score is a
linguistically based measure, it may not have reflected all the
information that was semantically relevant for pantomimes. This
again shows a need for more knowledge on gesture semantics.
Handling gestures were better understood than shape gestures.
There are various explanations for this. Firstly, handling gestures
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representation of objects, the observed systematic aspects seemed
to be a result of intrinsically similar mental representations
and similar strategies to translate these, using iconicity, into
pantomime. The meaning of pantomimes is semantically rich,
albeit ambiguous and therefore highly context dependent.
Interpretation of a pantomime is not based on conventions, but
depends on the interpretation of the interlocutor and the context
is which it is produced. Individuals probably rely on their own
schematization of a concept, and overlap in schemes between
pantomimer and interlocutor may lead to mutual understanding.
This seemed most easily achieved for handling techniques, often
used for depicting tools, which were better understood than
the other techniques. This is probably because of the motor
program used to perform these actions, which is shared between
pantomimer and interlocutor. Our study has resulted in a
pantomime database which is available online: https://dataverse.
nl/dataset.xhtml?persistentId=hdl:10411/QZHO6M. It provides
pantomime norms for 60 well-documented objects from the
Boston Naming Task that could be used for comparison with
clinical groups.

nameability as a covariate in our analyses. Furthermore, we have
minimized individual impact by using three judges per clip in
each experiment.
Finally, we found a minor influence of ability to use
both hands on the comprehensibility of pantomimes, in that
pantomimes performed by people able to use both hands were
slightly better understood than pantomimes performed by people
able to use only their left, and non-dominant, hand only. Further
research should look into the differences between one- and
two handed gestures, taking into account hand preference, to
establish whether these factors have an impact on pantomime and
gesture production and comprehensibility.

Pantomime Baseline and Database
The pantomimes described in this study constitute a pantomime
database, which can be accessed online: https://dataverse.
nl/dataset.xhtml?persistentId=hdl:10411/QZHO6M. It provides
norms for what techniques people use to depict a set of 60
objects and how comprehensible these pantomimes are. As
such, it provides a tool which allows clinicians to compare
the pantomime behavior in clinical groups to that of healthy
speakers. For clinical practice, it is important to know more about
pantomime, as the information conveyed by pantomime can
benefit the communication of people with language impairments.
Based on our findings, we can already draw some general
implications for clinical practice. Firstly, between people able to
use both hands vs. people restricted to use only their left hand,
we found no difference in the type of representation techniques
used and only a minor difference in the comprehensibility of the
pantomimes they produced. This indicates that people able to
use only one hand, as is often the case in people with aphasia
(Brust et al., 1976), do not necessarily have to be excluded
from pantomime therapy. Furthermore, we saw that handling
techniques were used frequently, particularly for depicting tools,
and that these were best understood. In pantomime therapy, it
may be beneficial to start with these “easy” items. The general
effectiveness of such therapies should be determined in future
research. Finally, we found that the information conveyed in
pantomime is ambiguous. For clinical applications, this means
that interlocutors need to take an active role in communication
by checking and disambiguating the information conveyed in
a pantomime, by asking questions, for instance. For a more
detailed discussion of clinical implications for pantomime use by
people with aphasia, see van Nispen et al. (2016).
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CONCLUSION

SUPPLEMENTARY MATERIAL

Similar techniques were used across individuals to depict
objects in pantomime. This showed that pantomime is not
fully idiosyncratic. As pantomime is based on people’s mental

The Supplementary Material for this article can be found
online at: http://journal.frontiersin.org/article/10.3389/fpsyg.
2017.01095/full#supplementary-material

REFERENCES

Barsalou, L. W. (1999). Perceptual symbol systems. Behav. Brain Sci. 22, 577–660.
doi: 10.1017/s0140525x99002149
Beattie, G., and Shovelton, H. (1999). Mapping the range of information contained
in the iconic hand gestures that accompany spontaneous speech. J. Lang. Soc.
Psychol. 18, 438–462. doi: 10.1177/0261927X99018004005

Alibali, M. W. (2005). Gesture in spatial cognition: expressing, communicating,
and thinking about spatial information. Spat. Cogn. Comput. 5, 307–331.
doi: 10.1207/s15427633scc0504_2

Frontiers in Psychology | www.frontiersin.org

14

July 2017 | Volume 8 | Article 1095

van Nispen et al.

Production and Comprehension of Pantomimes

Hadar, U. R. I., and Butterworth, B. (1997). Iconic gestures, imagery, and word
retrieval in speech. Semiotica 115, 147–172. doi: 10.1515/semi.1997.115.1-2.147
Hall, M. L., Ferreira, V. S., and Mayberry, R. I. (2014). Investigating constituent
order change with elicited pantomime: a functional account of SVO emergence.
Cogn. Sci. 38, 943–972. doi: 10.1111/cogs.12105
Hall, M. L., Mayberry, R. I., and Ferreira, V. S. (2013). Cognitive constraints on
constituent order: evidence from elicited pantomime. Cognition 129, 1–17.
doi: 10.1016/j.cognition.2013.05.004
Haviland, J. B. (2005). Gesture as Cultural And Linguistic Practice. Linguistic
Anthropology. Oxford: EOLSS Publishers.
Hostetter, A., and Alibali, M. (2008). Visible embodiment: gestures as simulated
action. Psychon. Bull. Rev. 15, 495–514. doi: 10.3758/PBR.15.3.495
Hwang, S.-O., Seegers, S., Lepic, R., Hodgdon, E., Nozomi, T., and Ilkbasaran, D.
(2014). “Organizing a Lexicon with Patterned Iconicity,” in Proceedings of the
6th Conference of the International Society for Gesture Studies (San Diego).
Kaplan, E., Goodglass, H., and Weintraub, S. (1983). The Boston Naming Test.
Philadelphia, PA: Lea & Febiger.
Kelly, S. D., and Church, R. B. (1998). A comparison between children’s and adults’
ability to detect conceptual information conveyed through representational
gestures. Child Dev. 69, 85–93. doi: 10.1111/j.1467-8624.1998.tb06135.x
Kita, S., and Özyürek, A. (2003). What does cross-linguistic variation in
semantic coordination of speech and gesture reveal?: evidence for an interface
representation of spatial thinking and speaking. J. Mem. Lang. 48, 16–32.
doi: 10.1016/S0749-596X(02)00505-3
Klima, E., and Bellugi, U. (1979). The Signs Of Language. Cambridge, MA: Harvard
University Press.
Krauss, R. M., Chen, Y., and Gottesman, R. F. (2000). “Lexical gestures and lexical
access: A process model,” in Language and Gesture, ed D. McNeill (Cambridge:
Cambridge University Press), 261–283.
Langus, A., and Nespor, M. (2010). Cognitive systems struggling for word order.
Cogn. Psychol. 60, 291–318. doi: 10.1016/j.cogpsych.2010.01.004
Lascarides, A., and Stone, M. (2009). A formal semantic analysis of gesture. J.
Semant. 26, 393–449. doi: 10.1093/jos/ffp004
Leonard, L. B. (2014). Children with Specific Language Impairment. Cambridge;
London: MIT press.
Marangolo, P., Bonifazi, S., Tomaiuolo, F., Craighero, L., Coccia, M., Altoè, G.,
et al. (2010). Improving language without words: first evidence from aphasia.
Neuropsychologia 48, 3824–3833. doi: 10.1016/j.neuropsychologia.2010.
09.025
Marshall, J., Best, W., Cocks, N., Cruice, M., Pring, T., Bulcock, G., et al. (2012).
Gesture and naming therapy for people with severe aphasia: a group study. J.
Speech Lang. Hear. Res. 55, 726–738. doi: 10.1044/1092-4388(2011/11-0219)
Masson-Carro, I., Goudbeek, M., and Krahmer, E. (2015). Coming of Age in
Gesture: A Comparative Study of Gesturing and Pantomiming in Older Children
and Adults. Paper presented at the Gespin, Nantes.
Masson-Carro, I., Goudbeek, M., and Krahmer, E. (2016). Can you handle this?
The impact of object affordances on how co-speech gestures are produced.
Lang. Cogn. Neurosci. 31, 430–440. doi: 10.1080/23273798.2015.1108448
McNeill, D. (1992). Hand and Mind: What Gestures Reveal about Thought.
Chicago, IL; London: University of Chicago Press.
McNeill, D. (2000). Language and Gesture. Cambridge: Cambridge University
Press.
McNeill, D., and Duncan, S. D. (1998). Growth Points in Thinking-for-Speaking.
Cambridge: Cambridge University Press.
McRae, K., Cree, G., Seidenberg, M., and McNorgan, C. (2005). Semantic feature
production norms for a large set of living and nonliving things. Behav. Res.
Methods 37, 547–559. doi: 10.3758/BF03192726
Meissner, M., Philpott, S. B., and Philpott, D. (1975). The sign language
of sawmill workers in British Columbia. Sign Lang. Stud. 9, 291–308.
doi: 10.1353/sls.1975.0010
Mol, L., Krahmer, E., and van de Sandt-Koenderman, W. M. E. (2013). Gesturing
by speakers with aphasia: how does it compare? J. Speech Lang. Hear. Res. 56,
1224–1236. doi: 10.1044/1092-4388(2012/11-0159)
Müller, C. (1998). “Iconicity and Gesture,” in Oralité et Gestualité: Communication
Multimodale, eds S. Santi, I. Guatiella, C. Cave, and G. Konopczyncki
(Montreal, QC; Paris: L’Harmattan), 321–328.
Oldfield, R. C. (1971). The assessment and analysis of handedness: the Edinburgh
inventory. Neuropsychologia 9, 97–113. doi: 10.1016/0028-3932(71)90067-4

Biederman, I. (1987). Recognition-by-components: a theory of human image
understanding. Psychol. Rev. 94:115. doi: 10.1037/0033-295X.94.2.115
Botting, N., Riches, N., Gaynor, M., and Morgan, G. (2010). Gesture production
and comprehension in children with specific language impairment. Br. J. Dev.
Psychol. 28, 51–69. doi: 10.1348/026151009X482642
Boyatzis, C. J., and Watson, M. W. (1993). Preschool children’s symbolic
representation of objects through gestures. Child Dev. 64, 729–735.
doi: 10.2307/1131214
Brentari, D., Coppola, M., Mazzoni, L., and Goldin-Meadow, S. (2012).
When does a system become phonological? Handshape production in
gesturers, signers, and homesigners. Nat. Lang. Linguistic Theory 30, 1–31.
doi: 10.1007/s11049-011-9145-1
Brentari, D., Renzo, A. D., Keane, J., and Volterra, V. (2015). Cognitive, cultural,
and linguistic sources of a handshape distinction expressing agentivity. Top.
Cogn. Sci. 7, 95–123. doi: 10.1111/tops.12123
Brust, J., Shafer, S., Richter, R., and Bruun, B. (1976). Aphasia in acute stroke. Stroke
7, 167–174. doi: 10.1161/01.STR.7.2.167
Bub, D. N., Masson, M. E. J., and Bukach, C. M. (2003). Gesturing and naming the
use of functional knowledge in object identification. Psychol. Sci. 14, 467–472.
doi: 10.1111/1467-9280.02455
Caldognetto, E. M., and Poggi, I. (1995). Creative iconic gestures: some evidence
from Aphasics. Icon. Lang. 110, 257–276.
Caute, A., Pring, T., Cocks, N., Cruice, M., Best, W., and Marshall, J. (2013).
Enhancing communication through gesture and naming therapy. J. Speech
Lang. Hear. Res. 56, 337–351. doi: 10.1044/1092-4388(2012/11-0232)
Chapman, R. S., and Hesketh, L. J. (2000). Behavioral phenotype of individuals
with Down syndrome. Ment. Retard. Dev. Disabil. Res. Rev. 6, 84–95.
doi: 10.1002/1098-2779(2000)6:2<84::AID-MRDD2>3.0.CO;2-P
Cocks, N., Dipper, L., Pritchard, M., and Morgan, G. (2013). The impact of
impaired semantic knowledge on spontaneous iconic gesture production.
Aphasiology 27, 1050–1069. doi: 10.1080/02687038.2013.770816
Coelho, C. A. (1990). Acquisition and generalization of simple manual
sign grammars by aphasic subjects. J. Commun. Disord. 23, 383–400.
doi: 10.1016/0021-9924(90)90026-U
Coppola, M. (2002). The Emergence of Grammatical Categories in Home Sign:
Evidence from Family-Based Gesture Systems in Nicaragua. Rochester, NY:
University of Rochester.
Daumüller, M., and Goldenberg, G. (2010). Therapy to improve gestural
expression in aphasia: a controlled clinical trial. Clin. Rehabil. 24, 55–65.
doi: 10.1177/0269215509343327
de Ruiter, J. P. (2000). “The production of gesture and speech,” in Language &
Gesture, ed D. McNeill (Cambridge: Cambridge University Press), 284–311.
Ellis, R., and Tucker, M. (2000). Micro-affordance: the potentiation of
components of action by seen objects. Br. J. Psychol. 91, 451–471.
doi: 10.1348/000712600161934
Emmorey, K., and Casey, S. (2001). Gesture, thought and spatial language. Gesture
1, 35–50. doi: 10.1075/gest.1.1.04emm
Glover, S., Rosenbaum, D. A., Graham, J., and Dixon, P. (2004).
Grasping the meaning of words. Exp. Brain Res. 154, 103–108.
doi: 10.1007/s00221-003-1659-2
Goldin-Meadow, S., and Brentari, D. (2015). Gesture, sign and language: the
coming of age of sign language and gesture studies. Behav. Brain Sci.
doi: 10.1017/S0140525X15001247. [Epub ahead of print].
Goldin-Meadow, S., McNeill, D., and Singleton, J. (1996). Silence is liberating:
removing the handcuffs on grammatical expression in the manual modality.
Psychol. Rev. 103, 34–55. doi: 10.1037/0033-295X.103.1.34
Goldin-Meadow, S., So, W. C., Özyürek, A., and Mylander, C. (2008). The
natural order of events: how speakers of different languages represent
events non-verbally. Proc. Natl. Acad. Sci. U.S.A. 105, 9163–9168.
doi: 10.1073/pnas.0710060105
Gonzalez Rothi, L. J., and Heilman, K. M. (1997). “Introduction to limb apraxia,”
in Apraxia: The Neuropsychology of Action, eds J. Leslie, R. Gonzalez and M. H.
Kenneth (London; New York; NY: Psychology Press), 1–6.
Gonzalez Rothi, L. J., Ochipa, C., and Heilman, K. M. (1997). “A cognitive
neuropsychological model of limb praxia and apraxia,” in Apraxia: The
Neuropsychology of Action, eds J. Leslie, R. Gonzalez and M. H. Kenneth
(London; New York, NY: Psychology Press Publishers), 29–50.
Goodglass, H. (1993). Understanding Aphasia. San Diego, CA: Academic Press.

Frontiers in Psychology | www.frontiersin.org

15

July 2017 | Volume 8 | Article 1095

van Nispen et al.

Production and Comprehension of Pantomimes

Taub, S. F. (2001a). The Analogue-Building Model of Linguistic Iconicity Language
from the body. Iconicity and metaphor in American Sign Language. Cambridge:
Cambridge University Press.
Taub, S. F. (2001b). Language from the Body: Iconicity and Metaphor in American
Sign Language. Cambridge: Cambridge University Press.
Tolar, T. D., Lederberg, A. R., Gokhale, S., and Tomasello, M. (2008). The
Development of the ability to recognize the meaning of iconic signs. J. Deaf
Stud. Deaf Educ. 13, 225–240. doi: 10.1093/deafed/enm045
van Loon-Vervoorn, W. A. (1985). Voorstelbaarheidswaarden van Nederlande
Woorden. Zeist: Swets & Zeitlinger.
van Loon-Vervoorn, W. A., Stumpel, H. J., and de Vries, L. A. (1996). De
Boston Benoemingstest, een test voor Woordvinding bij Afasie; Normering voor
Nederland. Universiteit Utrecht, vakgroep Psychonomie.
van Nispen, K., van de Sandt-Koenderman, W. M. E., Mol, L., and Krahmer, E.
(2014). Should pantomime and gesticulation be assessed separately for their
comprehensibility in aphasia? A case study. Int. J. Lang. Commun. Dis. 49,
265–271. doi: 10.1111/1460-6984.12064
van Nispen, K., van de Sandt-Koenderman, W. M. E., Mol, L., and
Krahmer, E. (2016). Pantomime production by people with aphasia:
what are influencing factors? J. Speech Lang. Hear. Res. 59, 745–758
doi: 10.1044/2015_JSLHR-L-15-0166
Weidinger, N., Lindner, K., Ziegler, W., Hogrefe, K., and Goldenberg, G. (2014).
“Getting a Grasp on Children’s Representational Capacities in Pantomime of
Object use,” in Paper presented at the 13th International Congress for the Study
of Child Language, (Amsterdam).
Wilson, M. (2002). Six views of embodied cognition. Psychon. Bull. Rev. 9, 625–636.
doi: 10.3758/BF03196322
Wittenburg, P., Brugman, H., Russel, A., Klassmann, A., and Sloetjes, H. (2006).
“ELAN: a professional framework for multimodality research,” in Proceedings
of the 5th International Conference on Language Resources and Evaluation.
Wu, L.-L., and Barsalou, L. W. (2009). Perceptual simulation in conceptual
combination: evidence from property generation. Acta Psychol. 132, 173–189.
doi: 10.1016/j.actpsy.2009.02.002
Yap, M. J., Balota, D. A., and Tan, S. E. (2013). Additive and interactive effects in
semantic priming: isolating lexical and decision processes in the lexical decision
task. J. Exp. Psychol. Learn. Mem. Cogn. 39, 140–158. doi: 10.1037/a0028520

Osugi, Y., Supalla, T., and Webb, R. (1999). The use of word elicitation to identify
distinctive gestural systems on Amami island. Sign Lang. Linguist. 2, 87–112.
doi: 10.1075/sll.2.1.12osu
Overton, W. F., and Jackson, J. P. (1973). The Representation of Imagined
objects in action sequences: a developmental study. Child Dev. 44, 309–314.
doi: 10.2307/1128052
Padden, C., Hwang, S.-O., Lepic, R., and Seegers, S. (2015). Tools for Language:
patterned iconicity in sign language nouns and verbs. Top. Cogn. Sci. 7, 81–94.
doi: 10.1111/tops.12121
Padden, C. A., Meir, I., Hwang, S.-O., Lepic, R., Seegers, S., and Sampson, T.
(2013). Patterned iconicity in sign language lexicons. Gesture 13, 287–308.
doi: 10.1075/gest.13.3.03pad
Perniss, P., Thompson, R., and Vigliocco, G. (2010). Iconicity as a general property
of language: evidence from spoken and signed languages. Front. Psychol. 1:227.
doi: 10.3389/fpsyg.2010.00227
Perniss, P., and Vigliocco, G. (2014). The bridge of iconicity: from a world of
experience to the experience of language. Philos. Trans. R. Soc. B Biol. Sci. 369,
20130300. doi: 10.1098/rstb.2013.0300
Ping, R. M., Goldin-Meadow, S., and Beilock, S. L. (2014). Understanding gesture:
is the listener’s motor system involved? J. Exp. Psychol. Gen. 143, 195–204.
doi: 10.1037/a0032246
Raymer, A. M., Singletary, F., Rodriguez, A., Ciampiti, M., Heilman, K. M.,
and Gonzalez Rothi, L. J. (2006). Effects of gesture + verbal treatment for
noun and verb retrieval in aphasia. J. Int. Neuropsychol. Soc. 12, 867–882.
doi: 10.1017/s1355617706061042
Rodriguez, A. D., Raymer, A. M., and Gonzalez Rothi, L. J. (2006). Effects
of gesture+verbal and semantic-phonologic treatments for verb retrieval in
aphasia. Aphasiology 20, 286–297. doi: 10.1080/02687030500474898
Sandler, W. (2013). Vive la différence: sign language and spoken language in
language evolution. Lang. Cogn. 5, 189–203. doi: 10.1515/langcog-2013-0013
Sandler, W., Aronoff, M., Meir, I., and Padden, C. (2011). The gradual emergence of
phonological form in a new language. Nat. Lang. Linguist. Theory 29, 503–543.
doi: 10.1007/s11049-011-9128-2
Sandler, W., and Lillo-Martin, D. (2001). “Natural Sign Languages,” in Blackwell
Handbook of Linguistics, eds M. Aronoff and J. Rees-Miller (Oxford: Blackwell),
533–562.
Sandler, W., Meir, I., Padden, C., and Aronoff, M. (2005). The emergence of
grammar: systematic structure in a new language. Proc. Natl. Acad. Sci. U.S.A.
102, 2661–2665. doi: 10.1073/pnas.0405448102
Sekine, K., and Rose, M. (2013). The relationship of aphasia type and gesture
production in people with aphasia. Am. J. Speech Lang. Pathol. 22, 662–672.
doi: 10.1044/1058-0360(2013/12-0030)
Singleton, J. L., Morford, J. P., and Goldin-Meadow, S. (1993). Once is not enough:
standards of well-formedness in manual communication created over three
different timespans. Language 69, 683–715. doi: 10.2307/416883
Stefanini, S., Caselli, M. C., and Volterra, V. (2007). Spoken and gestural
production in a naming task by young children with Down syndrome. Brain
Lang. 101, 208–221. doi: 10.1016/j.bandl.2007.01.005

Frontiers in Psychology | www.frontiersin.org

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.
Copyright © 2017 van Nispen, van de Sandt-Koenderman and Krahmer. This
is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) or licensor are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

16

July 2017 | Volume 8 | Article 1095

