Project: N° 012984
Project acronym: SEDSU
Project title: Stages in the Evolution and Development of Sign Use
Instrument: Specific Targeted Research Project (Strep)
Nest-2003-Path-3: “What it means to be human?”

Deliverable N° 22
Results from ontogenetic approach (WP5)
Due date of deliverable: Month 29 (August 2007)
Actual submission: August 31, 2007
Start date of the project: April 1, 2005

Duration: 36 months

Organisation name of lead contractor for this deliverable:
Lund
Project co-funded by the European commission with the Sixth Framework Programme
(2002-2006)
Dissemination level
PU
Public
PP
Restricted to other programme participants (including the commission services)
RE
Restricted to a group specified by the consortium (including the commission services)
CO
Confidential, only for members of the consortium (including the commission service)

1

X

Workpackage 5: Imitation and Mimesis
Relations between mimesis and language in ontogeny:
Studies in children’s bodily communication
Mats Andrén and Jordan Zlatev
1. INTRODUCTION .....................................................................................................................3
2. A CODING SCHEME FOR CHILDREN’S BODILY COMMUNICATION ................7
2.1 DEI – DEICTIC COMPONENTS ...............................................................................................8
2.2 ICO – ICONIC COMPONENTS .................................................................................................9
2.3 EMB – EMBLEMATIC COMPONENTS ..................................................................................10
2.4 OBJ – OBJECT MANIPULATION ...........................................................................................11
3. CROSS-CULTURAL COMPARISON OF GESTURE RATES .....................................12
3.1 PROCEDURE ..........................................................................................................................12
3.2 DEI .......................................................................................................................................13
3.3 ICO .......................................................................................................................................14
3.4 EMB .....................................................................................................................................16
3.5 MAIN SEMIOTIC CATEGORIES COMPARED ..........................................................................19
3.6 DISCUSSION ..........................................................................................................................20
4. DEVELOPMENTAL PATTERNS: EVIDENCE FOR THREE PHASES (STAGES)
AND TWO TRANSITIONS ......................................................................................................22
4.1 RELATIONS BETWEEN GESTURE AND LANGUAGE DEVELOPMENT....................................22
4.2 SUMMARY ............................................................................................................................26
5. POINTING TO PEOPLE VS. POINTING TO THINGS: AN ELICITATION-BASED
STUDY ..........................................................................................................................................28
5.1 PROCEDURE ..........................................................................................................................29
5.2 HYPOTHESES ........................................................................................................................30
5.3 RESULTS ...............................................................................................................................30
5.4 DISCUSSION ..........................................................................................................................33
6. SUMMARY AND CONCLUSIONS ....................................................................................35
ACKNOWLEDGEMENTS .......................................................................................................37
REFERENCES ............................................................................................................................38

2

1. Introduction
In his theory of human cognitive evolution, Donald (1991) proposed that a form of cognition
crucially based on mimesis, and a corresponding culture based on mimetic skills such as tool
use, imitation, ritual dance and gestural communication mediated between the “episodic”
cognition of the common ape-human ancestor and the evolution of language as a dominant
mode of human communication. Mimetic representations are according to Donald “conscious,
self-initiated, representational acts that are intentional but not linguistic” (ibid: 168). This
rather broad definition includes a number of different skills such as imitation, the reenactment of actions in imagination (and hence planning and rehearsal), and the use of iconic
and deictic gestures for intentional communication. Others have suggested a similar “mimetic
stage” in ontogeny, but have proposed quite different interpretations of its scope (Nelson
1996; Zlatev 2002, 2003), making it clear that the concept of mimesis requires a more precise
definition. Building on Donald’s work, but taking into account some more recent evidence in
social neuroscience (see Barresi and Moore in press) and evidence on the mimetic capacities
of non-human primates (Zlatev, Persson and Gärdenfors 2005a), Zlatev (2005, 2007, in press)
has proposed the concept of bodily mimesis, which can be defined as follows:
Def: A particular bodily act of cognition or communication is an act of bodily mimesis
if and only if:
a) It involves a cross-modal mapping between exteroception (i.e. perception of the
environment, normally dominated by vision) and proprioception (perception of one’s
own body, normally through kinesthetic sense);
b) It is under conscious control and corresponds to – either iconically or indexically – to
some action, object or event, while at the same time being differentiated from it by
the subject;
c) The subject intends the act to stand for some action, object or event for an addressee
(and for the addressee to recognize this intention);
d) Without the act being conventional-normative, and
e) Without the act dividing (semi)compositionally into meaningful sub-acts that
systematically relate to each other and other similar acts.
This definition clarifies the relationship between bodily mimesis and a number of related
phenomena, on the basis of an evolutionary and developmental model referred to as the
Mimesis Hierarchy (MH). The MH model defines each successive stage through the
attainment of a new semiotic capacity: (b), (c) and the positive versions of (d) and (e), i.e.
with conventionality-normativity (+d) and compositionality (+e). At the same time, it is not a
classical stage model in the spirit of Piaget, where each consecutive stage brings with it total
reorganization, but a “layered model” (Stern 1985) where earlier capacities continue to coexist with newer ones, which may subsume but not abolish them. The model distinguishes
between 5 stages, determined on the basis of the definition of bodily mimesis given above:
1. Proto-mimesis: only (a), e.g. neonatal mirroring, contagion, mutual gaze (cf.
“primary intersubjectivity”, Trevarthen 1979)
2. Dyadic mimesis: only (a) and (b), e.g. action imitation, shared attention, mirror selfrecognition
3. Triadic mimesis: only (a), (b) and (c): e.g. declarative pointing, iconic gestures, full
joint attention (cf. “pantomime”, Arbib 2005)
4. Post-mimesis1: (a), (b), (c) and (+d), (cf. “protolanguage” Wray 2000; “protosign”
Arbib 2005)
5. Post-mimesis2: (a), (b), (c), (+d) and (+e): e.g. spoken/signed language (cf. “symbolic
reference”, Deacon 1997)
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The first stage, proto-mimesis is made possible by a cross-modal mapping between one’s felt
bodily actions and the observed actions of others. This serves as a basis for bodily mimesis
and intersubjectivity – but only a basis, since it is neither under (full) conscious control, nor
representational. It can nevertheless account for certain forms of social cognition such as
emotional and behavioral contagion and neonatal mirroring. It is in many ways similar of the
notion of “primary intersubjectivity” and “interaffectivity” in the developmental literature
(Trevarthen 1979; Stern 1985).
For stage 2, dyadic mimesis, a mimetic act needs to be volitional and representational, as in
Donald’s original characterization of mimesis, given earlier. As condition (b) of the definition
states, the notion of representation is understood in line with Piaget’s (1945) criterion of
differentiation between “signifier” and “signified” from the subject’s point of view (cf.
Sonesson 2007), adding the requirement that the signifier is a bodily act. Piaget’s example of
an infant opening and closing her mouth to model the opening and closing of a matchbox
would be an example of an iconic correspondence. Children’s acts of pointing for themselves
in order to help guide their attention (Bates, Camaioni and Volterra 1975) would qualify as
indexical mimetic acts.
Stage 3 is brought about by adding condition (c), which introduces the necessary triadic
element in order to make bodily mimesis communicative: the representation or sign is
intended to be recognized as such by an addressee, along with the communicative intention
itself. This introduces a Gricean element of intentional communication (Grice 1957),
involving intentional attitudes but not propositional ones (cf. Hutto in press). An example of
an iconic sign that fulfills all three conditions is the miming of eating by pretending to move a
spoon to one’s mouth (made behind a glass door) in order to communicate to a colleague a
desire to go for lunch. An indexical mimetic sign would be, for example, a paradigmatic form
of declarative pointing (Brinck 2003).
Condition (+d) distinguishes triadic mimesis from post-mimesis, in which the communicative
representations are conventional (i.e. commonly known) and normative (i.e. their application
is governed by criteria of correctness, of which the users are at least to some degree aware).
This qualifies them as being symbolic, though not in the sense of Deacon (1997) who insists
above all on the property (+e), the presence of systematic semantic and grammatical relations
between the symbols as a definitional criterion for “symbolic reference”. While it is possible
that conventionality and systematicity always come in tandem (in both evolution and
ontogeny) we should not make this an inherent characteristic of the definition of symbolicity.
It is feasible that the “one-word stage” in childhood, and the linguistic skills of language
taught apes such as Kanzi (Savage-Rumbough and Lewin 1994) qualify as a “protolanguage”,
as suggested by Bickerton (1990, 2003), i.e. as an inventory of symbols, but with very little
knowledge of their interrelations. The more “holophrastic” version of this hypothesis –
according to which the first expressions are/were more like formulaic sentences such as How
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are you? than words (Zlatev 1997; Wray 2000) – has been referred to as “protosign” (Arbib
2003; 2005). The two possibilities are not exclusive and it seems that some early expressions
are more “wordlike” while others are more formulaic, and it is well-known in the
developmental language literature that some children vary in their preference for the two
strategies (Nelson 1985).
It is the pervasive grammatical and semantic systematicity of all human languages – that has
traditionally attracted most of the attention of philosophers and linguists – that brings about
the final level: Post-mimesis2. However, as the model implies, this level would be impossible
if it did not, at least in part, rest on the earlier levels.1 Nelson and Shaw’s (2002) poignant
definition of language as a “socially shared symbolic system” implies this as well: language
can indeed be called a “system”, but if it were not for socially shared symbolism, it would not
be language.
The research presented in this report applies the MH model outlined above to the analysis of
children’s acts of “bodily communication” over a 10-month period that is usually marked by
important developmental transitions: from 18 to 24 months, aiming to understand better the
synchronic and diachronic relations between bodily communication and language. In order to
investigate the role of cultural differences on these relations, we adopt both a developmental
and a cross-cultural approach, using data from the Thai/Swedish video corpus (Zlatev,
Andrén & Osathanonda, 2006, SEDSU Deliverbale 5), consisting of 2 (languages-cultures) x
3 (children) x 10 (recordings) = 60 15-minute long video-linked transcriptions of naturalistic
caretaker-child interactions, from the time the children were 18 months until they were 27.
The choice of this age interval is not accidental. A good deal is known about the emergence
of children’s communicative gestures prior to it (Bates 1979; several of the articles in Kita,
2003 and Iverson & Goldin-Meadow, 1998; Liszkowski, Carpenter, Henning, Striano, &
Tomasello, 2004; Blake et al. 2005 etc). On the other hand, there are several studies
documenting the close interrelationship between gestures and language after 36 months (cf.
McNeil 2005). However, less is known about the period that bridges the two (Kita private
communication; McNeill, 2005: 183), which is surprising, since this is the period in which
language (or at least protolanguage) as a “socially shared symbolic system” emerges. In terms
of our model, this is the period that typically contains the transition from triadic mimesis to
post-mimesis. Since we assume that language presupposes bodily mimesis, in both evolution
and ontogeny, the period 18-27 months seems a natural one to focus our attention to if we
wish to understand the emergence of conventionality and systematicity.
At the same time, we know that children do not (miraculously) acquire the communicative
norms of their culture within such at early age, and indeed it was not clear from the corpus
study whether the Thai children pointed less than the Swedish ones, due to different cultural
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One case in which language acquisition relies (much) less on bodily mimesis is autism. Predictably,
however, even the language of high-functioning persons with autism displays semantic and pragmatic
abnormalities (Menyuk and Quill 1985; Zlatev forthcoming).
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practices and values. Therefore, we have conducted an elicitation-based study of 2 groups of
older children for each language/culture: pre-school children (appr. 4 years old) and 2nd grade
children (appr. 8 years old), in order to investigate possible differences in Swedish and Thai
children’s declarative pointing due to normative (i.e. post-mimetic) factors.
In Section 2, we define what we mean by “bodily communication” and explain the coding
scheme which we have used in order to analyze the children’s gestures in approximately one
third of the corpus: 5 minutes from each of the 60 recordings, a total of 300 minutes,
including nearly 1,600 gestures. Section 3 presents descriptive analysis of the data, focusing
on the cross-cultural perspective and Section 4 explores the data with respect to
developmental patterns, and relates these to the Mimesis Hierarchy (MH) model. In Section 5
we describe the comparative elicitation-based study, which gives support for normative
influence on pointing, especially in the older group of children. Finally, in Section 6 we
summarize, indicating where the data supports the model, and where is shows that it may
need to be revised, and mention direction for future research.
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2. A coding scheme for children’s bodily communication
We consider that it is essential to extend the notion of “gestures” as it is most often used in
the literature into a broader notion of bodily communication, meaning an act in which the
subject intends to communicate his or her intention to the addressee by means of bodily
motion. Thus, this notion corresponds most closely to the notion of triadic mimesis in the MH
model, but (as we will see) includes aspects of post-mimesis as well.
Perhaps most importantly, we do not place the restriction on the communicative acts under
study that they may not include manipulation of physical objects, as for example routinely
used by Susan Goldin-Meadow in her (still excellent) studies on children’s gestures. Gestures
in this narrowly defined sense will be called gesturenarrow in this text. This means that there is a
range of other communicative acts, over and above gesturenarrow, which need to be analyzed
and the coding scheme here described, was designed to capture these. This includes both
deictic acts involving object manipulation as well as (basically) iconic acts such as symbolic
play. One important motivation to extend the scope of acts under scrutiny is the fact that
many of the communicative acts often seem to be linked to language in similar ways as
gesturenarrow, both temporally and semantically (Andrén, forthcoming).
Each of the three Thai and three Swedish children’s acts of bodily communication in the
Thai/Swedish video corpus (Zlatev, Andrén & Osathanonda, 2006) (for 5 minutes per data
point due to time constraints) were coded with one or more of the semiotic categories and
subcategories described in this section. It is essential to note that the categories are not
exclusive: a pointing gesture may also have iconic elements (for example using the index
finger to trace the shape of the target being pointed at (cf. Goodwin, 2003), an emblematic
(“symbolic”) gesture may have iconic and indexical components, and so on.
The coding scheme was designed so that the criteria for the absence or presence of one of the
semiotic components do not in principle depend on presence or absence of other semiotic
categories. At the same time, it was also designed to capture higher level types of acts, or
combination categories. That is, specific configurations of several codes correspond to higher
level types, such as “index finger pointing gesture where the index finger traces the shape of
the target”, “symbolic play with objects” and so on. This allows for an analysis both of
individual semiotic components, as well as an analysis on the combination categories.
However, a number of relevant bodily communicative acts were excluded from the coding
scheme. First, we do not currently include gazes and facial expressions in the coding scheme.
Gaze is clearly very important in communication, in many ways (Griffin, 2004), but so far
outside the scope of our investigations. Second, there is a range of gestures normally included
in studies of adults that are excluded here since they rarely occur in children of these ages.
Examples of these are “beats” (and other “pragmatic” gestures), “abstract deictics” and
“metaphoric gestures” (cf. Goldin-Meadow, 1998: 30).
The coding system has three overarching categories: Deictic, Iconic and Emblematic semiotic
components, which roughly correspond to the classic threefold division of semiotic relations,
usually attributed C. S. Peirce. However, as mentioned above and as pointed out by e.g.
Sonesson (2007), these relations are not exclusive for a given sign. Thus, a gesture may
simultaneously carry components from several of these dimensions, and in some cases even
several variants of one of the dimensions. Below follows a description of each of the three
main types of semiotic components, and their subtypes.
Each of the coding tags has been tested for inter-rater agreement between two independent
coders (MA and JZ) for 10% (roughly 190 gestures) of the corpus. The measure used was
Cohen’s Kappa, and this was calculated separately for each semiotic component, on basis of
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presence or non presence of this specific semiotic component for each gesture. The results of
these calculations are presented together with each code tag.

2.1 DEI – Deictic components
Act with a deictic component have in common that they indicate or individuate an external
target, present in the surroundings. The target may be a physical object, person, location,
direction, sound or a whole event (a combination of the above). Abstract deictics (pointing at
virtual targets) are not common for children of these ages.
2.1.1 DEI:ifpoint – index finger pointing
This category refers to prototypical index finger pointing. The index-finger should either be
touching the target or be stretched in the direction of the target, and the other fingers should
be folded back. Cohen’s kappa for this category was very good (0.94).
2.1.2 DEI:point – other forms of pointing
This category, together with the previous one, captures all instances of deictic acts that direct
someone’s attention to a target (rather than the opposite) (cf. Clark, 2003; Clark, 2005).
Again, the hand (or another body part, such as a leg or the head) should either touch the
target, or be moved in the direction of the target, but in contrast to the previous category,
there are no further requirements on a specific form of the articulating body part. For
example, this involves cases where a flat hand is used to point to a surface, cases when
someone is stretching for an object in order to show that they want it, or cases where someone
nods in a direction. As such, this category is currently quite heterogeneous, and in future work
we plan to divide this category into several sub-categories. (Perhaps most importantly, to
make a distinction between pointing gestures with motivated hand shapes, and pointing
gestures with “sloppy” hand shapes.)
This category and the previous one may seem like mutually exclusive categories (in relation
to a given bodily act), but the same pointing act may for example change gradually from one
to the other, over time, during an otherwise held gesture stroke. Considering the
heterogeneous nature of the category, as it is currently defined, Cohen’s kappa was still fairly
good (0.68).
2.1.3 DEI:obj-to-att – direct object to attention
This category refers to bodily acts when an object (target) is brought to attention, rather than
the opposite (cf. Clark 2003; Clark 2005; but also Goodwin 2000, 2003; Streeck 1996; Hirsh
1995). Common examples include “showing” and “giving”, but this category also include
more “idiosyncratic” but still related acts. One example from Andrén (forthcoming) is when a
small child places a toy building block on top of another and says “this one there” (bold font
indicates the following two events and how they are timed with language; (1) grabbing the
object and (2) putting it down on another location).
In almost all cases, the acts included in this category involve object manipulation. However,
there are cases where a part of the body itself constitutes the “target” being shown, such as
when a child is showing the mother her hands in order to demonstrate that they are clean. In
these cases the “object” is the body itself, and therefore it qualifies for this category, even
though no manipulation of external physical objects is involved.
Again, this category is not mutually exclusive (in relation to a given bodily act) with respect
to the other DEI-categories. For example, a piece of a puzzle may be located over a
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potentially correct slot in the puzzle where to put the piece, while asking the mother “here?”
In this case, the object (the piece of the puzzle) is brought to attention. However, at the same
time, the stretched arm points toward the empty slot in the puzzle, which is an instance of a
direct-attention-to-object/target (the empty slot in the puzzle). That is, in this case there are
two “targets” involved, which are put into relation with each other through a single bodily act,
and accordingly, they are labelled both DEI:point and DEI:obj-to-att.
In some cases, the children happen to hold an object in their hands, as if it were just by
coincidence, and they use this object to point at something (for example using a pencil to
point out the window). In these cases, the object held in the hand is not thematic. Such cases
were not included in this category, but were instead labelled DEI:point, even though the act
itself involve an object. Cohen’s kappa for this category was very good (0.87).

2.2 ICO – Iconic components
The bodily acts included in this category either involve iconic properties through the shape of
the articulator, or through movements (in relation to a direction, a recognizable action or a
shape, for example).
2.2.1 ICO:1pers – first person perspective
In this category, either the whole body or some body part(s) correspond iconically to what the
subject (child) intends to communicate, i.e. the signified. Furthermore, the relation between
the articulating body and the signified involves an explicit or implicit mapping of the whole
body onto the signified (cf. Donald 2001), even though the bodily act itself may only involve
movement of a small part of the body. That is, even though some parts of the body may not
play an active part in the performance of the gesture, they do not violate the mapping onto the
signified in the communicative act. For example, waving arms up and down to signify a
flying bird (although the lower part of the body might be non-moving), or pretend to hit
somebody by “almost” performing the act (only moving the arm, and stopping before it hits
for real), or shake the legs to indicate freezing, and so on. These examples are all of the more
prototypical kind where the articulating body is mapped onto body, but it could equally well
be mapped onto a tree or a house instead and still fall within the first person (subjective)
perspective category.
We do not place restrictions on the presence or non-presence of speech (or “proper speech”)
in relation to these gestures. This may seem trivial, but it should be noted that this category
covers both gestures that are elsewhere often classified as pantomime (which according to
some classifications may not co-occur with speech per definition, such as in McNeill 2005)
and some of the gestures that are elsewhere often classified as speech-accompanying
“illustrators” (which according to these other classification systems involves speech per
definition). The way we intend this category to be used, it also covers a majority of actions
involved in triadic (communicative) symbolic play (although not all), which are normally
excluded from coding schemes dealing only with gesturenarrow. Cohen’s kappa for this
category was very good (0.89).
2.2.2 ICO:3pers – third person perspective
In this category, only some body part(s) bear an iconic relation to what is signified.
Furthermore, the relation between the articulating parts of the body and the signified is
“external” to the embodied subject, which means that the articulating parts of the body figure
as observed objects, isolated from the rest of the body (which does not bear any relation to the
signified at all). This isolation of a part of the body is crucial, since it stands in contrast to the
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criteria for the first-person perspective, where the whole body is explicitly or implicitly
involved.
An example of a gesture performed in this “perspective”, provided by McNeill (2005), is
holding the hand upside down and twisting two fingers back and forth in order to signify two
walking legs. In this case the hand represents something which is similar, but functionally
quite distinct from the articulator, and is “isolated” from the rest of the body. In this sense
both the depicted object and the articulator are “external” to the subject, although the
articulator is in fact (a part of) the body.
Since the manipulation of objects is also allowed in the communicative acts of the coding
system, this category also captures acts such as moving a toy car around while saying “brrrm
brrmm drive!”, if it is performed in such a way as to display it to an interlocutor.
In this case also, there is nothing that prevents a given bodily act to involve several different
ICO-categories at once. For example the hand may depict a pretended monster (in third
person perspective), whereas the face may display a stylized angry face (in first person
perspective).
Cohen’s kappa for this category was perfect (1.00), though it is fair to note that there were
relatively few instances of it in the 10% of the corpus on which the double-coding was
applied.
2.2.3 ICO:ext-tema – first person display of external characteristics
The code was used when bodily posture/movement is iconic to a certain action, while what is
thematic is not the action itself, but its “inverse” (complement). The thematic element can be
either virtual or concrete, e.g. “she is THIS tall.” Through the similarity of the body posture to
an action of measurement, it shares some similarities with the first-person perspective, but
due to the non-thematic role of the body itself, it is also similar to third-person acts because
the signified is to some extent “external” to the body. This is what justifies a category on its
own for these gestures. Cohen’s kappa for this category was very good (0.85).
2.2.4 ICO:shapetrace – display of external characteristics
This category was used for iconic gestures where the shape or configuration of the body or
body parts is not iconic. Instead the iconicity is to be found in the trajectory of movement of
the articulator which is distributed over time. Examples are index finger pointing gestures
where the finger traces the form of the target, or index finger pointing gestures where the
finger traces a path of an imagined snake (while saying “sssss”, as a snake).
Cohen’s kappa for this category was only moderate (0.50). This calls for refinement and/or
changes in its criteria. Despite the problems, we have chosen not to exclude this category
since that would result in excluding from analysis a number of interesting gestures in the
corpus. (We believe it is important not to hide problematic kinds of gestures, in order to
produce “polished” research results. However, the reader is asked to keep these kappa values
in mind when interpreting the results presented in Section 3 and 4).

2.3 EMB – Emblematic components
This category consists of bodily acts with a clear correspondence between a conventionalized
form and a specific meaning. These forms are conventional in the strong sense of being
mutually known (Itkonen 1988), rather than constituting (individual) “habits” and are thus
clearly post-mimetic, according to the MH model. This means that it is not enough for a
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gestural form to be recurring, in order to achieve emblematic status. Rather it must constitute
a semiotic convention, or norm. Examples are gestures such as shaking the head from left to
right to “say” ‘no’, or the scolding version of the pointing gesture where the finger is not
pointing in a straight line toward the recipient, but the finger is rather performing a “hitting”
movement. The actual emblems included in the scheme were not decided a priori, but were
rather added to the scheme incrementally as new types are found in data, thus forming a sort
of (gestural) “lexicon”.
Cohen’s kappa was calculated in this case too, but only on the presence or non-presence of
the EMB-tag itself, ignoring the type of emblem a certain gesture was judged to be. This
resulted in a very good Cohen’s kappa of 0.82. Manual verification of the coded instances
showed that there were no cases where the same gesture had been judged to be different
emblems by the two raters. Instead, all cases of disagreement consisted in one of the raters not
coding something as an emblem, whereas the other did. Therefore, the way Cohen’s kappa
was calculated in this case (ignoring the possibility of both coders judging a gesture as an
EMB-gesture, but different ones) still gives a good idea about the inter-rater agreement for
this category.

2.4 OBJ – Object manipulation
This tag does not correspond to a specific semiotic dimension in itself, but was used as a
“flag” in order to make instances of bodily communication which involved object
manipulation available to computerized analysis. As mentioned above, both deictic and iconic
bodily communication may involve object manipulation, and this tag is, as such, independent
of these semiotic dimensions. It was used in order to disambiguate, for example, acts of
symbolic play which involves objects from other iconic bodily acts which are performed with
pretended objects.
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3. Cross-cultural comparison of gesture rates
In our first analysis of the data analysed in terms of the coding scheme described in Section 2,
we looked for similarities and differences between the Thai and Swedish children, in terms of
(a) the use of gestures in general, (b) the relations between the main semiotic categories DEI,
ICO and EMB and (c) certain subcategories (such as index finger pointing, first person iconic
gestures and so on.) The approach was mainly explorative and motivated by the fact that a
broad orientation in the different types of communicative bodily acts is a suitable starting
point for analysis. However, investigating the rates of the different categories is also relevant
for evaluating the Mimesis Hierarchy (MH) model, which makes predictions of both universal
processes (i.e. the transitions between the stages), and for certain cultural influences, in
particular in relation to conventionality (post-mimesis). The studies described in the following
two sections (4 and 5) focus on the universal vs. culture-specific, respectively.

3.1 Procedure
In order to evaluate questions about gesture rates in children from Thailand and Sweden, we
compared gesture rates both for the whole corpus and for a specific chosen activity. This way
we were able to ask whether differences might be due to different distributions of activities in
the Swedish and Thai part of the corpus, or due to other cultural differences. To this end, we
chose to investigate instances in the corpus of book reading. This was partly because it was
one of the more apparent candidates for a similar (and thus comparable) context/activity, and
partly because this context involves multiple acts of pointing to pictures in the book, rather
than to persons, where we anticipated cultural differences, as discussed in Section 5.
It was necessary to choose a suitable measure of gesture rate. The aspects of bodily
communication that we were interested in were cases where gestures were used to
communicate meaning (content), rather than acts relating to turn-taking, meta-linguistic
factors, and other aspects of bodily behaviour whose function is more related to interaction
regulation than content per se. Thus, the gestures studies are comparable semiotically to the
verbal utterances of the children, and in many cases constituted integrated communicative
acts with the latter. Therefore, the proportion between verbal and non-verbal (bodily) acts
seemed to be an adequate reflection of the communicative load played by gestures for the
children, and we decided to use the measure: instances of semiotic components divided by the
number of verbal utterances.
This measure “normalizes” the observed raw frequencies for two things: First, it normalizes
for differing lengths of time of the compared data, which is important for testing the book
reading situations (17 minutes in the Thai data vs. 46 minutes in the Swedish data). Second, it
also normalizes for differences in participation (degree of activity) on behalf of the children.
This is important since it would be unfair to compare equal amounts of book reading (if
measured in time only) where the child only produces 36.6% of the utterances in the dialogue
(as is the case in the Thai data during book reading) with book reading where the children
produce 48.3% of the utterances (which is the case in the Swedish data during book reading).
It’s also worth noting that this measure may be better than using relative frequencies of
gesture types as a measure (as used for example in Blake et al., 2003), which may make it
seem that some gesture types decrease in frequency, while they actually increase, since some
other gesture-type increases more (or vice versa). (See footnote 2 on page 5 for an example of
this.) Therefore we found the “gestures per verbal utterance” measure more informative, at
least for children of the ages studied here, who routinely produce utterances in association
with their communicative acts and gestures. (The children studied in Blake et al. (2003) were
younger: between 9 and 14 months).
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Some researchers have used a “percent clauses with gestures” measure instead (for example
some of the studies presented by McNeill 2005: 184), but this measure assumes that each
gesture is assigned only one label/category, rather than the multi-dimensional coding scheme
used by us.

3.2 DEI
Applying the “semiotic components per utterance” measure on the gestures containing deictic
components (index finger pointing, other pointing, or object-to-attention-acts) gives the
results shown in Figure 1 and Figure 2, for the whole corpus and the subset of the corpus
consisting of book reading, respectively.
Cultural comparsion: Deictic components
(whole corpus, components per utterance)
0,4
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0,3
0,25
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Figure 1: - Deictic components (whole corpus)

Cultural comparsion: Deictic components
(during book reading, components per utterance)
0,4
0,35
0,3
0,25
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0
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Figure 2 - Deictic components (during book reading)

As can be seen the Thai children produced fewer gestures than the Swedish ones with respect
to all but one of the deictic semiotic components, both in the corpus at large and during book
reading. The Thai children used index finger pointing 49.7% as often as the Swedish children
in the corpus, and surprisingly, even less (43.3%) during book reading. Both groups produced
proportionally more index finger pointing gestures during book reading than in the corpus in
general, which is not surprising since book reading involves many acts of references to
pictures, typical for children’s books for these ages.
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When it comes to other forms of pointing gestures, the difference between the whole corpus
and the book reading situation was interestingly reversed: the Thai children produced other
forms of pointing much less than Swedish children in the whole corpus (46.8%), but more
often than the Swedish children during book reading (158.1%). Since this goes against the
general trend for the Thai children producing fewer gestures of all kinds (see Section 3.5) it is
likely that they “substituted” some of the index finger pointing gestures for non-index finger
pointing gestures during book reading, given that these two categories of pointing gestures are
very similar functionally. The Swedish children, on the other hand, seemed to produce about
as many other kinds of pointing gestures as index finger pointing, both during book reading
and in general (although they used more index finger pointing during book reading). This
suggests that the pointing behavior of Thai children is strongly affected by the type of
context, and one possibility is that this is related to index finger pointing “taboos” for certain
types of targets (see Section 5).
A striking difference between the two cultural groups when looking at the whole corpus is
that the Swedish children produced about as many obj-to-attention acts as they produce index
finger pointing gestures2. The Thai children performed considerably fewer obj-to-attention
acts in both conditions: 25.4% as much as the Swedish children for the whole corpus and
17.4% as much during book reading. This difference is discussed further in Section 3.6.

3.3 ICO
The semiotic-components-per-utterance measure was applied in the same way to
communicative acts involving iconic components as for the deictic ones. Again, data is
presented for the whole corpus (Figure 3) as well as for book reading (Figure 4).

2

Note here that a measure of proportional frequencies instead would have made it look as if the
Swedish children used less index finger pointing gestures relative to the Thai children, due to the
proportionally higher number of obj-to-attention acts.
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Cultural comparsion: Iconic components
(whole corpus, components per utterance)
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Figure 3 - Iconic components (whole corpus)

Cultural comparsion: Iconic components
(during book reading, components per utterance)
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Figure 4 - Iconic components (during book reading)

What is most striking is the clear dominance of first-person perspective (1pp) in the iconic
gestures for both groups. During book reading (Figure 4), 1pp occurred in all the iconic acts
in the Thai data. It is interesting to note that 1pp was quite similar for the two groups during
book reading, whereas it differed within the corpus at large. This suggests that the differences
in the rates of ICO-gestures in the whole corpus are due to differing activities in the two parts
of the corpus rather than cultural differences per se (if we exclude differing activities from the
concept of “cultural differences”).
Third-person perspective (3pp) gestures without any object manipulation (as in iconic
gesturenarrow) were very rare, and in fact only occurred seven times out of the 1592 studied
gestures in the corpus (most of these between 23-25 months). Almost all instances of 3pp
were part of symbolic play acts, involving objects, rather than producing iconic hand shapes
as in iconic gesturesnarrow. 1pp gestures were more varied when it comes to whether they
involved objects or not. In the total Swedish data 53.5% of the 1pp iconic acts were
performed without objects, corresponding to gesturenarrow categories such as “pantomime” or
“illustrators”. For the total Thai data, the corresponding value was 78.3%. For the book
reading contexts, almost all of the 1pp iconic acts were done without objects (97.0% for the
Swedish children and 100.0% for the Thai children).
The fact that there were similar rates of 1pp gestures during book reading for the Thai and
Swedish groups, but quite different total rates could possibly be explained by the fact that
there were fewer instances of symbolic play in the Thai data. The observations that nearly all
3pp iconic acts involved object manipulation and that there were almost no 3pp iconic acts in
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the Thai data is consistent with this explanation. The apparently large difference between the
two groups shown in Figure 3 is therefore hardly due to different degrees of prominence of
iconic gestures (a typical example of triadic mimesis) in the two groups, but rather (we
suggest) due to more complex socio-cultural factors affecting the (typical) activities in which
caregivers and children engage in during this age (at least in front of a camera).

3.4 EMB
The semiotic-components-per-utterance measure was used in order to quantify gesture rates
for the whole corpus (Figure 5). (Since the book reading condition for the Thai data only
included four emblematic gestures it is very hard to draw any conclusions about the role of
book reading condition for emblematic gestures and the corresponding figures are left out.)
Cultural comparsion: Emblematic components
(whole corpus, components per utterance)
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Emblematic gestures

Figure 5 – Emblematic components (whole corpus)

Unlike the case with DEI and ICO for the whole corpus, there is rather a striking similarity
between the gesture rates of emblematic semiotic components for the two groups. Since this
category is tied to cultural conventions by definition, this is an indication that post-mimetic
competence is equally prevalent in the gestural modality for the two groups of children in the
relevant age period, which is in line with the MH model.
It is also important to remember that conventional does not imply arbitrary (Zlatev 2003, in
press, cf. Section 1), and this was reflected by a degree of similarity between the specific
categories of emblematic gestures in the two groups. The clearly most common emblematic
gestures were the same for the Thai and the Swedish children: shakehead-yes (vertical
movement of the head) and shakehead-no (lateral movement of the head). Together they add
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up to 64.9% of the EMB-gesture tokens in the Swedish data and 54.5% in the Thai data. They
are also the only routinely produced gestures in the data that are articulated using the head.
It is interesting that precisely these gestures were proposed already by Darwin (1872:131132) to have natural origins. Darwin suggested that they may have their origin in movements
connected with acceptance and refusal of food, in relation to nipples and spoons. However,
Darwin was also very careful to point out and investigate many other variations on affirming
and negative head gestures in various cultures around the world, and concluded that
conventional aspects are involved as well.3 It our data, there were several instances where the
children produced mismatching combinations of ‘yes’/’no’ words together with ‘yes’/’no’
headshake gestures. It is hard to draw conclusions from such sparse observations, but it seems
to suggest that even though these gestures may in part have natural origins, their coordination
and integration with (conventional) verbal language utterances are not unproblematic and is
something that must be mastered.
The third, and last, gesture that occurred in the data from both cultures is scold-point (1.8% of
the Thai EMB gestures and 7.2% of the Swedish EMB gestures see ). This pointing- like
gesture, performed with the same hand shape as index finger pointing, but performed like one
is “hitting” someone with the finger (Image 1) is interesting in relation to the presence of as
taboo against pointing to people in Thailand, discussed in Section 5. The existence of the
scold-point gesture in both cultures suggests that pointing toward someone may be associated
with accusing, which is clearly something people may normally wish to avoid.
It is also interesting to note how some of the emblematic gestures, like scold-point,
wavehand-bye-bye and so on are also used as deictic gestures, pointing out the target of the
speech act which these gestures are associated with. In cases such as the one in Image 1
below, where the child temporarily turns toward the doll in order to accuse it of overturning
the bottle, while otherwise talking and orienting to the mother gives support to a triadic
interpretation of the use of this gesture where the person being communicated with is not the
same as the target of the gesture. (Just before this gesture the child was looking at the mother,
while the mother said “bad doll!”, and now the child turns toward the doll and performs this
gesture, while saying “doll bad!”. The scold-point is performed with a repeating stroke and
lasts during both words in the utterance).

3

Morris et al (1979: 162-163) point out that the lateral headshake is the most common conventional
head-sign for ‘negation’ and/or ‘disapproval’. It is more common than, for example, the head-tossbackward gesture used for negation in some cultures. This doesn’t necessarily mean that the lateral
headshake-no is the more “natural” version of this sign, since lateral vs. vertical headshake are more
contrastive movements than the head-toss-backward gesture (negative) vs. nodding (affirming). Since
clear contrasts between signs itself indicates conventionality (and systematicity), the explanation for
why the headshake-no is more common might very well reside in cultural/communicative factors.

17

Image 1 - scold-point in Sweden

The rest of the EMB gestures (27.9% of the Swedish EMB gesture tokens, and 43.7% of
Thai EMB gesture tokens) consisted of gestures that only existed in the data for one of
two cultures. Of course, in reality the overlap is probably higher, since we can only infer
overlap, or non-overlap, from what is present in the corpus and the EMB gestures
relatively uncommon in relation to other gesture types.

the
the
the
are

One typically Thai EMB gesture is the wai gesture (see Image 2 - The Thai wai gesture),
which is a gesture of respect performed firstly (and sometimes only) by the person of lower
status. It was common in the Thai data (14.5% of the EMB gesture tokens), but unsurprisingly
was not present in the Swedish data (where it would have been interpreted as “begging” or
“praying”).

Image 2 - The Thai wai gesture

Another EMB gesture that occurred quite often in the Thai data, but not in the Swedish data
(and which neither of the authors can recall ever seeing in Swedish children in this form) is
the wavehand-no gesture. It consists in a rather wide sinusoidal movement sideways with a
flat, but relaxed, hand, and it is the fourth most common Thai EMB gesture (10.9% of the
EMB gesture tokens in the Thai data). However, it seems intuitively understandable for a
Swede, and similar rejection gestures clearly appear from time to time in Swedish adults at
least. It also shares some similarities with the headshake-no lateral movement of rejection,
used in both cultures.
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Image 3 - wavehand-no in Thailand

In general, all communicative bodily acts with emblematic components in the data can be
seen as characteristic of the transition between triadic mimesis and post-mimesis: they are all
motivated rather than arbitrary, and clearly learned through imitation. At the same time, they
have a relatively fixed meaning tied to a fixed gesture shape/movement configuration, and in
addition, they are often combined with a relatively fixed set of words (at least in the
beginning of the period studied here, see Section 4 for further analysis of this). Thus, they can
be seen as typical of holophrastic “proto-language” (post-mimesis1).
Finally, it may be useful to make a distinction between emblematic gestures such as the
headshake-yes/no gestures, which seem to have a very general modal function, and
emblematic gestures which are more tied to specific meanings (such as the v-sign () for
victory) or specific “speech acts” (such as scold-point and wavehand-hello) which are more
constrained in general usability. (Section 4 contains an analysis of headshake-yes/no
frequencies during development that supports this.) This may explain why it is so useful to
perform the headshake-yes/no gestures with the head, in a “separate channel” as well as why
they are more common. It may be the case that the idea that emblems are combined in
language in a specific way (e.g., McNeill 2005) has to be revised.

3.5 Main semiotic categories compared
The previous sections offered comparisons within each of the three main semiotic categories
DEI, ICO and EMB. Finally, we present the relative rates between the main categories. For
the total data (Figure 6), there were significant (two-tailed, p<.05) differences between the
Thai and Swedish children concerning the rates of acts which included deictic components
and iconic components. Thai children produced significantly less communicative bodily acts
with deictic and iconic components. As mentioned, there was no difference between gesture
rates of emblematic gestures in the two cultures. When analysing the book reading context
(Figure 7), the only significant (two-tailed, p<.05) cultural difference of main semiotic
categories was for the deictic acts, and again, the Thai children produced less.
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Cultural comparsion: Main semiotic categories
(whole corpus, components per utterance)
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Figure 6 - Main semiotic categories (whole corpus)
Cultural comparsion: Main semiotic categories
(book reading, components per utterance)
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Figure 7 - Main semiotic categories (book reading)

3.6 Discussion
Most of the results reported in this section could seem to indicate that Thai children produce
fewer gestures in general, compared to Swedish children. However, as suggested in earlier,
we refrain from drawing this conclusion for the following reasons:
Firstly, we found that the EMB-gestures were produced in an equal amount across the two
cultures (3.4). Secondly, when looking at ICO-gestures only for the book-reading context, we
found a similar rate for 1pp-gestures, and as suggested in 3.3, found the other kinds mostly
associated with symbolic play, which was almost entirely absent from the Thai data.
However, this can hardly be taken as evidence than Thai children engage less in symbolic
play than Swedish children, since there were important differences between the activities
recorded in the two parts of the corpus (see below). The third reason is the sub-category of
“other kinds of pointing” (defined in contrast to index finger pointing) which was actually
more common in the Thai children in the book reading context (but not in the whole corpus).
As suggested in Section 3.2, the Thai children seemed to be “compensating” for a portion of
the index finger pointing acts, considering that it is possible to see the two as similar, if not
equivalent in function. Thus, of the three major types of gesture involved, we believe that that
there is strongest evidence for culture-specific effect on the Thai children’s gestures with
respect to index-finger pointing: a first implicitly and then explicitly taught norm to avoid it,
especially when the target is another person. We return to this in Section 5.
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However, there is a more general reason to be suspicious of the conclusion that “Thai children
gesture less”. There is a substantial difference between the Thai and Swedish parts of the
corpus concerning the number of utterances that the child produces in relation to the number
of utterances that surrounding people produce:
Whole corpus:
Book reading:

Swe
46.1%
48.3%

Thai
26.9%
36.6%

While the Swedish children are close to producing half the utterances in the dialogues they
participate in for both conditions (indicating a symmetric participation framework), the Thai
children produce a considerably smaller proportion of utterances (indicating an asymmetric
participation framework). The number of Thai child utterances is more similar to the Swedish
ones in the book reading context, but there is still a difference in the same direction. It seems
as if the Thai children were less in control of the dialogues they participated in, and that they
were more in a responding mode than an initiating one where they are themselves more active
in creating acts of meaning (Linell & Gustavsson, 1987).
This claim is also supported by the quite large difference between the two groups for the objto-attention category (Figure 1 and Figure 2). This category involves acts such as “give” and
“show”, which are naturally connected with a more active form of participation. Fewer of
these gestures would be expected if the child was more in a responding mode. Since the
coding of the corpus currently does not involve any coding of initiating and responding
aspects of the contributions in the dialogues, it is not really possible to perform systematic
analysis in order to give a conclusive answer to the question of what effect the difference in
participation may have on the gesture rates observed. Furthermore, we cannot draw any firm
conclusions about whether this is a cultural difference itself, or whether it is, for example, the
result of Thai care-givers “pushing” their children a bit in order to “perform” for the sake of
the researchers (the impression the parents were under was that we were interested in the
children’s language development, and they was often eager to elicit speech from their
children). In future research, we plan to carry out a study of the gesture rates in relation to
utterances of a more responding kind vs. utterances of a more initiating kind, based on
suitable coding systems (e.g. Linell & Gustavsson, 1987). If such a study would reveal large
differences in bodily communicative behaviour for responding vs. initiating utterances it
would have very important implications for gesture experiment design.
In sum, our comparison of gesture rates in general, for the different categories, their interrelations and for particular gestures (the EMB-gestures) revealed some differences, as well as
considerable similarities, with the latter made visible on closer analysis. The similarities can
be viewed as offering support for the MH model for ontogenetic development: bodily
communicative acts (gestures) play a substantial role in the period under study, with roots in
pre-conventional, “natural” modes of communication based on indexicality and iconicity, and
undergoing conventionalization with the transition from triadic mimesis to language. To
investigate this interpretation further, we turn to developmental patterns in the next section.
Three major factors were found to be most likely responsible for those differences that were
found: (a) the differences in the activities in the two groups, (b) the apparently more
respondent nature of the Thai children’s interactions and (c) the tendency to avoid index
finger pointing, and to substitute it with more general “whole hand” pointing. The study
reported in Section 5 offers additional support for (c).
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4. Developmental patterns: evidence for three phases (stages)
and two transitions
In Section 3, we focused on the comparative, cross-cultural perspective in analysing the data
and somewhat neglected the developmental one. In this section, we reverse the perspective
and look for general developmental patterns across the Thai and Swedish data. One of the
motivations for this is practical: since there was considerable variation in number of gestures
in the various data points (even when divided by the number of utterances), the individual
developmental lines were much too “jumpy” to be able to discern any patterns, especially for
the Thai children, who in general gestured less (cf. Section 3). The second motivation for
“collapsing” the data of the 6 children is theoretical: the predictions of the MH model (cf.
Section 1) are that the orders of the three stages, characterized by a “dominant” role for
triadic-mimesis, post-mimesis1 and post-mimesis2 is assumed to be universal. The literature
contains support for such culture-general patterns: “In conclusion, the development of
communicative gestures across the transition period to language in Japanese infants showed
some changes very similar to those found in other cultures, thus supporting universality.”
(Blake et al 2003: page 17).

4.1 Relations between gesture and language development
To remind the reader, the period studied was between 18 and 27 months, and for all 6
children, language developed considerably during this age: from ritualized use of a limited
vocabulary, through a period of mostly single word utterances, to productive and relatively
systematic language use toward the end. An extensive analysis of this process is beyond the
scope of this report, but the general tendency is reflected in the average development of MLU
for all children, shown in Figure 8.
All Children: Mean Length Utterance
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Figure 8 – Mean Length Utterance (MLU) for all 6 children

Plotting the rates of the three major types of bodily communicative acts DEI, ICO and EMB
shows some interesting correlations between them on the one hand, and with the development
of the children’s linguistic skills on the other. If we look first at the rate of iconic components,
shown in Figure 9, we can notice a U-formed pattern. The decrease at the beginning, in
parallel to a gradual increase in MLU (Figure 8) can be interpreted as indicating the transition
from triadic mimesis to post-mimesis1, and indeed similar observations and interpretations
have been offered by others.
Looking at the interaction between gestural and verbal communication at 16 and 20 months of
age, Iverson and her colleagues (1994) found a decline in the production of representational
gestures relative to words at 20 months, suggesting the idea that these gestures fail to develop
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into a fully fledged linguistic system as words do. (Camaioni, Castelli, Longobardi & Volterra
1991: 2)
All children: Iconic components
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Figure 9 – Development of iconic components for all 6 children

However, the subsequent increase in ICO-gestures shown in Figure 9, reaching a high along
with productive language (MLU > 2) has not been reported in the literature, and we believe
that this is due to our broader definition of “gesture” as bodily communication, including
symbolic play. Looking at the progression of the rates of the DEI gestures/components
(Figure 10) may help us resolve this apparent puzzle. Their increase during the first 4 months
seems to be due to a large number of acts of reference to objects, in which a pointing gesture
is combined either with a deictic expression, or a ”label”.
All children: Deictic components
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Figure 10 – Development of deictic components for all 6 children

At the same time, as DEI-components proportionally decrease around month 21-22, the iconic
aspects begin to increase. What this is due to, it seems, is the beginning of a coordination
between iconic communicative acts and language, a process that we suggest has its beginning
much earlier than the ”gesture explosion” between 36 and 48 months suggested by McNeill
(2005: 183).
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Swedish children:
Index Finger Pointing with verbs
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Figure 11 - Index Finger Pointing with verbs

Support for this is offered by the correlation displayed in Figure 11, showing the use of index
finger pointing in conjunction with actions words (verbs), rather than labels and deictics. (The
results are based only on the Swedish data since only this part of the corpus has been analyzed
more extensively with respect to gesture-language timing, see Andrén forthcoming). This
novel type of index finger pointing appears first around the middle of the studied period, and
increases rapidly towards the end, i.e. in correlation with the increase of iconic gestures
shown in Figure 9.4
However, it is important here to keep in mind that the iconic components reflected in Figure 9
do not only include iconic gesturesnarrow as studied by McNeill and others, but also symbolic
play (and as such do not contradict a notion of a gesturenarrow explosion). Accordingly, a
possible hypothesis is that the integration of language with iconic acts starts in symbolic play
contexts, and that may be a central factor in the development of iconic gestures that are
detached from objects, but fluently combined with language. For this very reason, we will
investigate the timing of symbolic play acts (in addition to iconic gesturesnarrow) with verbal
utterances in future studies of the Thai/Swedish corpus.
Finally, the emblematic gestures, which are conventional and holophrastic per excellence (i.e.
characteristic of post-mimesis1), show a somewhat more unstable rate at the beginning of the
period, but reach their peak towards the middle, and then a gradual but steady decrease, see
Figure 12. This developmental pattern as well can be interpreted as reflecting an initial
transition from triadic mimesis to post-mimesis1, and then a transition to post-mimesis2,

4

It should be noted that verbs occurred in the Swedish data before they start to be combined with the
index finger pointing gestures, suggesting that oral and gestural modalities are initially at least in part
independent.
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which correlates nicely with the development of linguistic complexity (MLU, Figure 8) and
gestural complexity (this will be discussed further below, but see Figure 14), as well as the
increase of “complex” iconic gestures toward the end of the studied period.

All children: Emblematic components
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Figure 12 - Emblematic components

A preliminary analysis of the combination of headshake-yes/no gestures with verbal
utterances was performed on the three Swedish children (Figure 13). It revealed that during
the period 18-20 months, there were quite few headshake-yes/no gestures. Starting from
month 20 they suddenly increased markedly, first (and also mostly) with the prototypical
‘yes’ and ‘no’ words, supporting the holophrastic nature of these gesture-language
combinations. Starting from 22 months they were also combined with other kinds of
utterances, such as ‘I want’, ‘I borrow that’, ‘I also want baby’ (for headshake-yes) and
‘wasn’t that’ (headshake-no), as well as being performed alone without speech, and from this
point in time they are also decreasingly combined with ‘yes’ and ‘no’. At 26 months the
prototypical ‘yes’/’no’ combinations dropped below the other two categories in frequency and
at age 27 months they were for the first time most frequently performed more with other
constructions then either with ‘yes’/’no’ or without speech.

Headshake-yes/no with verbal utterances:
(swe children, components per utterance)
0,05
0,04
no w ord

0,03

yes/no

0,02

other uttr

0,01
0
18

19

20

21

22

23

24

25

26

27

Figure 13 – Headshake-yes/no in combination with verbal utterances

With respect to complexity, the fact that our coding scheme involved semiotic components
rather than mutually exclusive gestural categories allows us to utilize a measure which can be
said to reflect “gestural complexity”: the number of components per communicative bodily
act. A value of 1 indicates that gestures tend to include only one semiotic component
(minimum), and higher values indicate that some portion of the gestures are consisting of
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more than one semiotic component. Figure 14 plots this measure over the period, and again
yields a U-shaped curve: a decrease to approximately 1 component per gesture around month
20 (correlating with the peak for DEI-components, and the valley for ICO-components), and
then a steady increase.
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Figure 14 - Gesture complexity

A possible interpretation, consistent with all the other graphs presented in this section, is that
the period around month 20 (on average) constitutes a qualitative transition from triadic
mimesis to post-mimesis1, when single-word verbal utterances predominate, along with an
increase in simple referential DEI-gestures and EMB-gestures. However, post-mimesis1 is
itself a transitional phase, since very soon after than the children begin to combine (a) words
(routinely) (Figure 8) and (b) gestural components (routinely) (Figure 14) and (c) words with
gestural components (Figure 10 and Figure 11) in increasingly productive ways. But the end
of the period the children – as a group, and individually – can be argued to have achieved the
transition to post-mimesis2.

4.2 Summary
While in no ways conclusive, the analysis of the developmental patterns in the nearly 1,600
acts of bodily communication of the 6 children studied could be naturally interpreted as
reflecting three consecutive phases (stages) of development, with transitions around month 20
(Transition 1) and month 26 (Transition 2). Transition 1 is characterized by a decrease in
iconic gestures and gestural complexity and an increase in deictic components and
emblematic gestures. This can be understood in terms of the MH model as a reflection of the
transition from triadic-mimesis to post-mimesis1.
Following this transition around month 20 there is a period of more gradual development.
There is a steady increase in iconic components and gestural complexity and a decrease of
deictic gestures. The deictic gestures (index finger pointing at least) start to be combined with
verbs for the first time during this period (Figure 11) although still not frequently. As
mentioned above, emblematic components seem to come into play around 20 months (Figure
12), but then immediately start to decrease gradually in frequency until the end of the studied
period.
Around age 26 there seemed to be a second transition (Transition 2), although less marked
than the first one. Iconic components (specifically in relation to symbolic play) increased. The
decrease of deictic gestures from around 20 months turn into an increasing trend instead, at
the same time as there is a clear boost in index finger pointing gestures being combined with
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verbs. Headshake-yes/no is used, for the first time, more with other verbal constructions than
together with ‘yes’/’no’. All these things occur around the time when the children begin to
use utterances with a mean length of 2 words, that is, during a period where compositionality
in verbal language has become routine: post-mimesis2.
These findings be said to support the MH model not only in terms of the predicted
progression of stages over this age period, but in terms of its status as a “layered model” in
the sense of Stern (1985), i.e. that the development of “higher” levels both builds on lower
ones, but does not replace them: acts of bodily communication continue to play an essential
role for children after the onset of productive language, and are not replaced but rather (more
or less skillfully) integrated with language.

27

5. Pointing to people vs. pointing to things: an elicitation-based
study
It is well-known that adult gestures, including (predominantly) deictic gestures such as
pointing are influenced by specific societal norms. Kita and Essegbey (2000) showed how a
“taboo” on the use of the left hand in Ghana for many forms of social interaction influences
gestural practice in particular ways. Most participants in a study which elicited spontaneous
pointing gestures by asking for road descriptions acknowledged the taboo with respect to
pointing, while others did not, and those who did used left-hand pointing much less than the
others. There were other more subtle effects on the gestural practice of those acknowledging
the taboo: they used their right hands even when gesturing toward the left (i.e.
“compensated”), or sometimes pointed with both hands which did count as violating the
taboo. In some cases, though, a low unobtrusive left-hand “semi-point” (not counting as
violating the norm either) was used. In other cases, a spontaneous brief left-hand point which
did violate the taboo was briefly used when uttering the word for “left”, but then quickly
replaced by a right-hand gesture. In terms of the MH model, we could say that these left-hand
points were dyadic mimetic (serving the speaker’s thinking rather than being intended for the
audience), while their right-hand points where triadic mimetic and – since their use was also
norm-governed – also post-mimetic.
Thai culture has an explicitly formulated taboo against pointing with one’s feet. But there are
also other less explicit norms involving pointing, which are more difficult to verbalize, and
rather a matter of the culture’s “habitus” (Mauss 1934; Bourdieu 1977). With respect to
bodily communication, we can find recommendations such as the following being addressed
to visitors to Thailand:
“Loud voices, calling attention to yourself, pointing at people or things, throwing things, and
making big hand gestures, all seem graceless to the Thai sensibility.”
http://www.horizonmuaythai.com/Thailand/culture.html
“Also be moderate with pointing your finger and avoid physical contact.”
http://www.thailandtravelers.com/Thai-people.htm
An important question is when and how such norms concerning the use of gestures and other
similar forms of bodily communication – both the more explicit, and the more implicit ones –
are acquired by children. In Section 4, we reported a generally lower rate of gestures among
the Thai children compared to the Swedish ones, but argued (see Section 3.6), that given the
differences in contexts and activity levels, only the differences in index-finger pointing,
“compensated” by other forms of pointing in the book reading contexts (see Figure 2),
seemed to reflect something resembling a cultural “taboo”. A possible restriction on pointing,
in other words, seems to be more specific than the general claims made in the quotations
above, which note, do not even make a distinction between pointing to people vs. things.
In order to investigate this matter, we conducted an elicitation-based study during the summer
of 2007 in Lund and Bangkok, involving 16 children each, divided in two groups of preschoolers: 7 Swedish (average age 4;8) and 8 Thai (average age 4;7) and 2nd grade children: 9
Swedish (average age 7;10) and 8 Thai (average age 8;8). The children were recruited through
2 pre-schools and 2 schools in Bangkok and Lund, respectively, and the studies were
performed in the schools, after permissions by the rectors of the schools, and written informed
consent by the parents of the children was obtained. The parents of the Thai children received
a small monetary compensation, while the Swedish children received a puzzle and drawing
block on completion of each session, which took approximately 5 minutes per child. Children
participated voluntarily, and those few who felt uneasy with “playing the game” with the
experimenters and/or being video-filmed, were in no way coerced to participate.
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5.1 Procedure
Each child was asked to sit beside a low table on which three fluffy toys (a dog, a rabbit and a
teddy bear) and three plastic plates (with a spoon, a fork and a knife) were placed. On the
lateral side of the table sat the interviewer (Int), and near one of the corners of the room stood
the main experimenter (Exp) near the camera. The same Int and Exp carried out the elicitation
in the four schools; Int was female, and a native speaker of Thai, and second language
speaker of Swedish, and Exp was the second author of this report (JZ).
After a few introductory warm-up questions, Int asked the child (a) where “the doggie” was
and (b) where “the spoon” was. After the child replied, Int made up an excuse for leaving the
room, and asked the child to please wait, and to “see if something happens”. When Int was
gone, Exp moved to the table and with a playful smile (important in order to indicate to the
child that they were in a playful context), took the doggie and the spoon and hid them in a bag
near a second corner (i.e. not where the camera was) of the room.
On returning, Int expressed mock surprise that the objects were gone and asked the child (c) if
he/she knew were they were. If the child did not immediately indicate their location through
gesture or describe it verbally, Int prompted the child to tell her repeatedly (but did not insist
on an answer). Then Int asked (d) who had moved them there. Again, if the child did not
reply, Int prompted the child for an answer (without insisting). Eventually Int “found” the
objects, and as she was retrieving them, Exp left the room, in an ostensive, noisy way in a
direction which (in most cases) was observed by the child, but apparently not by Int.
Then Int returned to the table, and saying “let’s put the doggie and the spoon back to their
places” asked the child (e) where she should put (Swedish: sätta, “put sitting”) the dog, and
(f) where she should put (Swedish: lägga, “lay”) the spoon. Finally Int expressed surprise
again and asked the child (g) if she/he had seen which way Exp had gone.
As can be surmised, the questions and the contexts were carefully chosen in order to contrast
a number of different conditions, known from our previous work (Section 3) and other
research (Calbris, 1990, 2002; Kendon & Versante, 2003; Kendon, 2004; Wilkins, 2003) to
have an effect on the gestures:
•
•
•

the size (bigger or smalle) of the designated target: (a) vs. (b)
the shape of the target, combined with the lexical item describing the action (lay or
put in sitting position), (e) vs. (f)
pointing to a static target (d) vs. to a direction of motion of the target (g)

However, the most important dimensions for our current purposes were:
(1) pointing towards a visible inanimate object vs. the place where it was “hidden”: (a) +
(b) vs. (c)
(2) pointing towards a visible (animate) person vs. where he left: (d) vs. (g)
(3) pointing towards a visible inanimate object vs. visible (animate) person: (a) vs. (d)
Below we present our hypotheses and results pertaining to these three conditions only.
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5.2 Hypotheses
H1. If the Thai children found pointing in general “graceless” they should do so for all
conditions, and thus point less often than the Swedish children.
H2. If the Thai and/or Swedish children found it difficult (or less appropriate) to point to the
locations of the “hidden” objects or the “absent” person than to the visible ones, this will be
reflected in the contrasts (1) and (2): VISIBLE > HIDDEN
H3. If the children found it more inappropriate to point to present people than to present
objects, this would be reflected in (3): OBJECT > PERSON
H4. If the children found it more inappropriate to point at present people than to the
direction/location where they had left, this would be reflected in (2), but in the opposite
direction than H2: VISIBLE < HIDDEN
Our expectations were that H3 and H4 would be confirmed for the Thai children, and more so
for the older group than the younger group. H2 was included as a control, to be able to see if
the results could be better interpreted in terms of the different cognitive load involved in
referring to present rather than absent entities. H1 was included since it reflected the popular
description of the norm (see quotations above) and the prima facie results of Section 3.2 (cf.
Figure 1), but – as explained in Section 3.6. – we did not expect it to be supported.

5.3 Results
Figure 15 and Figure 16 show the raw results for instances of index finger pointing in reply to
elicitation questions (a) DOG-V, (d) PERS-V, (c) DOG-V and (g) PERS-HID. Note that the
while the number of Thai children for the two age groups was the same (8), due to technical
reasons the Swedish pre-schoolers were 7, while the school children were 9. Still, let us look
at these figures first, since they offer a good overall impression of the results.

Figure 15: Index finger pointing in reply to the questions concerning the visible doll (DOG-V), the
visible person PERS-V), the hidden dog (DOG-HID) and the hidden person (PERS-HID) for the
younger ages groups.
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Figure 16: Index finger pointing in reply to the questions concerning the visible doll (DOG-V), the
visible person PERS-V), the hidden dog (DOG-HID) and the hidden person (PERS-HID) for the older
ages groups.

H1 is not supported by the results from the pre-school groups (Figure 15), but finds support
for the older children (Figure 16). In the apparently similar results for the first question there
was an important difference: when the Swedish children did not use index-finger pointing,
they grabbed and sometimes even picked up the toy, while the older Thai children either
described the location verbally, or used a careful open-hand indicating gesture.
H2 could possibly explain the lower rate of pointing for the younger Swedish children (Figure
15) (PERS-V > PERS-HID). However, that it not the “visible” vs. “hidden” that is the main
factor behind the variance in the responses of the Thai children (both for the younger and the
older children) is made obvious by the fact that the rate of pointing was actually higher for the
person when he was “hidden” than when he was present. This in itself supports H4: for both
Thai groups, the children pointed more often to the person (Exp) when he was absent than
when he was in the room: the more cognitively challenging condition!
Figure 17 shows normalized results for the Thai and Swedish groups with respect to the factor
+/- visibility, and it is clear that if it played any role at all (for the Thai children as a whole) it
was in the reversed direction to the one predicted by H2.

Figure 17: Visibility in relation to rates of index finger pointing for the two language groups,
independent of age
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The hypothesis that is best supported is H3: only for the Thai children, and especially for the
older ones: there were 5 index finger points to the present dog vs. 3 to the present person.
Furthermore, not one of these three was a prototypical outstretched hand point, but involved
a gesture in which the elbow was held to close to the torso, with the finger pointing briefly in
the direction of Exp. In the remaining 5 (of 8) cases the children either answered verbally
(“the person close to the camera”) or using a “polite” open-hand offering-like gesture. On the
other hand, of the two older Swedish children who did not use an index-finger pointing
gesture in reply to (d) “Who moved them?” one used a rather unusual thumb-pointing gesture
and only one used a “polite” offering-like gesture with a flat hand palm up.
Contrasting again the Thai and Swedish children as a whole, we find a 10% preference for
index-finger pointing to objects that to people in the case of the Thai children, but no
difference at all for the Swedish children. (Stat tests have not yet been conducted).

Figure 18: The contrast between object and person targets in relation to rates of index finger pointing
for the two language groups, independent of age

Finally, we can also a notice clear developmental tendency with respect to the norm “do not
point at people” for the Thai children: while the younger group pointed nearly as much to Exp
as to the toy-dog, there was a remarkable difference, both quantitatively and qualitatively for
the 8-9 year old children (Figure 19). No such tendency was present for the Swedish children
(Figure 20).
Interestingly, the proportion of index-finger pointing to the object and not only to the person
was lower for the older group of Thai children. But the difference was greater when the target
was a person (Figure 18). This indicates that the major “taboo” is indeed against pointing to
people (and especially elders), but that this is to some extent also generalized to index finger
pointing in general.
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Figure 19: Index finger pointing with respect to the contrast person/object for the two age groups of
Thai children

Figure 20: Index finger pointing with respect to the contrast person/object for the two age groups of
Swedish children

5.4 Discussion
There were few (if any) differences between the Swedish and Thai pre-school children, while
those between the school children were more than clear. This indicates that acquiring the
norm according to which index finger pointing is “impolite” is a relatively late achievement,
and one which possibly rests on the teaching of explicit rules. However, as with the case of
the perhaps even stricter taboo against left-hand pointing in Ghana, the application of such a
norm is not “absolute” but allows for substantial individual and contextual variation.
Replacement strategies were observed in the older Thai children (whole hand, “offering”
gestures) not unlike those in the adults in Ghana who could point with both hands to avoid the
taboo.
Whether there is a Thai norm against index finger pointing in general is not clear, either from
the analysis of the corpus (Section 3) or from the elicitation study. (All of the Thai caregivers
used index finger pointing in addressing their children, and no noticeable attempts to teach
such a norm to the children were observed. At the same time, it is clear that in a fairly formal
school-context, pointing was perceived as inappropriate by the majority of the 8 year-old Thai
children, mostly towards the visiting adult “foreigner”, but in many cases also towards the toy
dog.
In order to determine whether more subtle cues on the (in)appropriateness of pointing were
directed to, and picked up by, the even younger Thai children in the corpus study (Section 3),
in order to attempt to account for the different rates in index finger pointing vs. other forms of
pointing/indicating remains a matter for future research.
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As in the corpus study, behind the first strong impression of cultural differences, there is a
second no less striking conclusion of cross-cultural similarities, at least as far as young preschool children are concerned.
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6. Summary and conclusions
In the report we have summarized our research within the SEDSU project (WP5: Mimesis
and Imitation) over the past year with respect to the “development of sign use”. For this
purpose, we have related the Mimesis Hierarchy (MH) model (Zlatev 2005, 2007, in press),
proposed initially as an evolutionary model, to empirical evidence from the Thai/Swedish
corpus (Zlatev, Andrén and Osathanonda 2006) and the elicitation study conducted only
recently in Bangkok and Lund (and hence not completely analyzed).
An important preliminary for the analysis was constructing the multidimensional coding
scheme (Section 2) allowing us to code several semiotic dimensions in single gestures
(broadly conceived as acts of bodily communication). This proved to be useful in two
principal ways: First it allowed a complexity measure of gestures, which helped quantify and
compare gestural skills across individuals, cultural groups and contexts. Second, the fact that
each gesture was coded multi-dimensionally allowed us to analyze the corpus in several
different ways. Using this scheme it is possible to investigate single semiotic dimensions on
the one hand, and higher-level types (consisting in various configurations of these
dimensions) on the other.
The proposed coding system is also more inclusive than some other coding schemes for
gestures in the sense that it allows for communicative acts involving object manipulation.
(This is why we prefer to talk about acts of bodily communication, rather than using the term
“gesture” in many cases). Even though acts such as “give” and “show” are sometimes
included in coding schemes on adults (e.g., Blake et al, 2003, 2005) it is less common to also
include symbolic play behaviors in the same scheme as gestures, even though symbolic play
relates closely to pantomime and other iconic gestures. This richness is valuable since, for
example, it allowed us to trace development on the iconic side during the period studied here
(18-27 months) which comes prior to the “gesture explosion” sometimes between age three
and four (McNeill 2005).
The developmental analysis offered support for the MH model. Even though it would be
wrong to take it for granted that development has a stage-like structure, it is valid to treat this
as a hypothesis guiding empirical investigations. Accordingly, even though it is well known
that individual children differ considerably in (communicative) development, some general
stages, as well as transitions between these, could be discerned in Section 4 when
investigating the gestural (and to some extent linguistic) performance of the Swedish and the
Thai children as a single group. There seemed to be transitions from (what could be
interpreted as) triadic mimesis to post-mimesis1 around 20 months (Transition 1) and another
transition (although less marked) from post-mimesis1 to post-mimesis2 around 26 months,
when MLU levels passed 2 (Transition 2).
It proved fruitful to use the terminology of the MH model both in describing general stages of
gestural development, and in more detailed ways relating the development of specific
competences and communicative resources. For example, the developmental sequences of (a)
pointing gestures first combined with specific words and then later more flexibly with other
words (such as verbs), and (b) emblematic gestures first combined with specific words and
then later more flexibly with other verbal constructions, are both very similar since they show
the same progression from “holistic packages” into more productive and compositional usage.
At the same time the developmental sequence relating to pointing gestures and their
integration with language appeared stretched over a much longer time than the corresponding
developmental sequence relating to emblematic gestures – not all developmental patterns
correlated neatly around the two transition points focused on (20 and 26 months).
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It is important to note that both theoretically and empirically we are not arguing for abrupt,
universal transitions in semiotic competence and performance, zeroing in on specific time
points – which would be a rather absurd claim. For example, it is clear that conventionality in
communicative development does not start until the age of 20 months: after all, the
vocabulary of the children has conventional properties long before emblematic gestures
appear. There are also conventional, imitation-based aspects of index finger pointing,
emerging around the same time as the first words: blind children do not point with their index
fingers (Iverson 1998), while most seeing children do so prior to their first birthday. The
stages of the MH model should therefore be interpreted as general levels of semiotic
competence, dominated by, but not exhausted by particular communicative and cognitive
skills. This is reflected, for example, in the way different kinds of headshake-yes/no gestures
co-exist during the same time in development, while one particular type dominates for each
specific stage (cf. Figure 13).
The notions of triadic mimesis, post-mimesis1 and post-mimesis2 are themselves
generalizations over a number of specific skills. We believe that, as all generalizations, they
are useful for explaining certain patterns (or at least correlations) in the data. However, they
should not be “reified” and thus allowed to hide the more detailed structure of development in
individual children, in different contexts.
The cross-cultural perspective, adopted in the studies reported in Section 3 and 5, showed
considerable differences between the Thai and Swedish children: different rates of gesturing
in general, and in particular different rates of index finger pointing. In the oldest group
studied (8-9 years) this could be interpreted as resulting from a “taboo” against index finger
pointing, foremost to people but also to some extent in general, operating in certain more
formal contexts. It is possible that the different rates even in the youngest children (18-27
months), along with their “compensation” with other forms of pointing in a book-reading
context, reflected some implicit understanding of this norm. However, since the 4 year-old
Thai group was quite similar to the Swedish group in the elicitation study, we cannot
conclude that there was normativity involved behind the differences in the youngest children.
As pointed out in Section 3, there were more general differences in terms of activity types,
and degree of initiativity/respondence between the two cultural groups compared, and it needs
to be further investigated whether this may account for the variances found or not.
As development, our research on the issues discussed in this report constitutes an ongoing
process, but since research requires products, we offer this deliverable as a representation of
the current ”stage” of our understanding of semiotic development within the SEDSU project.
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