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Abstract

Computational co-creativity is an emerging area of research
in co-creativity, that connects to user-centered research in de-
sign, human-computer interaction and artificial intelligence.
A common vocabulary among researchers is critical for ad-
vancing research in such interdisciplinary work, but it is often
difficult to achieve. The concept of agency is one of the topics
of interest for the development of computational co-creative
systems. While agency can be broadly defined as a sense of
control over the creative outcomes of a co-creative process,
there is no shared understanding of how to design systems
for and with agency. In this paper, we reflect on the works
we have developed over the last five years as a starting point
for discussing the definition of agency. Further research will
allow us to investigate how agency manifests itself in human-
computer creative collaboration, also known as co-creativity.
We believe that having a common ground allows for a more
efficient process of analyzing and designing human-computer
collaborative systems.

Introduction
Interdisciplinary domains, such as computational creativ-
ity (CC), frequently present difficulties for researchers in
finding common ground between observed phenomena and
formalizing concepts in a shared manner. Co-creative re-
search faces an even greater challenge with computational
co-creativity, as it has a greater degree of overlap with do-
mains of user-centered research in design and HCI.

One of the challenges in this emerging area of co-
creativity research is developing a common vocabulary that
will allow researchers to better communicate their accom-
plishments in various domains of co-creativity. To that end,
we propose developing a common vocabulary centered on
the concept of agency in order to analyze and synthesize var-
ious strands of co-creativity research.

Our research group’s necessity led to a better definition
of the concept of agency. The group comprises of three
researchers from three continents (South America, Europe,
and Asia), each with our own set of experiences and re-
search interests. Our concepts, practices, and processes can
diverge significantly when working in multidisciplinary en-
vironments. However, to collaborate successfully in such an
environment, a shared vocabulary is required to find com-
mon ground. To overcome such differences, we saw the

need to take a step back and better understand the concepts
before applying them to creating a collaborative body of
knowledge in human-computer co-creativity.

We further began a search for uses of agency in ICCC pro-
ceedings in the literature. Based on this work-in-progress
analysis, we identify a few factors in current definitions
of agency that we believe are influential to the agency of
co-creative systems and would like to discuss with work-
shop participants. Identifying and designing systems with
these factors in mind will assist researchers in developing
co-creative applications and communicating their work to
others.

Developing Co-creative Systems with Agency
Our individual research interests range from human-to-
human interaction to human-machine collaboration in a va-
riety of domains. While not exhaustive, this review does
provide insights into the role agency may play in the design,
evaluation, and reflection of co-creative systems.

Co-creative systems in human-human co-creative
process
The third author discusses the human-human co-creation
process of prototyping digital musical instruments (Cale-
gario 2019). Musicians and designers used a modular proto-
typing toolkit that encapsulates technical details and accel-
erates experimentation.

The Probatio1 system comprises bases and blocks, which
aims to bridge the gap between abstract concepts and work-
ing prototypes by making it simple to experiment with pos-
tures and gestures that generate sound in real-time.

Besides the individual interaction with the system, de-
signers and musicians can cooperate with Probatio, physi-
cally communicating intentions, presenting and experiment-
ing with blocks that can be used as sensors for particular
intentions and circumstances. The artifact becomes a medi-
ator between two human creative agents, making it straight-
forward for the group to impact each individual in the final
creative result. In that sense, the concept of agency relates
to feeling in control of the instrument’s design choices and
the means to produce music.

1https://probat.io
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The agency concept in Probatio relates to the term mate-
rial agency discussed by Brown (Brown 2016), who build-
ing upon the work of Malafouris, combines the human inten-
tion with the material affordance of the artifact (Malafouris
2008).

In addition to the perceptible material possibilities, the re-
sponsive nature of the system allows for the agency in the
creation process of a digital musical instrument. The sys-
tem’s encapsulation of technical details opens possibilities
for people with little technical experience to see themselves
in constructing digital artifacts, clearly perceiving the effect
of their actions in creating digital musical instruments.

Computational co-creative systems for creative
collaboration
Through experiments with a system developed for real-time
rhythmic duets, the second author highlights the effect of
agency on user experiences with a music co-creation system.

The MASSE system was developed for real-time rhyth-
mic duets and employs a combination of high-level con-
straints and stochastic rhythm generation to select its rhyth-
mic behaviors (Ravikumar and Wyse 2019). MASSE was
evaluated by creating different configurations of the system
that played duets with the musicians. The different con-
figurations produced musical responses with different de-
grees of complementary in its rhythmic support (Raviku-
mar and Patel 2020). Musicians reported a satisfactory sense
of co-creative engagement different from controlling a tool
when the system produced suggestive rhythms and played
rhythms that opposed their musical ideas. In configurations
that the system behaved predictably and mirrored their con-
tributions, musicians felt that the system was a good fol-
lower. Musicians perceived the system as least co-creative
when it generated rhythms that were not correlated with their
contributions.

The development and experimentation of the MASSE sys-
tem augments the current work on agency in music co-
creation systems. In prior work, humans have perceived
agency in music co-creation systems that exhibit auton-
omy (Bown 2018), musical personality (Albert 2013), ini-
tiative through unpredictable behaviors (Lewis 2000), and
supportive yet interactive behaviors (Brown, Gifford, and
Voltz 2016). Experiments with the MASSE system suggest
that complementary behaviors can have predictable effects
of user experiences of co-creativity (Ravikumar and Patel
2020). This is, however, a preliminary result and needs to be
examined in greater detail with subsequent experiments.

Human-centered approaches on human-AI
collaboration
Designing collaborative systems with a human-centric per-
spective requires developers taking into consideration the
impact of systems on both the creative process and the prac-
titioners themselves. Author one investigated how different
design aspects of collaborative systems result in diverse per-
ceptions of agency within a creative process through various
studies.

The MayAI? system was designed to create a one-to-one
situation between a designer and a system in order to find

and develop ideas visually in the form of an image collage
(Koch et al. 2019). The system was able to explore and
exploit visual ideas by suggesting images that were either
similar to or diverged from the current collage in order to
inspire new ideas or even provoke the designer. The sys-
tem then inquired about the designer’s reasoning for select-
ing specific images that differed from the current collage.
As a result, designers attributed agency to the system in the
form of authorship (”I feel like I don’t work alone, I feel like
there is another person” (P15)) or having its own agenda
(”I think it was a ’she,’ and she maybe heard me but she
had her own opinions as well” (P14)). Such remarks were
primarily attributed to the system’s autonomy to follow and
explore specific ideas. This is consistent with Bown’s under-
standing that autonomy encourages users to perceive agency
(Bown 2018). Interestingly, the system’s ability to evalu-
ate and request reasoning from participants was viewed as
beneficial for reflection on current practice, but also some-
times as a criticism of their choices. This demonstrates the
potential of interpretive agency in creative practice, as pro-
posed by Fischer et al. In (Fisher and Shin 2019), they
argue that in order to fully understand and model creative
agency, we have to extend our view from generative agency,
the act of creating objects, to computationally-modelled in-
terpretive agency, the evaluation of the creative value. This
would enable systems to contribute narrative critique, criti-
cism, and commentary, in order to have more agency about
their creations and contributions. However, our results also
highlight the risk computational interpretation can pose to
the creator’s self-perception, potentially leading to negative
experiences or rejection of collaboration.

Furthermore, the ImageSense system was created to in-
vestigate the role and perception of intelligent systems in the
creative process (Koch et al. 2020). It incorporates five dif-
ferent intelligent tools with varying degrees of agency into a
visual ideation system in which multiple designers can cre-
ate and discuss ideas using a visual collage. In this con-
text, agency can be defined in terms of two dimensions: pro-
activity and adaptability. The former refers to how much
it interacts with and makes its own suggestions, similar to
(Lewis 2000; Brown, Gifford, and Voltz 2016), and the latter
to how much the system’s contributions adapt to the current
creative process. In studies with eight design teams, the per-
ceived level of agency increased with both dimensions. The
role of the included tools in the process was defined by this
perception. Systems that primarily adapted to the designer’s
actions were perceived as a design function, whereas sys-
tems that made their own suggestions were recognized as
assisting the creative process. When both dimensions were
present, the system was perceived as a potential partner who
could take the lead if the designer became stuck on an idea.
This preliminary finding will need to be investigated further
in future studies that include more and different dimensions.

Discussion
A common thread for furthering agency research in co-
creative systems emerged from the interactions between the
authors. The observations from co-creative systems for mu-
sic and creative ideation suggest that pro-activity and adapt-
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ability are desirable characteristics for an interactive system
to be perceived as a co-creator. Furthermore, observations
of human-human co-creation with the Probatio system point
in the direction of future research on agency in co-creative
systems via the design of co-creative spaces.

Agency between pro-activity and adaptability

While some of the approaches described above differ from
one another and are adapted to the type and domain of ap-
plication, we can see recurring themes that influence system
design and agency perception. All of our work tries to inves-
tigate the user’s perception of agency, how it emerges, and
to begin to understand how certain behavioral characteris-
tics influence it. One topic that emerged in our discussions
was the trade-off we see between pro-activity/autonomy and
adaptability. According to the results of our individual ex-
periments, both factors contribute to a user’s perception of
agency. However, the individual dimensions do not appear
to be sufficient to elicit a strong sense of agency.

In ImageSense, systems that actively suggested images
that were not directly related to the ideation process were
frequently regarded as beneficial to the creative process, but
did not convey a sense of agency that made them appear co-
creative despite their active contributions. Similar observa-
tions were reported by musicians who played with the con-
figuration of MASSE that produced uncorrelated rhythms.
Multiple musicians acknowledged the system’s ability to
generate independent rhythms. However, they did not feel
as co-creative as compared to the conditions in which the
system generated related material.

On the other hand, adaptability, or the ability to adjust
to new conditions, enabled the system in staying relevant
to the current task. In ImageSense, however, systems that
adapted closely to the designer’s actions were perceived as
design tools that helped to reflect and clarify current activ-
ities rather than active co-creators. Reports from MASSE
were also consistent with this observation. In configurations
that system behaved predictably and mirrored the musician’s
contribution, musicians felt that they were more in control
of the performance and considered the system as a good fol-
lower. However, they did report that their interaction with
the system was one of performing with a co-creator.

The above mentioned observations lend strength to the
idea that humans may perceive interactive tools as co-
creators when they exhibit a balance between pro-activity
and adaptability. Such systems exhibit an ability to generate
relevant contributions that lie on a range between exploiting
(following) the current task closely and exploring (diverg-
ing) from it to some extent. Among our different works, the
complementary behaviors developed in the MASSE system
is one such example. While complementary rhythms oppose
the musician, they also maintains relatedness to the inputs.
Preliminary experiments with the system suggest that com-
plementary responses have a positive on co-creative experi-
ences. The relation between complementary behavior and
agency is a connection that needs to be examined in greater
detail with subsequent experiments.

Agency and design space
Co-creative systems, such as the aforementioned, are fre-
quently designed with a predefined design and decision
space in which the system can navigate and make au-
tonomous choices.

The Probatio system, on the other hand, explores a sce-
nario in which one or more of the creative agents co-creates
the design space itself. The concept of agency in this con-
text refers to a sense of control over design choices (e.g., the
instrument’s design choices). However, extending and mod-
ifying the design space generally requires a more holistic
understanding of the task and context, which is a challenge
for current systems. We anticipate that computational co-
creative systems that co-create the design space will become
a viable approach to increase agency in the future.

Beyond Individual Experiences with Agency
Our work aims to build a shared vocabulary for long-term
design of the agency of co-creative systems. This paper fo-
cuses on a small brick that provides some hands-on exam-
ples of approaches to develop systems with agency. We be-
lieve that exercises like this can help us get closer to a more
precise definition of the term agency and the various con-
cepts that surround it. We have already begun to broaden our
investigation in this context, and we believe that this collab-
orative research on agency will benefit the larger community
in two ways: a better understanding of the impact of agency
in practice, and a more general model of agency for devel-
oping more advanced co-creative systems.

Understand agency in practice
The first goal of this work is to better understand from re-
searchers what agency means in their work and how they
use it in system development. Going forward, this entails
generating discussions and developing questions that allow
authors to articulate their systems from the standpoint of
agency. We would like to pose the following questions to the
researcher community in order for them to critically think
about their system design and practice from the standpoint
of agency:
• What do we mean by agency in computational creativity?
• What are the dimensions of agency?
• What are alternative words/concepts that people use in re-

lation to agency?
• What effect does agency have on human-computer cre-

ative collaboration, i.e. decision making or leadership?
• How does agency manifest itself in human-computer cre-

ative collaboration, for example, in terms of control, steer-
ability, or authorship?

• How does the definition of agency support us in develop-
ing co-creative projects?

• How could you convey agency in the system, for example,
through goals or autonomy?

Based on our findings, there seems to be a disconnect be-
tween theoretical work on agency and practical implemen-
tation of agency in systems, which commonly refer to other
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existing concepts. Collecting more examples of co-creative
systems designed with agency would not only broaden our
understanding of agency, but would also contribute to clos-
ing the gap, resulting in a more holistic definition of agency.

Develop a framework of agency
The second goal of this work is to create a framework for
using agency in system design and analysis.

To that end, we have begun to examine the definitions of
agency in eleven editions of the proceedings of the Inter-
national Conference on Computational Creativity (2010 to
2020). There are 513 papers in total, including full articles,
short articles, demo papers, and position papers. First, we
used Atlas.TI software to search the ICCC corpus for the
string agency. Then we eliminated the papers in which the
word differed from our researched theme, such as agency as
institution or organization. Then, based on word frequency,
we chose papers that contained the phrase agency at least
five times. Finally, we came up with a shortlist of twelve
papers that we divided among the research team for further
examination.

Throughout these papers, one common observation was
that agency was either attributed to the system itself, refer-
ring to specific functionalities, or to the perceived agency of
the system by the users. Examples of the former include sys-
tem intentionality (Guckelsberger, Salge, and Colton 2017)
and decision making process (Gemeinboeck and Saunders
2013). The latter frequently referred to aspects such as per-
ceived agency in movements (Saunders and Gemeinboeck
2018) or the system’s ability to provide alternatives that the
user can evaluate (Mateas, Mawhorter, and Wardrip-Fruin
2015). We intend to further investigate this divide in our
future work. As the number of papers that directly refer to
agency is rather limited we will also extend our scope to pa-
pers describing agency using related wordings and concepts.

Conclusion
Developing a common vocabulary around the notion of
agency for designing co-creative systems is a crucial matter.
It will benefit the collaboration of inter-disciplinary research
teams to advance co-creative systems. In order to achieve
this we need to explore how agency is understood in prac-
tice by the community as well as in theory. Finally, more
research is needed to identify the relevant dimensions con-
cepts that will enable a clearer definition of agency – how to
define it, measure it, and communicate it to others.
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