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Summary
Since dance is a performative art and cannot be displayed in museums, preserving movements is
an arduous task compared to other art forms. In such a scenario, how to preserve the legacy
of the movements of Isadora Duncan, the Mother of Modern dance, and save it from going
obsolete? In this thesis, we conducted a sequence of four participatory workshops with dancers,
designers and technologists to develop interactive systems that transmit Isadora Duncan’s dance
movement qualities onto the learners. We experimented with different technologies including
audio-based, virtual reality, mixed reality and on-screen projection.

Our results show that focusing on movement quality, rather than the movement sequence itself,
can help in developing kinaesthetic creativity in dancers. We also found that an elastic abstract
avatar supported the transmission of Duncan’s qualities better than a non-elastic humanoid
avatar.

Keywords

Dance learning technologies; movement-based interactions; participatory design.
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Introduction

”The Wind? I Am The Wind. The Sea And The Moon? I Am The Sea And The Moon. Tears,
Pain, Love, Bird-flights? I Am All Of Them. I Dance What I Am. Sin, Prayer, Flight, The
Light That Never Was On Land Or Sea? I Dance What I Am.”
-Isadora Duncan

Isadora Duncan was an American dancer in the late 19th and 20th century. Rejecting the
conservative restrictions of ballet since childhood, she strived to free dance and accelerated the
development of modern dance [8] Also known as ’Mother of Modern dance’, she often shocked
and surprised her audiences while influencing them with her progressive culture and ideas.
However, her controversial life and death often obscures the knowledge of dance imparted by
her.

After Isadora Duncan’s death, her legacy has been carried forward primarily by six dancers
through oral transmission from generation to generation. Unfortunately, since her dance style
is neither taught in regular dance classes these days nor it is popular among modern dance
learners, this dance style might go obsolete if it is not protected. As she plays an important
role in both arts and history, several initiative have been taken recently to protect her dance
style. Digital repertoires such as Isadora Duncan Archive [19] that maintains a digital archive
of her techniques and choreographies, mostly in the form of videos and texts, indicates the
need for such a preservation tool. In this age of new media technologies, it is important to
create interactive archives to preserve the modern dance pioneer’s knowledge on movements, and
provide an engaging learning experience for the dancers to deepen their skills and involvement.

This research aims to explore designing interactive technologies for dancers to experience Isadora
Duncan’s dance movement qualities. We followed a participatory design approach to conduct a
series of four workshops to develop and test interactive prototypes for new learners of Isadora
Duncan’s dance movements. Our results show how technology supports and constraints the
users’ learning process through empirical observations from the workshops and feedbacks of the
users after using the technological prototypes.

We worked closely with Elisabeth Schwartz, an expert dancer, teacher and dance historian who
had been interpreting the repertoire of Duncan’s movements for several years. Her knowledge
was an important source in conducting this research including developing the three interactive
technologies.
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Related Works

Over the last few decades, interactive digital technologies have turned more and more ubiquitous,
gradually penetrating into everyday human lives and culture from mere workplace. This
evolution is termed as third-wave HCI [5]. As we expand and probe into this culture, we aim to
address and answer design problems beyond productivity and utility.

HCI and arts have a lot to contribute to one another [33], though there are many challenges in its
collaboration. The structured academic nature of HCI and the highly personal and idiosyncratic
nature of art practice, can cause a constant friction in embracing their methods and processes
[11]. But when accomplished, this also bene�ts in expanding each other's limits. Dance is one
of the leading arts that pushes the boundaries of technologies in various domains including
performance, choreography, dance education and research [4].

Dance education using technologies

Several choreographers and artists have previously used technologies for dance education. Famous
dancer and choreographer William Forsythe, in collaboration with ZKM Karlsruhe, produced
'Improvisation Technologies' to train his company's dancers [14]. As in �gure 2.1, he used
graphical e�ects like animated lines to form geometrical shapes with his body in space and
annotated the movement sequences. This was one of the earliest e�orts, in the late 1990s, to
teach dance using visual metaphors and was released to the learners in the form of videos.

However, the advancements in new media technologies has also led to novel approaches to dance
pedagogy that didn't exist before. In the Double Skin/Double Mind project, Alaoui et al presents
an interactive learning system that captures and analyses user's movement qualities before
displaying corresponding visuals to the dancer [12]. Thus, by displaying such visuals that re
ects

Figure 2.1: 'Improvisation Technologies' by William Forsythe [13]
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CHAPTER 2. RELATED WORKS 3

user's movement qualities in real-time, they intend to improve the dancer's movement that
contributes to those qualities. Another example of using movements and manipulating visuals
is Isadora, a digital technology created by Mark Coniglio to be used during live performances.
This 
exible software tool allows for real-time processing of media manipulation and provides
interactive control over digital sound and video [38]. Other than using the visuals directly,
imagery can also be used to create movement metaphors in digital applications to teach and
enhance dancers' movements. The Capturing Stillness project uses a technique called Skinner
Releasing Technique (SRT), a image-guided approach to promote e�ortless movements. For
example, a fabric piece is visualised in virtual reality(VR) environment to change its shape and
formation. This acts as kinetic metaphor to inspire movements in the dancers. Though the
author questions the relation between kinaesthetic movements and such sensorial experiences
[15], they doesn't o�er a working methodology that can work for transmitting movement qualities
by using imagery.

Along the same line, another interesting example is the Choreomorphy project. It is a whole
body interactive experience, created for contemporary and ballet dancers to experiment the
use of imagery with body movements. Choreomorphy uses avatar in varying shapes, sizes and
with human/non-human characteristics, and allowed the dancers to experience the re
ection
of their own movements in the avatars. The authors found that each avatar created di�erent
emotions in the dancers [29]. In the same project, the implementation of visual metaphors,
like motion trails and traces or particle systems, was found to enhance the imagination in the
dancers. Besides being able to analyse their movement trajectories and speed, the contemporary
and ballet dancers were also able to get the 'feeling of the motion'. Infact, a detailed work
done by Stergiou et al summarises that visual metaphors can be implemented in the form of
geometrical shapes, tracing lines, avatars, environment and using actions as metaphors [35].

Archives and technologies

Archives are important to preserve movement knowledge over years. Technologies have also been
extensively used to document and archive movements. Motion bank is a product of four year
long project which aimed to operate as a 'free library for digital dance scores' and encourage
'peer to peer exchange' of knowledge in the form of ideas and processes among choreographers
[9]. Along the same line are more projects like Numeridanse website by Maison de la Danse
in Lyon [27], Jerome Robbins Dance Division Audio and Moving Image Archive by New York
Public Library [ 21] and Jacob's Pillow Dance archive [20] have promoted a large number of
artists and made their works digitally available for public to experiment with. These repertoires
mostly consist of digital media such as audio recordings, videos of performance, photography,
annotated timelines etc. and does not deal with the kinaesthetic learning for the dancers.

An example of interactive tool is Knotation, which is a mobile pen-based tool that allows
contemporary choreographers to document choreographic ideas by sketching and using their
own representations [7].

Inspiring creativity in movements

A considerable number of HCI studies have been carried out to help improvisation in dance.
But the key di�culty to support improvisation is that the technological expertise and resources
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required to implement while allowing for creative expression is enormous [23]. Research by Hsueh
et al shows that the shift between di�erent interaction patterns in a user is where creativity
happens. They also o�er implications to design interactive systems to inspire creativity in
dancers and are identi�ed by four parameters: indeterminacy, discoverability, appropriability
and correspondence [17]. Indeterminacy is exploited by using the vagueness in a system to
create complex relationships between the system and the dancer; discoverability is achieved by
allowing the user to learn the system and the movements progressively; appropriating is de�ned
as con�guarability of the system; and implementing correspondence(between the system and
the user) allows for users to explore movements.

Though there has been numerous researches in the past years to design for dancers, it is still
challenging to design for a moving body [32]. Kristina H•o•ok discusses in detail how designing
engaging interactions that consistently coordinates with our movements, non-verbal and social
behaviours is challenging [18]. The existing learning technologies are either not speci�cally
created for Isadora Duncan's dance practice or the existing archives (in the form of scores and
notations on paper) do not provide an engaging experience to the dancers. Thus, we cease this
opportunity to design engaging interactions that transmit Isadora Duncan's movement qualities
onto dancers. Our work aims to contribute not only to Duncan's dance practitioners, but also
to movement and dance-based researchers.

In the following section, movements vocabulary speci�c to Isadora Duncan's dance used in this
research will be presented.



C
h

a
p

te
r

3
Isaodra Duncan Movement Vocabulary

Movement vocabulary is important to establish a common language among the dancers (teachers
and learners), technologists and designers while they collaborate together. It can consist of
a range of forms, qualities, actions, techniques or body parts involved in the movements in a
particular language.

Duncan's philosophy of beauty is ingrained in its simplicity - being one with the nature. In the
book "Art of Dance", a collection of Isadora Duncan's essays, she writes:

"Man has not invented the harmony of music. It is one of the underlying principles of life.
Neither could the harmony of movement be invented: it is essential to draw one's conception of
it from Nature herself, and to seek the rhythm of human movement from the rhythm of water in
motion, from the blowing of the winds on the world, in all the earth's movements, in the motions
of animals, �sh, birds, reptiles, and even in primitive man, whose body still moved in harmony
with nature." [10]

It is thus evident that her notion of 'social' goes beyond just being communal and refers to
the harmony between human and non-human beings. One of the insightful writers, Ann Daly,
writes Duncan's dance theory has both aesthetic and social factors as its basis [8].

Duncan also explores about cosmic vibrations that connect to creativity in her movements.
Bresciani, artist director of the Isadora Duncan International Institute, explains that this rhythm
begins "from the solar plexus, runs through and beyond �ngers, toes, and eyelashes, and then
through the head, which tilts back" [31]. Solar Plexus (or celiac plexus), located between
the chest and stomach, is one of the focal points on the body that is often used in Duncan's
movement vocabulary.

The Isadora Duncan's movement principles used in this research was developed by working
closely with Elisabeth Schwartz, the connoisseur of Isadora Duncan's movements. The four
important principles based on Duncan's movement are given below:

ˆ Simple and natural - Duncan's dance movements are inspired from natural phenomenon
and rediscovers the classical principles such as form, beauty and motion.

ˆ Abandoning gravity - exploiting gravity to create movements that shows lightness.

ˆ Wave propagation - They're like the sea waves that goes back and forth, indicating the
'vibrations'.

ˆ Continuity - the movements look as if they are never ending and continuous.

The next chapter covers the design methodologies followed in this study.

5
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Methodology

We primarily followed a participatory design approach in this research study. The methodology
we followed is centered on humans and involves the users actively in the di�erent stages of
design. Moreover, we chose to do a qualitative study and worked with a small user sample
because "smaller studies with a signi�cant qualitative component can address many serious
design problems" [22].

The design methods followed are described below in detail.

User-Centered Design

User-centered design is "a process in which end-users in
uence how a design takes place" [1].
This perspective allows for placing the users at the centre of the design process and understand
their needs better in order to develop more appropriate systems [2]. Feedback from participants
can be collected through usability testing, sequence of tasks interview and questionnaires, on-site
observation and group discussions to amplify our understanding of the end user's requirements
[1].

Participatory Design

In participatory design, users are involved more actively in the design, where users act more
than just informants and help in shaping the design of the system [28]. This design approach
argues that the partnership between design researchers and participants allows the invisible,
implicit details to be investigated productively [34]. Participatory design is infact a type of
user-centered design, that bridges the domain knowledge in design and that of work practices
[28].

Working with participants together on low-tech prototypes also allows them to reshape the
technologies with low-tech materials [25]. According to Beaudouin-Lafon and Mackay, asking
for users feedback at every stage of the design process is one way to implement participatory
design [3].

Iterative Design

Considering the inability of designers in accurately predicting system requirements and per-
formance in real world scenarios, it is highly improbable that the �rst design implementation
would be successful [6]. Thus, an iterative approach to design is inevitable. Verschuren et al
further argues in 'Designing a Research Project' book that "design process is a logical sequence
and not a sequence of time" [37]. In an iterative design process, the designer constantly switches
between di�erent parts of the design process to reconsider the decisions made and the �nal
e�ects it can result. And more number of times it is re�ned iterative, the system will be better
that much [26].

6



CHAPTER 4. METHODOLOGY 7

To address the research question, "how can we design interactive technologies that transmit
Isadora Duncan's dance movement qualities?", we conducted a series of four participatory
workshops involving dancers, a team of technologists from Grenoble and designers at the
dance studio in Central National de la Danse (CND), Paris, each lasting for about 7-8 hours.
Technological prototypes were tested and iteratively improved to suit the users' needs in these
sessions. We relied on the teaching and experiential knowledge of a Duncan's movement expert
to create these prototypes. Bearing the CoVID 19 measures in mind, the participants wore their
masks during the workshop and the technologies used were also disinfected with sanitary wipes
before passing on to the next participant. All the participants signed a consent form and agreed
to participate in the experiments. They also agreed for the use of materials gathered during
these workshops, including pictures and videos.

My role was to organise and conduct these research workshops, actively collaborate between the
dancers, technologists and the movement expert while playing the role of a designer, developing
the audio instructor, building the Virtual Reality prototype and designing the Mixed Reality
experience. My supervisor, who is also a HCI researcher, designer and a dancer, participated in
these workshops.
The next chapters present the workshops conducted and closely discusses the technological
prototypes developed, data collected and the results inferred.
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Workshop 1: Bodystorming and

Co-ideation
The objective of this co-design workshop was to ideate for interactions through which the
users can learn, explore and play with the qualities of Isadora Duncan's dance. There was no
technology involved in the �rst workshop, rather we gave them various probes and activities
to sparkle their creativity as discussed in detail below. The following sections refer to the
participants as P1, P2, P3 and so on.

Participants

We recruited 4 French dancers (all women) who were either new or beginners in learning
Duncanian movements, besides our expert, Elisabeth Schwartz(P4) and my supervisor(P5). The
participants were between 30 and 70 years old and spoke French language. They have been
practicing other forms of dance for more than 5 years. The participants were recruited through
our contacts and they were not �nancially compensated. One of the participants (P6) joined
late and took part only in the role play and de-brief activities.

Procedure

We designed and conducted four di�erent activities (in the same order) during the workshop,
namely

ˆ Learning and documentation: The dancers learnt a Duncan's choreography piece, namely
'Prelude', from Elisabeth during this activity. We instructed the participants to use paper
to document their experience and the challenges they face while performing and think
about how technology can help them in these stages. We also gave them body maps to
draw and sketch their bodily experiences.

The knowledge of Isadora Duncan's movement principles were also explained to the
participants in this session.

ˆ Bodystorming: To explore the physical and social aspects as design resources, we used
bodystorming as an activity to spur creativity among participants with di�erent artifacts
[32]. We gave them a lot of props like elastic bands, feather-like light materials, woolen
threads, balloons, silk cloth and some craft stu� as in �g 5.1. They were asked to use
these materials on their body to enhance the application of Duncan's movement principles
in their dance. At the end, they were given a few questions to answer on a paper as in
Appendix 1.

ˆ Roleplay: We gave them the same set of props and we asked them to team up in groups
of two to do the roleplay. One person took the role of technology and the other one was
the dancer interacting with the technology, and they both had to enact a scenario such
that the technology helps the dancer. The technology character was considered to be a

8



CHAPTER 5. WORKSHOP 1: BODYSTORMING AND CO-IDEATION 9

Figure 5.1: Props used in Bodystorming and Roleplay activities

superpower that can take any form and it doesn't have any humanly constraints. They
again answered a few questions at the end of the activity as in Appendix 1.

ˆ Debrie�ng session: In this �nal activity, we sat together and discussed more about the
ideas and if they'd use these systems in their everyday lives.

Data collection and analysis

We recorded audio and videos during the activities, and took handwritten notes from the
participants. The collected data was translated from French to English later.
We color coded the participants data and numbered them as P1, P2 and so on. We organised
these data on the Miro board and grouped them in di�erent categories. Clustering these data
on the Miro board facilitated for better collaboration and to blend ideas together. We further
performed a thematic analysis[16] on the collected data. In thematic analysis, the data was
grouped into concepts based on the words used by the participants as seen in the Results
module.

Results

Our analysis resulted in six categories: feelings that generates movements, body parts, qualities
of expression, actions, learning movements with guidance and tracing lines. Each category is
discussed in detail below.

Feelings that generate Movements

Emotions play an important role in the movements of the dancers. Each of Isadora Duncan's
dance pieces have di�erent emotions attached to it.

P3 (in the learning session) noted thatdesire, following and initiation are the sequence of
feelings they feel during this dance. P5 also mentioned the same in body maps as in �g 5.2.

\..a dance of the inner emotions and of lived experience...exploration of us towards space ..I
feel part of space and time with this dance" (P2). (see �g 5.3)

P3 also proposed an idea tosculpt the space with your handsusing material like soft wax... As
in �g 5.4, P3 noted in the Body maps that they feelanxiety in their upper body.

Awareness of Body Parts

Di�erent body parts were either highlighted or used extensively by the dancers in this session.
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(a) Documentation by P3 (b) Body map by P5

Figure 5.2: Desire, following and initiation

(a) Documentation by P2 (b) Roleplay activity by P3

Figure 5.3: Exploration of space and time

Figure 5.4: Bodymap as noted by P3

P2 highlighted the movement of thespinal cord and mentionedskin of the hands to be
important in her movements as in �g 5.7.

P2 connected herankles with an elastic band as in �g 5.5 while body storming.
P3 used elastic bands on herarms and nails to highlight extremities on herhands as in �g 5.6.
Use ofsolar plexus is another important part of the movement as denoted by P3 (see �g 5.6),
P5 (see �g 5.9) and P1 as in �g 5.8.

Qualities of Expression

They also expressed Duncan's qualities in their movements and using the materials.

As noted by P3 on Body maps in �g 5.4,imaginary contact, grounding and evasion
were some of the experiences subjected by their body.
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