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Dot to Dot. Storytelling Without Words, Through
Gesture and Abstraction: What Can Robotics
Learn from Puppetry’s Language of Gesture?
Insights from a Theatrical Experiment

Eszter Angéla Kocsis

Abstract

Dot to Dot., a 45-minute experimental puppet performance premiered in 2023 at the Buda-
pest Puppet Theatre, demonstrates puppeteers conveying emotion and narrative through
movement and gesture alone. Using abstract dramaturgy, non-linear scenes, non-realistic
puppets, and rolling robot balls as simple social robots, it engages audiences in active me-
aning-making. Linked to the author's PhD research on puppetry-robotics intersections, par-
ticularly nonverbal channels in human-robot interaction (HRI), the study employed drama
workshops with children, questionnaires, and an online emotion-recognition experiment.
Findings show puppetry’s non-verbal system - movement, body language, visual symbo-
lism - as culturally responsive yet universally rooted, offering inspiration for contempora-
ry puppetry and socially adept robots, plus a proposed gesture-based puppetry lexicon for
technological interaction.

Key words

puppetry, robotics, nonverbal, gestures, abstraction, robot theatre, object animation, thea-
tre anthropology
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Puppetry is one of the oldest - and simultaneously one of the most innovative - the-
atrical forms, continuously experimenting with the possibilities of human storytelling
through the visual and expressive language of objects and movement. As an autono-
mous audiovisual medium, it offers a multidimensional interpretative space where the
physical puppet, form, gesture, and movement collectively create a unique performa-
tive experience that transcends text-centred narratives. This distinctive performative
language opens particularly exciting perspectives for the reimagining - or deliberate
avoidance - of classical dramatic literature, with puppetry acting not merely as a me-
diator but also as a creator in the process of meaning-making.

Over the past fifteen years, the development of social robotics has initiated a new
discourse, where the physical embodiment and the complex systems of non-verbal
interactions pose novel challenges to both technology developers and artists. The inte-
gration of robots into social environments - especially in homes, educational settings,
and care facilities - can be closely linked to the aesthetic and symbolic toolkit of the
performing arts, including puppetry. The gesture, animation, and stylisation practices
embedded within puppetry traditions provide valuable models for artificial entities,
contributing to the development of social robots’ signalling systems and communica-
tion strategies (KOCSIS 2021).

This study builds upon research associated with an experimental puppet perfor-
mance, investigating the power of abstract forms, non-verbal gestures, and storytell-
ing without words. Its aim is to explore how the expressive language of puppetry can
facilitate the creation of robots that are more human-like, acceptable, and credible,
as well as to identify design principles that may enhance human-robot interactions.

Accordingly, the study contributes to contemporary discourse at the intersection
of theatre studies and technology, reflecting the strengthening of puppetry as an au-
tonomous audiovisual medium and the emergence of new, non-classical theatrical
practices. These practices move away from text-centred performance towards visual
and movement-based interpretations. The findings of this research are poised not only
to enrich the theoretical development of contemporary puppetry but also to offer rel-
evant perspectives for examining the nexus between art and technology. Neither the
research nor this study aims to present or analyse all forms of contemporary puppetry,
it examines only one approach.

This study seeks to address three key research questions: first, what role puppetry
gestures can play in developing robots’ human-like and intelligible communication;
second, how effective the human-operated experimental method is in testing the
meanings of robotic gestures; and third, whether universal puppet movements exist
and how cultural differences influence their interpretation.
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Without Words: The Expressive Power and Theoretical Foundati-
ons of Abstract Puppetry

As a creator, one of my most important questions concerns the source of the pup-
pet’s effectiveness - the ‘magic’ it evokes, which so often captivates audiences. One
answer lies in abstraction: through the use of simple geometric forms and expressive
movements, concrete situations or even deeper philosophical contents can be con-
veyed to the audience. This approach allows spectators’ personal experiences and in-
terpretations to play a more prominent role, while the puppet’s visual and movement-
based practice becomes a unique expressive language in its own right.

Oscar Schlemmer, at the Bauhaus theatre, regarded the abstract symbolisation of
the human body parts as a form of metaphysical expression. During his time, tech-
nological advancements - such as precision machinery and scientific instruments -
opened new avenues for exploring modes of expression that the current era of robot-
ics and artificial intelligence has further expanded. In our production Dot-to-Dot, we
adhered to this perspective: by concealing the performers and employing expressive
puppetry, mechanical set movements and robots used as puppets, traditional text-
centred dramaturgy recedes, making way for meanings conveyed through abstract
form and motion. Schlemmer emphasised that mechanically operated puppets and
objects can become independent, expressive tools (SCHLEMMER 1978), a principle
we consciously applied in our piece.

Ldszl6 Moholy-Nagy was critical of the tendency of transferring literary works al-
most unchanged onto the stage. In his view, this approach fails to create a genuinely
theatrical form, as the production does not utilise theatre’s unique means but rather
imports another artistic system of expression (literature) onto the stage. Moholy-Nagy
argued that such ‘literariness’ burdens the theatre. Instead, he believed that a produc-
tion becomes truly theatrical when the plot, form, and instruments are arranged ac-
cording to the stage’s own laws - focusing on the minimal necessary elements. In this
approach, it is not the text that carries the primary meanings, but rather the interplay
of action, dynamics, space, form, and movement (MOHOLY-NAGY 1978).

Antonin Artaud’s theatrical conception is closely linked to the idea that theatre
must not merely imitate reality, but rather create an autonomous, dream-like world in
which the audience experiences the ‘reality of the stage’.” He maintained that a total
theatrical experience requires the intense and conscious mobilisation of all available
means - gesture, object, visual sign, sound, and movement. Artaud argued that text
should become secondary, or at least radically condensed, to prevent the stage events
from illustrating literary meanings, allowing them to unfold autonomously in the lan-
guage of theatre itself (ARTAUD 1985b).

In Artaud’s formulation, the essence of this language lies somewhere between
thought and gesture. Objects, movements, behaviours, and gestures must expand their
meaning, shifting from the concrete to the abstract until their significance becomes
autonomous and legible as signs - forming a kind of theatrical ‘alphabet’. This concep-
tion likens theatre’s language to hieroglyphs: a visual, rhythmic, and symbolic system
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wherein the individual elements function not merely as decoration or accompaniment
but emerge as meaningful agents.

According to this perspective, the fundamental elements of stage expression are
not words but rather music, movement, pantomime, and every sound and light effect
capable of affecting the audience sensually and associatively. Sounds, objects, and pup-
pets are not subordinated to the verbal meaning conveyed but serve as full-fledged,
equal components. Artaud envisioned such theatre as capable of freeing itself from
the ‘yoke of verbal meaning’, immersing the spectator in a deeper, more immedi-
ate, almost ritualistic experience (ARTAUD 1985a). Hans-Thies Lehmann’s concept
of postdramatic theatre (LEHMANN 2009) describes the weakening momentum of
dramatic narrative in contemporary performance, where text becomes subservient
to physical bodies, objects, and gestures. Instead of traditional conflict-driven dia-
logue, monologic, episodic, or textless forms prevail, treating text merely as raw ma-
terial while targeting active audience participation through situational or performa-
tive structures (LEHMANN 2007). This approach further enriches puppetry’s textless
expressivity, complementing the Bauhaus and Artaud legacies and proving relevant
to the questions raised later in this study concerning possible intersections between
puppetry art and social robotics.

The Meeting Points of Contemporary Puppetry and Social Robotics

The theatrical concepts emerging from the Bauhaus stage theory and Antonin Ar-
taud’s theatrical language fundamentally explore the possibilities of communication
that transcend words, relying instead on gesture, form, and movement. This artistic
endeavour closely relates to the themes of contemporary puppetry and social robot-
ics, wherein mechanically and mechatronically operated puppets - as well as robots
controlled by live performers - seek new modes of non-verbal expression.

A central question in both fields is how to bring objects or technologies to life:
which movements and gestures enable them to become autonomous, meaningful, and
interactive entities capable of forging deeper connections with their audiences. Along
these lines, the intersection of puppetry and robotics research opens new perspectives
on the expressive power of the body and movement, as well as on the interpretation
of communication between audiences and technology.

Although it is now 2025, and over the past century numerous visions of humanoid
and animal-shaped robots have been imagined within science fiction literature and
film, such entities are still far from widespread coexistence with humans. While the
development of social and companion robots has been ongoing for decades, the rapid
evolution of artificial intelligence remains difficult to follow even for technologically
inclined audiences, and current public discourse is dominated by diverse challenges
and concerns related to Al. Nonetheless, it is expected that social robots — which aim
to facilitate our daily tasks through physical embodiment and intelligible communica-
tion - will soon become more prevalent in our environments. Their increasing pres-
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ence in homes, healthcare, care, educational, or recreational spaces inevitably calls for
critical reflection and dialogue on the psychological, ethical, and social dimensions of
human-robot interaction (KOCSIS 2024).

Recent interdisciplinary research highlights that involving robots in artistic and
creative processes is not purely a technological issue, but requires a performative and
conceptual shift. Gomez Cubero et al. (2021) presented a collaborative project where
artists and engineers jointly explored robots’ active participation in visual and per-
formative artworks. Their main findings emphasise a shift from focusing solely on the
final product towards a co-creative, process-oriented, improvisational interaction, with
embodied, playful collaboration between humans and robots.

The so-called ‘puppeteering’ approach is especially important here, wherein human
movements are directly transferred onto the robot, creating a dimension of embod-
ied presence and perception. Moreover, abstraction has proven its legitimacy: open,
playful forms that encourage audience interpretation sustain engagement far more
effectively than closed, unambiguously realistic depictions. The study underscores that
the future success of interactive robotic systems depends not only on the end product
but also on the shared creative process and the sensorial, bodily presence involved
(GOMEZ CUBERO et al. 2021).

The intersections of puppetry and robotics are exemplified by the collaborations
between playwright and director Oriza Hirata and roboticist Hiroshi Ishiguro - such
as I, Worker (2008) with Wakamaru robots and Sayonara (2010) with the Geminoid F
android - which explicitly draw on bunraku puppetry techniques to investigate non-
verbal communication and the ‘emotional affordances’ of human-robot interaction.
Hirata likens directing robots to directing actors, creating ‘the eerie sensation of con-
sciousness’ through precise calibration of gestures and pauses, while Ishiguro engaged
the traditional bunraku puppeteer Kiritake Kanjiro III to humanise robotic move-
ment. Their work demonstrates how puppetry’s animation traditions - from karakuri
ningyo to Chikamatsu’s bunraku - offer practical methodologies for contemporary
robotics (POULTON 2014).

The social integration of robots over the past fifteen years has also inspired new
artistic experiments, leading to the emergence of robot theatre as a novel genre within
the performative arts. Robot theatre responds to current societal changes and fosters
deeper understanding of human-robot interactions, especially regarding emotional
and behavioural responses to robots by humans (SAMANI et al. 2024).

In this context, puppetry offers an excellent toolkit: the transformation of mechani-
cally operated puppets into mechatronic structures opens numerous new artistic pos-
sibilities for creators. Puppetry history not only provides examples for stylisation of
figures but also valuable references for condensation of signs, capturing of gestures,
and animation techniques, all of which may serve as useful models for developing
social robots (KOCSIS 2021). At the same time, viewers and users often experience
discomfort when robots closely resemble humans - a phenomenon known as the ‘un-
canny valley’ effect (ROSENTHAL-VON DER PUTTEN et al. 2014).
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lllusion and the Language of Gesture

In puppetry and robotics testing, several common features emerge, notably the
use of simplified, more abstract representations, as well as the phenomenon that
the puppeteer - often concealed from the audience’s view - animates the puppet
in a lifelike manner, thereby creating the illusion that the puppet moves autono-
mously. While audiences generally can see rods or strings controlling the puppet,
in so-called ‘black theatre’ performances, where performers clad entirely in black
velvet manipulate puppets within a lit area, spectators experience the sense that
everything moves on its own.

In robotics and Human-Computer Interaction (HCI) research, experiments con-
ducted using this principle - where robots or computer systems that appear autono-
mous and interact with humans are actually controlled partially or entirely by live
operators - are referred to as ‘Wizard of Oz’ experiments (JOCHUM et al. 2016;
MATHEWSON and MIROWSKI 2018; PAIVA et al. 2003).

For centuries, actors have in essence created ‘artificial intelligence’, understand-
ing acting as the embodiment of artificial behaviour through performance (SOTO-
MORETTINI 2017). Just as an actor convinces the audience that the character por-
trayed is someone else, or as a puppeteer persuades viewers that the manipulated
object is alive, so too must a social robot or Al system such as ChatGPT convince users
that it is an entity capable of intention, emotion, and agency.

While the hidden puppeteer model (e.g., black theatre) creates an illusion of au-
tonomy, contemporary puppetry increasingly features visible puppeteers alongside
their figures, where audience pleasure derives from the oscillation between belief in
the puppet and awareness of the puppeteer’s skill (BOYLE, CORNISH and WOOLF
2019). Puppeteers exploit this duality through montage, synecdoche, and abstraction,
actively engaging spectators’ imagination in character animation - paralleling Wizard
of Oz robotics experiments (JOCHUM et al. 2016).

Since prehistoric times, humans have endowed certain objects with symbolic status.
Rituals were the earliest forms of representation and interpretation, utilising masks,
statues, and artefacts. The animation of such objects functioned as a means to symbol-
ically master the world they inhabited. Over time, this practice evolved into magical,
religious, and playful (ludic) forms. Among primary modes of expression were hand
and head gestures, which became theatrical tools of communication. These gestures
effectively convey states and emotions, synthesising complex information and signal-
ling behaviours generally characteristic of human conduct.

The language of animation theatre is characterised by generalisation and the crea-
tion of symbolic objects. Through animation and interpretation, the stage sign dis-
tances itself from reality, thus puppetry becomes a semiotic situation, and its commu-
nicative tools transform into anthroposemiotic signs (BUJOREANU-HUTANU 2019).

This gestural language is understood by audiences worldwide, and although sig-
nificant cultural differences exist, a system of signs has evolved which is more or less
universally decodable through core gestures and nonverbal communication channels.
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Mapping this sign system draws upon psychology, neurophysiology, anthropology, and
cultural symbol research.

To develop effective communication channels and the most appropriate gesture sys-
tems for social robots, it is essential not only to study human gesticulation but also to
examine the unique gesture and sign system cultivated by puppeteers through object
animation.

Experimental Performance - Methodological Experiment

The experimental puppet performance Dot-to-Dot', realised in 2023 within the frame-
work of the Budapest Puppet Theatre’s Experimental Studio programme, is a 45-min-
ute wordless piece that employs visually abstract forms and departs dramaturgically
from classic storytelling traditions. The production uniquely integrates robotic spheres
as part of its performative elements (KOCSIS 2024).

The creative process followed the principles of devising theatre (KORSOS 2021),
employing democratic decision-making within the creative team. Various components
- such as puppetry, projection, and music - were regarded as equally important, with
the dramaturgical starting point centred on the development of an overarching narra-
tive arc rather than a pre-existing script.

Audience feedback was collected via three main approaches: (1) drama pedagogy
sessions, supplemented by educational materials designed to engage participants; (2)
post-performance questionnaire surveys designed to capture children’s responses, in-
cluding (2A) measuring affinity towards characters featured in the performance and
(2B) investigating attitudes towards robots; and (3) analysis of selected puppeteers’
gestures featured in the performance through an online questionnaire.

Drama Pedagogy Workshop and Educational Materials

Following the Dot-to-Dot performance, a processing workshop was conducted as part
of the Budapest Puppet Theatre’s Mozgaté® programme. Given that the production
is recommended for children aged eight and above, the workshop primarily involved
participants aged eight to twelve. Led by senior theatre pedagogue Viktéria Végvari
and drama pedagogue Blanka Hirmann, together with puppeteers Alma Virdg Pdjer
and Tibor Szolar, the session engaged the children in an interactive game structured
around a narrative framework: a new robotic ball arrives at the puppet theatre and
needs to be taught emotions by the children to enable its participation in the perfor-
mance (KOCSIS 2024).

1 Creators: Maresz Csonka, Zsolt Hegyi, lamyank, Eszter Kocsis, Mara Pallai, Alma Virag Pdjer, Ddniel
Szapu, Tibor Szolar.

2 Specific information can be found at https://budapestbabszinhaz.hu/mozgato.
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Fig. 1: Selected elements from the course assembled by the children during
the workshop, showing their visual interpretations of the attributes
‘playful’, ‘curious’ "happy’, and ‘lost’. Photo by: Blanka Hirmann.




[1/9207/67] ®elesyeay ]

Eszter Angéla Kocsis
Dot to Dot. Storytelling Without Words, Through Gesture and Abstraction ...

In line with the show’s conceptual approach, the children constructed a path com-
posed of abstract elements, each associated with specific emotions or feelings (Fig. 1).
By rolling along this course, the robot learned the behaviour essential for performing
on stage. The workshop also facilitated group discussion about the storyline, inviting
the children to reflect on the processes that unfolded during the performance and
express their personal interpretations and thoughts.

Despite initial feelings of uncertainty caused by the abstract visual environment and
unconventional dramaturgy, the children attentively observed the events throughout
the performance. They engaged in conversations regarding the onstage actions and
later eagerly shared their perspectives on what the performance meant to them during
the workshop sessions (STUBER 2024). Feedback from the teaching staff was equally
positive, appreciating how the production effectively stimulated the children’s imagi-
nation and their capacity for abstraction beyond typical expectations.

As is characteristic of the Mozgaté programme, an accompanying educational re-
source has been developed for the workshop. This supplementary material can be uti-
lised during form teacher classes, art and visual culture lessons, or even digital culture
classes. It includes a series of tasks and games designed to encourage discussion on
abstraction, its art historical contexts, and issues relating to robotics. The activities are
specifically aimed at facilitating creative thinking and reflective debate, offering practi-
cal support for teachers who wish to explore these themes with their pupils.

Questionnaire Survey after the Performance: Gathering Feedback
from Children

Measuring Affinity Towards Characters Featured in the Performance

Within the drama pedagogy workshop, children completed a two-part questionnaire,
the first section of which measured their affinity toward the characters presented in
the Dot-to-Dot performance. The questionnaire was based on a modified and simpli-
fied version of the Interpersonal Attraction Scale (MCCROSKEY and MCCAIN 1974),
adapted specifically for this research.

Participants were shown images of six figures and asked to indicate whether they
perceived the figure as a puppet or a robot (Fig. 2), whether they would like to be-
friend it, whether they approved of its appearance, whether they could imagine learn-
ing alongside it, and whether they found it frightening. A total of 111 children re-
sponded to at least one question in this section, with 80 of them born in 2013 or 2014
- primarily representing the 10-11-year-old age group.

An interesting finding for puppetry creators was that nearly two-thirds of children
did not consider the first two characters (the pyramid and the cube, which appear
together in a shared scene) to be puppets. Instead, children associated the notion of
‘puppet’ more strongly with anthropomorphic figures, despite the fact that complete
scenes can be successfully created with these simple geometric forms.
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Fig. 2: The characters featured in Dot to Dot. (Budapest Puppet Theatre)
and the questionnaire. Photo by: Marcell Piti.
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Moreover, nearly one-third of the respondents classified the fifth figure - a trans-
parent marionette - as a robot, notwithstanding visible control strings similar to
those on the other two marionettes that were considered puppets. This figure was
also perceived as frightening by 81% of the children. This reaction may be attrib-
uted to the unusual appearance of the puppet as well as the ominous atmosphere
conveyed by the accompanying music and projections within the context of the
performance.

Gender differences emerged as well: boys showed a clear preference for the male
character (built from cubes), while girls tended to favour the female character (built
from pyramids), expressing greater willingness to befriend or learn alongside these re-
spective figures. The robotic ball captivated the children the most, with 80.8% indicat-
ing they would most like to learn alongside it. Conversely, both the cube and pyramid
elicited negative responses from children of both genders.

Investigation of Attitudes Towards Robots

Attitudes towards robots in children have previously been examined using the afore-
mentioned Interpersonal Attraction Scale (TUNG 2011). The second part of the ques-
tionnaire contained general questions addressing whether the children thought robots
were smart or stupid, whether they liked them looking human-like or not, whether
they had ever encountered a robot before, if they believed robots did good or bad
things, whether they felt happy or scared when seeing a robot, whether they would
accept a robot as their teacher or preferred a human in that role, and whether they
would like to be friends with a robot or rather with another child (Fig. 3).

The task was to circle the statements they found agreeable. This part of the question-
naire was completed by 98 participants. The responses indicate that, overall, children
aged eight to twelve hold generally positive views about robots, expressing willing-
ness to befriend and learn alongside a robot; however, they prefer a human teacher.
Opinions are divided regarding the appearance of robots, with slightly more than half
(50%) believing it is better if robots do not resemble humans.

Examination of Selected Puppeteers’ Gestures Featured in the
Performance Using an Online Questionnaire

The third part of the research involved an online questionnaire featuring five short
video clips extracted from the recording of the performance. This questionnaire was
completed by adult participants who had not seen the live show. The clips presented
brief scenes in which emotional or affective states could be observed in the behaviour
of the animated characters. The videos included: two moving points of light; a playful
interaction between a cube and a pyramid; two anthropomorphic marionette scenes
(Fig. 3); an encounter between a moving robotic ball and a passive, stationary ball;
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1. Robots are smart.

2. Robots are dumb.

3. | like it when robots look like humans.

4. | don't like it when robots look like humans.

5. | have met a robot.

6. | have never met a robot.

7. Robots do good things.

Statement

8. Robots do bad things.

9. | feel happy when | see a robot.

10. | feel afraid when | see a robot.

11. | would be happy if a robot were my teacher.
12. | prefer that my teacher is a human.

13. I would like to be friends with a robot.

14. | prefer to be friends with a child.

0 10 20 30 40 50 60 70 80
Number of responses

Fig. 3: Attitudes Towards Robots Among Children Aged 8 to 12. Author’s own
elaboration based on questionnaire data.

and a scene featuring three moving robotic balls. Thirty-three individuals completed
this questionnaire.

Beneath each clip, respondents were provided with a list of six basic emotions along-
side several other positive and negative feelings from which they could select one or
more: anger, fear, suspicion, hostility, disgust, boredom, sadness, happiness, trust,
playfulness, curiosity, courage, surprise, and confidence. Additionally, an ‘other’option
was available, allowing participants to write in their own responses if not covered by
the listed emotions.

The questions focused on which emotions the viewers believed one or both char-
acters were experiencing in the respective scenes. The selected clips were chosen spe-
cifically because they featured comparatively strong gestures within the performance.

This aspect of the research functioned as a methodological experiment, as the un-
conventional dramaturgy and absence of dialogue rendered clear and explicit inten-
tions between the abstract characters less discernible. Interestingly, while each of the
five clips featured some emotions or feelings that were notably selected by many re-
spondents, nearly every other emotion option was chosen by at least one participant
in at least one scene.
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Fig. 4: Excerpt from the performance Dot-to-Dot (Budapest Puppet Theatre).
Photo by: Marcell Piti.

Moreover, the ‘other’ category received several unique responses in every case; for
example, in the first scene showing two points of light discovering each other, ‘love’
was submitted as an additional emotional interpretation.

The diversity of responses suggests that even in apparently straightforward scenes,
respondents tend to project their own emotions onto what they observe to a signifi-
cant degree.

This methodology could be employed most effectively if the scenes were specifically
crafted to portray gestures expressing emotions or feelings - that is, rather than using
excerpts taken from a performance, the scenes would be created expressly for such
research purposes. In that case, it would even be possible to develop a ‘gesture lexi-
con’ based on puppeteers’ movements, to which I will return later in this discussion.

The experiment’s findings show that the gesture lexicon is shaped through abstrac-
tion and audience engagement - comprehension is context-dependent, adapting to
the audience’s interpretations.
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Recommendations for the Puppetry-Inspired Design of Social Robots

Since animated performances are not miniature representations of dramatic theatre,
and the figures manipulated by puppeteers cannot be regarded as substitutes for dra-
matic actors (BUJOREANU-HUTANU 2019), it is essential to thoroughly analyse the
specifically puppetry-based gesture language in order to make puppetry methods uti-
lisable in the design of social robots. The practice of puppetry fundamentally consti-
tutes a body of knowledge transmitted from master to apprentice, although this is no
longer the only transmission method nor is its literature inaccessible - contemporary
puppetry knowledge circulates widely through workshops, books, articles, and train-
ing schools (FRANCIS 2012). Gesture analysis encompasses semiotic, phenomenologi-
cal, and practice-based approaches beyond traditional semiotics alone. Parallels can
be identified between object animation and the practice of animated film production,
warranting further investigation (GHANI 2012), while the manipulation of physically
embodied objects necessitates the development of new models.

Social robots are likewise physically embodied entities, and, like puppets, they
may manifest in a variety of forms ranging from abstract, simplified shapes to
highly realistic ones. Even anthropomorphic appearances represent necessarily sim-
plified variations of the human form. Alongside the utilisation and legibility of
human nonverbal gestures for audiences, there emerges a symbolic dimension that
must be considered not solely due to cultural differences but also for its broader
communicative significance.

Gestures and Symbols

Among the functions of nonverbal communication, the transmission of emotional
states and the communication of attitudes are particularly significant. Of the primary
communication channels, bodily communication - specifically gestures, posture, and
proxemics — warrants detailed examination. Each of the three categories of gestures -
deictic (indicative), expressive (emphatic), and symbolic - forms part of the puppetry
language repertoire. The cultural context is also critically important; for instance, in
the case of emoticons, it has been observed that while Western emoticons tend to
emphasise mouth movements, East Asian variants place greater emphasis on the eyes
(FATLAND and LI 2004).

Cultural characteristics also shape symbolism, as the meaning of an object is influ-
enced by its environment, including the spaces and institutions in which it appears.
Symbolic objects are characterised by multiple factors: the phenomena they evoke or
resemble, their interactions with other phenomena, and the narrower and broader
contexts of existence with which they share representational identity. The same sym-
bol may thus hold different meanings for a smaller group compared to the culture of
humanity as a whole (KAPITANY and KAPITANY 2021: 355-356).
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The examination of these aspects is especially important to ensure that the perspec-
tives of diverse social groups are represented in the design processes of such objects.
It is advisable to incorporate participatory design methodologies into this process,
approaches which have already been employed in human-computer interaction (HCI)
research. This user-centred design paradigm actively involves users in the design pro-
cess, thereby potentially democratising the future use of technology (VINES et al.
2013). Puppetry gestures show cultural specificity (e.g., stylised Noh movements), yet
abstraction enables cross-cultural understanding, as even non-experts can recognize
basic Noh elements internationally. Culturally embedded robots thus boost relatability
without losing expressivity.

The Classification of Possible Manifestations of Social Robots in Light of
Puppetry

As with puppets, social robots that are likely to become widespread in our everyday
environments in the future will exhibit diverse forms. The appearance of these robots
should correspond to their functions and the tasks they are intended to perform.
Based on classical puppetry forms and existing design practices, three categories can
be distinguished. If the art of puppetry is used as a model, the following classification
represents one possible version:

1. As with puppets, social robots that are likely to become widespread in our every-
day environments in the future will exhibit diverse forms. Based on classical puppetry
forms and existing design practices, three categories can be distinguished: (1) anthro-
pomorphic, zoomorphic, or pedomorphic appearances (e.g., humanoid, animal, or
toy robots) that follow the example of figurative puppets such as human and animal
puppets, with the mechanics and movements of marionettes or bunraku puppets serv-
ing as models; (2) non-anthropomorphic appearance but anthropomorphic behaviour,
where the closest puppetry analogy is object theatre or object play, and where gestures
manifested in movement and communicative interactions with humans play a key role
in usability—as in the case of Sphero Bolt social robots, whose light signals can be used
to express different robot states (MAHDI et al. 2022); and (3) no anthropomorphism
in appearance with functional primacy, referring to robots that operate collaboratively
with humans in everyday environments and resemble smart utilitarian objects (e.g.,
a smart vacuum cleaner) which, through minimal embedded communication, indicate
their operational status, charging needs, or similar information, with their puppetry
analogue being functional object play, a sub-genre of object theatre mentioned above
(ELLINGER 2017).
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The Usage Environment or ‘Dramatic Environment’

While this research builds on puppetry, its findings can in certain cases be generalised
to broader theatre practices, as puppets can also be interpreted as a concentrated
form of dramatic character.

The usage environment does not merely refer to the space or location where the
robot is deployed; it also encompasses the situations in which it may be present and in-
cludes the functions the robot is required to perform. Since the behaviour of a social
robot necessarily constitutes a performative act - meaning it must convince the user of
certain attributes (e.g., that it is attentive to the human, responds appropriately, etc.) -
theatre design practices can be invoked as a useful reference here as well.

One of the primary tasks of theatre directors and set designers is to analyse the
story or drama to be created, associating thoughts, feelings, and images with the
locations and scenes. In such analyses, they often compile tables that include vari-
ous aspects such as characters, plot, themes, set design, costumes, props, music, and
lighting.

Similarly, in robot design, a corresponding set of criteria or a tabulation can be
established, which might include the following elements: user/users, potential situa-
tions, associated functions, tasks to be performed in those contexts, possible errors,
and so on. Naturally, this may vary across different design processes. For instance, an
educational robot intended for use in a school setting should probably not be physi-
cally taller than the children it interacts with. Moreover, a highly realistic appearance
might not be ideal if the goal is to encourage users to feel comfortable sharing the
same space with the robot.

Personalisation

Personalisation is likely to become increasingly important for educational robots and
care robots used in healthcare settings. The robot’s appearance and behaviour can
be adapted to the needs of the user. As the research on puppetry showed, children
tend to prefer befriending characters that match their own gender: girls favour female
characters, while boys prefer male ones. From a design perspective, this visual differ-
entiation may not be very difficult to achieve, for example by creating a stylised base
character that users or buyers can ‘dress’ with various accessories according to their
preferences.

Concept for a Gesture-Based Lexicon
In the preceding chapters, I examined the aspects of appearance, situation, and per-

sonalisation, all of which contribute to the successful social integration of robots. In
the following, I outline a model for a gesture-based lexicon that, drawing upon the
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practical experiences of puppetry, may offer new directions for advancing human-
robot interaction.

Meaning-making is a social and cultural process that can only be interpreted within
sign systems and contexts - semiosis cannot exist without society (VOIGT 1977). An-
throposemiotics studies human sign use, emphasising that gestures are as culturally
determined as linguistic elements (BALAZS 2015b). Gestures can be iconic, symbolic,
indexical, or magical in nature and can often be substituted for verbal language. Cul-
ture is a collection of sign systems segmented in space and time; hence, disruptions in
sign use may arise. While transnational gestures exist, they are not universal (BALAZS
2015a).

The interpretation of culturally bound sign systems is corroborated by theatre an-
thropology, which analyses gestures not only as communicative tools but as condensed
carriers of meaning. Theatre anthropology highlights universal principles underpin-
ning stage behaviour across cultures. In The Secret Art of the Performer, Eugenio Barba
and Nicola Savarese argue that although performance styles and expressive languages
vary culturally, the underlying movement and behavioural patterns are often similar
(BARBA and SAVARESE 2021). Particularly significant is the ‘art of condensation’ -
the principle that bodily gestures convey meaning in a highly concentrated and essen-
tial form. This practice is readily applicable to social robot design, where movements
function less as replicas of reality and more as coded, efficient signals.

Overlaps in cultural traditions allow for the construction of movement forms and
gestures that are interpretable across broader contexts. Examples include the semi-
otic content of masks in Japanese No theatre and Preston Blair’s animation manual
(BLAIR 1994), which presents fundamental principles of motion depiction in a con-
densed, stylised manner. These examples substantiate that the most expressive ges-
tures do not necessarily imitate reality but rather rely on its stage-visual abstraction.

The culturally interpreted use of gestures is closely linked to the design of robot-
ic characters. Function-oriented development should create not merely mechanical
movements but ‘characters’ with personalities, where body language and behaviour
become integral to identity. The theatrical notion of character is particularly useful
here: according to Lajos Egri, situations arise from character rather than vice versa -
the dramatic authenticity hinges on ensuring a character is never placed in a scenario
from which its personality cannot be derived (EGRI 2022). This principle applies
equally to robot and puppet design: gestures and reactions are coherent and believ-
able only if based on a consistent character concept (TRIFAN 2023). Consequently,
a robot’s movements must consistently align with its constructed character to secure
authentic human perception and interaction.

Therefore, in developing a gesture-based lexicon, it is advisable to consider the
significance of sign systems created by human societies (anthroposemiotics), the cul-
tural variations in gesture meanings and interpretations, the specific features of the
robot’s usage environment and functions, the alignment of the robot’s character and
personality with the planned gestures, and scenario-based practices involving puppet-
eers that allow for the testing, measurement, and analysis of gestures.
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Conclusion

In this study, I presented the empirical research related to the experimental puppet
performance Dot-to-Dot. Based on the key findings, I have proposed a framework of
criteria that can be systematically considered throughout the design process of social
robots. This model draws inspiration from the millennia-old practice of puppetry,
whose analysis enables us to shape the future in a way that robots are perceived as
friendly by users, integrate smoothly into their environments, and provide meaningful
assistance in everyday tasks.

I recommended considering the following factors: the examination of nonverbal
gesture systems and symbolic meanings as fundamental components of human-robot
communication; and the application of participatory design methodologies through-
out the design process to ensure that the perspectives of all social groups are equally
represented. Furthermore, I suggested a classification approach regarding the appear-
ance and intended behaviour of social robots, based on various forms found in ani-
mation theatre and puppetry. Emphasis was also placed on analysing the usage envi-
ronment - or, borrowing theatrical terminology, the ‘dramatic environment’ — which
includes the locations, contexts, and possible functions in which a given robot may
operate. Finally, personalisation for target groups and end-users was proposed as an
essential design consideration.

In accordance with these criteria, it would be advisable to develop a gesture lexicon
during the design process. Such a lexicon would contain a finite set of movements
and gestures aligned with the tasks and functions expected, for which the animation
practice of puppeteers and the puppets’ simplified, sign-condensed motions can serve
as exemplary models.

The research led to the following conclusions regarding the posed research ques-
tions: (1) puppetry gestures play a key role in developing robots’ human-centred,
intelligible communication, as the expressive, nonverbal motions used in puppetry
- such as simple, deliberate movements — were readily interpretable by participants
during the performance, facilitating recognition of robots’ emotions and intentions
and thus contributing to positive human-robot interactions; (2) the human-operated
experimental method employing the Wizard of Oz technique, with robots covertly
controlled live in real time by puppeteers, proved highly effective, as most participants
successfully interpreted the gestures and recognised their intended meaning or emo-
tional content, confirming the method’s suitability for testing puppetry movements in
robotics contexts; and (3) while fundamental puppet gestures expressing joy, surprise,
or sadness were correctly interpreted by most participants regardless of cultural back-
ground, indicating universal elements, some stylised gestures showed interpretive vari-
ations, suggesting that successful human-robot communication - which can extend
the definition of theatre as a unique, real-time interaction between performer and
spectator - is shaped not only by cultural norms but also by individual differences and
moods, pointing to further research directions and the need for nuanced approaches.
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