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Abstract

As co-creative Al systems gain traction in artistic fields,
their integration into formal improvisational pedagogy
remains underexplored. This study examines how Lu-
minAl, an Al dance partner, mediates improvisational
practices within a structured educational setting, in-
vestigating how it reshapes norms and contradictions
between pedagogy and Al-mediated co-creation. Us-
ing Cultural-Historical Activity Theory as an analyti-
cal framework, we conducted a three-month diary study
with ten dancers and one instructor in an undergradu-
ate improvisational dance course, capturing student re-
flections and instructor interviews. Our findings reveal
that LuminAl functioned as both a catalyst and con-
straint in improvisation, reshaping movement decision-
making, spatial awareness, and collaboration. Dancers
adapted strategies to accommodate Al tracking limi-
tations, adjusting tempo, spatial positioning, and clar-
ity of movements. While some students experienced
frustration due to technological constraints, others re-
ported increased self-reflection, creative expansion, and
novel co-creation dynamics. From an instructional per-
spective, the Al disrupted class structures, requiring
the instructor to navigate tensions between Al engage-
ment and human improvisational flow. Key contra-
dictions emerged—between spontaneity and constraint,
autonomy and responsiveness, and pedagogy versus Al-
mediated co-creation. By analyzing these adaptations,
we contribute to discussions on Al in co-creative edu-
cation, advocating for systems that enhance rather than
restrict embodied pedagogy, fostering new movement
possibilities within improvisational dance.

Introduction

The integration of Al into artistic and performative practices
has expanded beyond experimental settings into real-world
applications, particularly in dance improvisation, choreog-
raphy ideation, and interactive performance. Al systems
such as LuminAI (Trajkova et al., 2023) have been used
to generate movement sequences, inspire creativity, and act
as improvisational agents, augmenting human artistry in
novel ways (Long et al., 2020; Jacob et al., 2019; Desh-
pande and Magerko, 2024a). However, most studies on
co-creative Al focus on short-term evaluations in structured
workshops or controlled settings, limiting insights into how
these systems integrate into professional creative workflows
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over time (Zhou et al., 2024; Maher et al., 2023; Deshpande
et al., 2024; Chen and Tong, 2023; Kim and Mabher, 2021;
Lucas and Martinho, 2017). Research on Al-assisted dance
(Liu and Sra, 2024a; Wallace et al., 2023), music compo-
sition (Ford et al., 2024; Suh et al., 2021), and digital art
tools (Deshpande et al., 2024) typically relies on immedi-
ate task-based assessments rather than longitudinal studies
of sustained artistic adaptation. Even multi-session stud-
ies (Davis et al., 2024; Deshpande and Magerko, 2024b)
remain limited in duration, leaving a gap in understanding
how Al tools evolve with user adaptation and influence cre-
ative processes over time. This study addresses this gap
by examining how LuminAlI (Trajkova et al., 2023) func-
tions within a formal undergraduate improvisational dance
course, focusing on its role as a catalyst, constraint, and
co-creator in the creative process. Using Cultural Histor-
ical Activity Theory (CHAT) (Batiibwe, 2019), we inves-
tigate the research question: How does LuminAl, an em-
bodied Al reshape the system of an improvisational dance
class, and what contradictions emerge between traditional
pedagogy and Al-mediated co-creation? To explore this,
we conducted a three-month longitudinal diary study in-
volving ten dancers and one instructor, collecting qualita-
tive data through student logs, written reflections, and in-
structor interviews. Our findings reveal that LuminAl sig-
nificantly restructured improvisational norms, shifting stu-
dents’ focus from human-human interaction to human-Al
collaboration. While some dancers adapted their movement
strategies—modifying spatial awareness, tempo, and gesture
clarity—others found LuminAI’s tracking constraints frus-
trating, exposing tensions between Al-imposed limitations
and the fluid, spontaneous nature of improvisation. Rather
than serving purely as a creative aid, LuminAl acted as both
an enabler and an obstacle, reshaping the way dancers ap-
proached improvisation. From an instructional perspective,
LuminAlI transformed classroom dynamics, requiring the in-
structor to navigate between Al engagement and traditional
group improvisation. The system’s constraints, while some-
times restrictive, also encouraged deeper self-reflection and
alternative movement exploration. These findings align with
(Deshpande and Magerko, 2024b), who advocate for adapt-
able Al that responds to human improvisation, and (Bown
et al., 2020), who emphasize the importance of dialogue-
based co-creativity in Al-driven artistic collaborations. Ul-
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timately, this study highlights the dual role of Al in dance
pedagogy—both as a disruptive force that challenges estab-
lished improvisational methods and as a tool that fosters new
forms of creative exploration. By identifying key contradic-
tions and adaptations in Al-mediated dance education, we
contribute to ongoing discussions on AI’s role in co-creative
learning environments. We argue that Al systems must
prioritize adaptability, transparency, and intentional design
to better support embodied pedagogical practices, ensuring
that technology enhances rather than restricts artistic expres-
sion.

Related Work

Artificial intelligence (AI) has emerged as a powerful co-
creative agent across artistic, educational, and design do-
mains. Researchers have explored how Al systems col-
laborate with humans in generative processes, improvisa-
tion, and ideation. However, much of this research em-
phasizes short-term usability and immediate interactional
effects, leaving gaps in understanding how co-creative Al
tools evolve over time or embed within professional and ed-
ucational workflows. This section reviews three key areas
of prior work: co-creative Al in dance and choreography,
thematic analysis methodologies in co-creative Al research,
and classroom deployments of Al systems that support cre-
ativity.

Co-Creative Al in Dance and Choreography

Dance has become an important focus in co-creative Al re-
search, where Al-driven systems assist with choreographic
ideation, improvisation, and movement augmentation. Stud-
ies on systems such as LuminAl investigate human-Al im-
provisation, revealing the movement adaptations required
for Al-mediated performance (Trajkova et al., 2024). Tools
like DanceGen provide early-stage choreography support
but face challenges in aligning Al-generated sequences with
artistic intent (Liu and Sra, 2024a). Other projects, such
as Kinetic Dialogues, use Al-driven avatars to generate mo-
tion feedback loops, encouraging dancers to break habitual
patterns, though sometimes disrupting structured rehearsal
processes (Berman and James, 2015). Robotic dance stud-
ies similarly highlight tensions in maintaining thematic co-
herence, underscoring limitations in AI’s capacity to gen-
erate compelling, integrated performances (Filippo et al.,
2023). Despite these advancements, most research focuses
on short-term interactions, leaving unexamined how dancers
refine their use of Al systems over extended periods.

Challenges and Gaps in Longitudinal Evaluation

Across artistic domains, co-creative Al tools face persis-
tent challenges, including aligning outputs with artistic in-
tent, maintaining real-time adaptability, and cultivating user
trust. Numerous studies emphasize that Al-assisted cre-
ativity requires ongoing human intervention, as artists re-
fine Al-generated outputs to meet their creative goals (Liu,
2024; Pataranutaporn et al., 2024). Technical unpredictabil-
ity—while sometimes a source of inspiration—can also dis-
rupt structured creative workflows, creating friction in prac-

tice (Wallace et al., 2023; Deshpande et al., 2024). Crit-
ically, most evaluations remain confined to single-session
experiments, assessing usability and creativity at a moment
in time, rather than exploring how human-AlI collaboration
evolves within sustained professional or artistic settings.

Use of Thematic Analysis in Co-Creative Al
Research

To capture the complex, subjective dimensions of human-
Al collaboration, recent studies have increasingly employed
thematic analysis as a qualitative research method. III
(2025) applied thematic analysis to tabletop role-playing
game experiences, assessing how generative Al enhances
narrative co-authorship. In professional design, Park et al.
(2024) revealed that designers predominantly frame Al as a
visual ideation tool rather than a verbal collaborator, empha-
sizing the need for modality-sensitive systems. He and Do
(2025) investigated industry perspectives on Al attribution,
highlighting challenges around authorship boundaries. Eth-
ical concerns were central in the work of Rezwana and Ma-
her (2023c), who used design fiction to examine user trust
and agency in human-Al co-creativity. In educational con-
texts, Jonsson and Tholander (2022) and Fu et al. (2025)
applied thematic analysis to uncover tensions between au-
tomation, learner agency, and collaborative creativity. The-
matic analysis has also supported the development of design
frameworks, such as COFI (Rezwana and Maher, 2023a),
which models human-AlI interaction in co-creative systems.
Overall, this methodological approach has provided critical
insights into the subjective, relational, and ethical dimen-
sions of co-creative practice.

Classroom Deployments of AI Systems Supporting
Creativity

Beyond artistic domains, the classroom has become an in-
creasingly important site for Al deployments that aim to fos-
ter creativity. Rane, Choudhary, and Rane (2023) explored
how Education 4.0 and 5.0 frameworks leverage Al for per-
sonalized, adaptive learning, emphasizing student-centered
creativity. Marrone, Taddeo, and Hill (2022) examined stu-
dent perceptions of Al in creative tasks, highlighting the
need to design educational Al systems that actively support
creative thinking. Southworth et al. (2023) advanced the Al
Across the Curriculum model, showing how embedding Al
literacy across disciplines can empower creative student en-
gagement. Grassini assessed the cognitive and creative im-
pacts of tools like ChatGPT, while Wang, Sun, and Chen
(2023) demonstrated that institutional Al capacity correlates
with students’ self-efficacy and creative performance. Ad-
dressing ethical considerations, Akgun and Greenhow Ak-
gun and Greenhow (2022) emphasized the importance of
constructionist, agency-oriented approaches in K-12 Al de-
ployments. Holstein, McLaren, and Aleven (2019) devel-
oped real-time classroom orchestration tools to enhance hy-
brid human-AI collaboration, while Dimitriadou and Lanitis
(2023) provided critical evaluations of smart classrooms, un-
derscoring the need for alignment between technological af-
fordances and pedagogical goals. For the ICCC community,



these studies offer valuable insights into how Al systems can
not only assist artistic professionals but also cultivate cre-
ativity among learners in formal educational settings.

Study Design

A diary study, a qualitative longitudinal research method,
was used to capture real-time participant experiences (Bol-
ger, Davis, and Rafaeli, 2003). We employed a feed-
back study approach, where dancers responded immedi-
ately to structured prompts, reducing recall bias (Czerwin-
ski, Horvitz, and Wilhite, 2004; Hess and Wulf, 2009). This
method provided rich insights into how Al influenced im-
provisational decision-making, collaboration, and creativity.
This study was guided by the following research question:
How does LuminAl, an embodied Al, reshape the system
of an improvisational dance class, and what contradictions
emerge between traditional pedagogy and Al-mediated co-
creation? This study received ethics approval from the In-
stitutional Review Board at Georgia Tech, ensuring that all
procedures adhered to established standards for research in-
volving human participants. Prior to participation in the
dance improvisation class, all students were informed of the
nature of the class and were provided with detailed infor-
mation sheets explaining the purpose, procedures, potential
risks, and benefits of the study. Written informed consent
was obtained from all participants. Given the dual role of
the instructor as both teacher and research collaborator, spe-
cial attention was paid to mitigating potential power dynam-
ics. Researchers clearly communicated that the study was
voluntary if enrolled and would not affect students’ grades,
class standing, or relationship with the instructor. To further
reduce implicit pressures, the instructor did not have access
to raw data or identifiable participant responses during the
analysis phase. Research team members maintained partic-
ipant confidentiality by anonymizing all transcripts and ob-
servation notes, ensuring that reported findings reflected col-
lective patterns rather than individual performances or iden-
tities.

Participants

The study involved ten college-level BA students and one
instructor from Kennesaw State University, a university lo-
cated in the southeastern United States outside of Atlanta,
GA. Nine identifying as female and one as male were under-
graduates pursuing majors in dance, theater, psychology and
exercise sciences and had 4 to 18 years of professional dance
and choreography experience across modern/contemporary,
improvisation, jazz, tap, African/afrobeats, hip-hop, litur-
gical, lyrical, musical theater, acrobatic, ballroom, Latin:
bachata, salsa, tango, heels, belly dance, Chinese folk, and
flamenco among other dance forms. The students had also
been involved in a dance performance between 1 to 10+
times in the past year. The instructor who self-identified as
a female has 21 years of teaching experience. The instructor
is a choreographer, filmmaker, and educator with expertise
in dance technique, improvisation, pedagogy, and the inte-
gration of technology in dance.

Class Structure

Each 75-minute session followed a structured format:
Warm-up (15 min) focused on attendance, announcements,
and physical exercises. Concept Exploration (20-30 min)
introduced improvisational techniques and compositional
strategies. Al Interaction (30-35 min) involved engaging
with LuminAl to explore movement qualities like weight,
space, and time. Group Collaboration (10-15 min) refined
movement sequences inspired by Al interactions. Finally,
Reflection (10 min) consisted of journaling insights on cre-
ativity, expressiveness, and adaptation.

Data Collection

The diary study used a structured 15-point questionnaire de-
signed to capture dancers’ immediate reflections on their ex-
periences engaging with the LuminAl system. This ques-
tionnaire included prompts covering emotional reactions
(e.g., “How did you feel about your interaction with Lumi-
nAl today?”), perceived creative outcomes (e.g., “Give ex-
amples of any instances where the tool sparked new ideas
or influenced your movement choices.”), technical interac-
tions (e.g., “Did you face any problems today while using
LuminAI?”), and broader reflective themes (e.g., “How did
LuminAlI challenge you today?”.

To respect the natural flow of the class, the questionnaire
was not completed mid-session but administered during the
reflection portion at the end of each class. Dancers did not
stop dancing to respond; rather, the reflection phase was
a designated time after the movement activities, intention-
ally structured as part of the class to allow for cool-down,
discussion, and meta-level reflection. Such reflective prac-
tice is already a standard component of many improvisation
and dance pedagogy contexts, so incorporating written diary
entries aligned naturally with existing pedagogical rhythms
and did not represent a major disruption.The instructor pro-
vided parallel logs, reflecting on student interactions and
pedagogical shifts. Additional data included two student re-
flections (during the halfway point and at the end) and an
instructor’s written reflection, supplemented by a retrospec-
tive interview exploring AI’s impact on improvisation norms
and class dynamics.

Final Performance

The study culminated in a live improvised performance with
LuminAl, marking, to our knowledge, the first human-Al
collaborative improvisation in a formal dance setting.

Cultural-Historical Activity Theory (CHAT) as
Deductive Analysis and Inductive Analysis

We employed an iterative coding process grounded in
Cultural-Historical Activity Theory (CHAT) (Batiibwe,
2019), a framework that examines human activity as a
dynamic system shaped by interactions between subjects,
tools, community, rules, division of labor, and outcomes.
Recognizing that these components are historically devel-
oped and continually evolving, CHAT allowed us to situate
the dance class not as isolated events but as a broader, so-
cially and culturally mediated system.
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Our analysis combined deductive and inductive ap-
proaches (Braun and Clarke, 2006). Deductively, we applied
CHAT’s seven core elements—Subject, Object, Tools, Rules,
Community, Division of Labor, Outcome—to organize and
interpret interactions within the activity system, ensuring
theoretical alignment. Inductively, we engaged in open,
bottom-up coding to capture emergent, context-specific pat-
terns beyond the CHAT categories, such as students’ shifting
emotions, adaptive strategies, and unanticipated improvisa-
tional practices.

This process produced a comprehensive codebook of 20
themes, 29 sub-themes, and 60 distinct codes, systematically
grouped under the CHAT framework: students (Subjects),
pedagogical aims (Object), the LuminAl system (Tools),
governing norms and constraints (Rules), the class collec-
tive (Community), shared and shifting roles (Division of
Labor), and the creative transformations (Qutcome). This
hierarchical organization enabled a nuanced understanding
of the multifaceted interactions shaping the human-Al im-
provisational space. A link to the CHAT diagram and code-
book can be found here.

A central analytic focus was on identifying contradic-
tions, or tensions within and between system components,
which CHAT views as key drivers of change. We traced
primary contradictions (within single elements, such as stu-
dents’ conflicting expectations), secondary contradictions
(between elements, such as tool limitations versus creative
goals), tertiary contradictions (between old and new prac-
tices), and quaternary contradictions (linking the activity
to larger institutional or cultural contexts). By analyzing
these tensions, we illuminated how integrating LuminAlI re-
shaped pedagogical practices, creative processes, and social
dynamics, offering critical insights into the evolving nature
of human-AlI co-creation.

Positionality

We recognize that in thematic analysis, researchers’ back-
grounds and interpretative frameworks significantly influ-
ence the data analysis process (Camurri et al., 2016). To
enhance transparency and contextual understanding, we pro-
vide background information on the authors. The first au-
thor, who holds a Ph.D. in HCI, has a background as a pro-
fessional ballet dancer. The second author is a dance pro-
fessor with 34 years of dance training and has worked ex-
tensively with most of the students involved in this study.
The third author is a Human-Computer Interaction (HCI) re-
searcher with professional dance experience. The final au-
thor, who holds a Ph.D. in Computer Science, has expertise
in computer science and cognitive science, with extensive
experience in co-creative Al, museum and art installations,
and creative computing education. By outlining these back-
grounds, we aim to provide the reader with a clearer per-
spective on how our interpretative lenses may have shaped
our thematic analysis.

Results

This section presents the findings of our study on integrating
LuminAlI into an improvisational dance class using Cultural-

Historical Activity Theory (CHAT) as an deductive analyt-
ical framework as well as inductive analysis. The results
reveal how LuminAlI influenced creative collaboration, ped-
agogical dynamics, and movement generation, as well as
how students and instructors adapted to its presence. Our
analysis is informed by the daily student and instructor logs,
two written student reflections in the middle and at the end
of the study, instructor post-study questionnaire responses,
and a retrospective interview with the instructor, highlight-
ing key contradictions, emerging patterns, and the evolving
perception of LuminAl over time.

Subject: Student and Instructor Perspectives

Student Experience: From Skepticism to
Adaptation

When first introduced to LuminAl, many students viewed
it as an unnecessary or even frustrating addition to their
improvisational practice. Some felt that Al lacked a clear
purpose in dance, with Dancer 3 admitting, "I didn’t really
get why we need to integrate Al into dance and I don’t re-
ally like it.” Others were initially disappointed by the sys-
tem’s glitches and lack of responsiveness, with Dancer 5
remarking, ”I was expecting more, but the Al kept glitch-
ing and wasn’t picking up what I was doing.” The percep-
tion that LuminAl failed to recognize or reflect the nuance
of their movements caused some students to disengage en-
tirely. Dancer 4 candidly shared, "I did not really pay at-
tention to the Al it doesn’t really pick up what I'm doing
anyways. .. I got my inspiration from other dancers much
better” Over time, however, many students adjusted their
expectations and learned to work within the system’s con-
straints. Some began to see LuminAlI as a tool for creative
exploration rather than as a direct co-creator. Dancer 5, who
had initially resisted the Al, later acknowledged, ”With ev-
ery session, I began to see improvement... The movements
of LuminAl were starting to look like actual dances.” An-
other reflected on their gradual shift in perception, saying,
VAt first, I was really skeptical, but by the end, I was more
comfortable and confident to try new things and branch out
with my improv with the AI” (Dancer 10). By the end of
the semester, students had developed a range of responses to
LuminAl. Some continued to question its artistic purpose,
while others found it useful for breaking habitual move-
ment patterns and discovering new possibilities. Dancer 9
described this realization, stating, ”When dancing with Lu-
minAl I realized that my improv is very repetitive. The Al
encouraged and inspired me to branch out.”

Instructor Perspective: Mediating Al in the
Classroom

The instructor initially struggled to determine how best to
incorporate LuminAl into an improvisational curriculum,
which traditionally prioritizes spontaneity, human connec-
tion, and embodied feedback. She acknowledged that inte-
grating Al into the classroom was both an exciting opportu-
nity and a pedagogical challenge, explaining, "It takes a lot
of focus and doesn’t seamlessly integrate into many ideas —
you have to be very specific about how you want to use it and
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design experiences to meet those goals.” As the semester
progressed, the instructor observed growing student engage-
ment, which shaped her own perception of LuminAI’s role
in the classroom. She reflected, "My perception is much in-
fluenced by how my students are receiving the tool. In the
past few weeks, I have seen some excitement emerge, which
lifts my perception as well.” While she recognized Lumi-
nATI’s potential for prompting new movement choices, she
also noted its inability to replicate the depth of human con-
nection that is fundamental to dance improvisation. Com-
paring LuminAl to traditional duet improvisation, she re-
marked, ”LuminAl does not compare to improvising with a
real partner at this point.” Despite these limitations, she saw
value in LuminAlI as a creative stimulus, particularly in en-
couraging students to approach movement with greater in-
tentionality and to rethink their relationship with technology
in dance.

Object: Goals of AI Integration

The goal of integrating LuminAlI into the course was to ex-
pand students’ improvisational learning by introducing an
Al system as an interactive dance partner. The instructor
hoped that LuminAI would challenge students to develop
adaptability, generate unexpected movement ideas, and ex-
plore new choreographic possibilities. At first, students
struggled to understand the purpose of working with Al in
a dance context. Dancer 3 admitted, "I was confused about
the point of a dance AL” Others were intrigued by the in-
tersection of technology and dance, with Dancer 6 stating,
”I was interested in how science and something like dance
could come together to create something really cool.” As
students continued engaging with LuminAl, many recog-
nized its potential as a tool for movement reflection rather
than as a replacement for human collaboration. Dancer 11
described this shift, explaining, ”7To me, the Al was a reflec-
tion of myself. Not a direct mirror, but a reflection of the
emotion and general ideas of my movements.” Another saw
LuminAlI as an unbiased movement generator, noting, "It
can show you your movement vocabulary while also show-
ing you modified or new ways to move” (Dancer 12). By the
end of the course, most students had adjusted their expec-
tations and found ways to engage with Al creatively, even
if they did not see it as a fully autonomous improvisational
partner.

Tool: AI as a Movement Mediator

LuminAlI functioned as both a creative prompt and a con-
straint. Some students found inspiration in its responses,
with Dancer 11 saying, ”Sometimes it would give me ideas
that I could add into my improv.” Others, however, found its
lack of real-time interaction limiting, describing it as "cold”
compared to human partners (Dancer 4). Technical limita-
tions shaped how dancers engaged with Al. Dancer 5 noted,
"I had to alter my way of thinking with my improvisation
and be more creative with it,” explaining how AI’s inabil-
ity to track floorwork or quick movements forced students
to adjust their approach. Despite its limitations, some stu-
dents appreciated LuminAI’s capacity for iteration, seeing

its evolving movements as a source of feedback. Dancer 9
said, At times, I get a little scared at how good the Al [can]
dance and remember what the class has taught it.”

Rules: Adapting to AI Constraints and
Changing Classroom Norms

Unlike traditional improvisational classes where dancers
move freely, LuminAl imposed spatial and technical con-
straints. Students had to remain within a designated range
for the AI’s motion-tracking to function correctly and adjust
their movement style to be readable by the system. Dancer
12 reflected, "Even if I was inspired by something the Al
did, it wasn’t as easy to execute the movement if it was
something larger than the space could accommodate.” Sim-
ilarly, some had to slow down their movements for the Al to
register them, which unexpectedly altered their movement
quality. The instructor noted that students gradually learned
to negotiate these constraints, explaining, "It took a while
for students to realize that the Al doesn’t pick up every-
thing they do, and so they started adapting their movement
to what the Al could actually read.” Rather than responding
spontaneously to a human partner, students had to strate-
gize their movements to maximize engagement with Lumi-
nAl Beyond technical adjustments, LuminAl reshaped be-
havioral norms in the classroom. Improvisational dance typ-
ically relies on immediate embodied feedback from peers,
but because Al lacks emotional expression, students had to
develop patience with miscommunication. At first, some re-
acted with frustration. Dancer 6 remarked, “Trying to in-
teract with the agent, while also interacting with my fel-
low dancers, while also having a stage presence. .. snuffed
out my expression.” Over time, however, students adopted
a more experimental mindset, reframing LuminAI’s errors
as opportunities for improvisation rather than failures. The
instructor encouraged this shift, stating, "I told them to stop
expecting the Al to be a perfect partner. Instead, they needed
to see what new ideas it could bring into their movement.”
This change in classroom norms was evident in how stu-
dents responded to LuminAI’s occasional glitches. Early in
the semester, they would pause or disengage when the Al
failed to respond correctly. Later, many learned to continue
moving despite system errors, treating technical disruptions
as moments of creative discovery. Dancer 8 noted, “At first,
I would just stop when the Al froze. But later, I realized I
could actually incorporate its pauses into my own dance.”

Community: Redefining Group Dynamics in
an Al-Augmented Class

Initially, some students felt isolated by the individual na-
ture of dancing with Al In previous improvisation exercises,
dancers moved freely, responding to each other in real-time,
nonverbal dialogue. However, LuminAl required dancers to
take turns interacting with the system, creating a sense of
division in the class. Dancer 7 shared, At first, I felt that
we were thriving by creating a semi-sacred space... sans
technology. Then suddenly, we were being observed, and
the Al was this third presence in the room.” The instruc-
tor also noticed that LuminAl initially disrupted the sense



of vulnerability and trust that is critical to dance improvisa-
tion, explaining, "It felt like some students withdrew when
the Al was introduced. It was like they were waiting to see
how others handled it before engaging themselves.” Over
time, students developed new ways of supporting each other
while working with LuminAl. They began observing each
other’s interactions with the Al, offering feedback and re-
flections on how different movement styles influenced the
Al’s responses. Dancer 10 observed, ”Seeing how my class-
mates interacted with the Al helped me recognize my own
movement habits.” Students also started sharing strategies
for engaging with LuminAl, treating it as a collective learn-
ing tool rather than an isolated dance partner. Dancer 2 ex-
plained, “At first, I thought it was just me who couldn’t get
the Al to respond well. But when we started talking about
it, I realized we were all figuring it out together.” By the end
of the semester, students described being part of an experi-
mental, Al-integrated dance community as both challenging
and rewarding. Dancer 11 reflected, ”We started as a dance
class, but by the end, it felt like we were part of a bigger
conversation about how Al and movement can coexist.”

Division of Labor: Shifting Roles Between
Humans and Al

The instructor’s role shifted from being the primary guide
of improvisation to a mediator between students and Al.
Traditionally, an improvisation instructor provides real-time
feedback, guiding students through movement explorations.
However, with LuminAlI in the classroom, the instructor’s
role became more about structuring engagement with Al
She described her experience as, ”Not dancing with the Al
as much as designing experiences for the dancers to inter-
act with LuminAl.” Students were not simply dancing with
LuminAlI; they were also teaching it. Dancer 1 described
the experience as, “Teaching an Al like teaching a child to
dance.” Many noticed that over time, the Al seemed to retain
movement characteristics from their previous sessions, cre-
ating a sense of co-evolution between human and machine.
This role reversal—where students were both improvisers
and Al trainers—created new opportunities for reflection.
Dancer 11 remarked, "At times, I get a little scared at how
good the Al [can] dance and remember what the class has
taught it.”

Outcome: Transformations in Improvisational
Practice and Learning

Students found that engaging with LuminAl pushed them
beyond habitual movement patterns, fostering creative ex-
ploration and adaptability. Some discovered new movement
possibilities, noting that the Al encouraged them to change
tempo, break habitual rhythms, and expand their improvi-
sational vocabulary. Others experimented with structured
co-creation, building phrases iteratively with Al responses.
While initially constrained by technical limitations, students
adapted their strategies over time, improving their problem-
solving skills and self-awareness of movement. The fi-
nal performance reflected these transformations, as students
successfully incorporated LuminAl, with some recognizing

that its movements became more readable and expressive.
Although skepticism about AI’s role persisted, many stu-
dents gained an appreciation for its potential in choreog-
raphy, research, and movement analysis. However, Lumi-
nAl did not fully replicate the depth of human improvi-
sational partners, as some dancers felt it lacked emotional
reciprocity, limiting expressive engagement. The instructor
acknowledged that while LuminAl contributed to the final
performance, it remained an effortful integration rather than
a seamless component of improvisation. Some students re-
mained unconvinced of AI’s artistic value, expressing con-
cerns about its inability to replicate the primal, reflective na-
ture of dance. While LuminAl demonstrated the potential
for Al-assisted improvisation, refining its responsiveness,
adaptability, and emotional sensitivity will be essential to
ensuring that it enhances rather than constrains artistic ex-
pression.

Contradiction Analysis

Contradictions—internal tensions that drive
change—emerged throughout the LuminAl dance class,
shaping how students and the instructor navigated Al
integration.  Using the CHAT framework, we analyze
primary (within a single component), secondary (between
two components), tertiary (between old and new practices),
and quaternary (between the activity and external contexts)
contradictions.

Primary Contradictions (Within Individual
Components)

Within Students Many students wrestled with conflicting
feelings about AI in dance. Dancer 3 expressed, "I still
don’t really get why we need to integrate Al into dance and
I don’t really like it... I am still trying to keep an open
mind though.” This tension between skepticism and curios-
ity marked a key internal contradiction. Another common
struggle was between creativity and inhibition. Dancer 6 ad-
mitted, "The Al put a lock on my expressiveness because
1 felt like I couldn’t work with it.” Initially, many students
hesitated, unsure whether to simplify movements for the Al
or stay true to their style. Over time, they reframed their
approach, seeing LuminAl as a tool rather than a judge.

Within the Instructor The instructor balanced excite-
ment for AI’s potential with the challenges of preserving
improvisation’s organic nature. She described the process
as both “interesting and challenging”—a tension between
her traditional teaching philosophy and the structured de-
mands of Al interaction. Additionally, spontaneity clashed
with the need for careful planning: “You have to be very
specific about how you want to use it.”

Within the Tool (LuminAI) LuminAl itself contained
contradictions between its intended purpose and actual per-
formance. It was meant to act as a co-creative dance partner,
yet students noted it “just wasn’t human-like whatsoever”.
Glitches, freezing, and limited responsiveness underscored
the gap between concept and reality.



Within Rules Improvisation typically prioritizes freedom,
yet Al required restraint. Dancer 4 expressed frustration: "/
had to transform my dancing into Al, which was very frus-
trating because that’s not what dancing is about. .. I really
think it should be Al cooperating with me, instead of me hav-
ing to fit my dance into AL” Even when students followed
Al-friendly rules (staying within the tracking zone, simpli-
fying movements), the Al sometimes failed to respond, un-
dermining the system’s logic.

Within Community LuminAI’s solo interactions dis-
rupted the collective energy of group improvisation. The
instructor noted, "It influences the sense of community by
pulling individuals out of a group experience.” Initially,
some students disengaged when it wasn’t their turn, lead-
ing to fragmentation. Over time, community investment was
rebuilt through shared reflections and feedback.

Secondary Contradictions (Between Two
Components)

Tool vs. Object The goal of the class (Object) was to fos-
ter improvisational creativity, yet the tool (LuminAl) ini-
tially limited expressiveness. Dancer 5 observed, ”Com-
pared to before we started with Al I think I was more ex-
pressive than after the sessions began. .. trying to interact
with the agent. .. snuffed out my expression.” However, stu-
dents adapted by using repetition and smaller movements to
find creative strategies within the AI’s constraints.

Subject vs. Tool Students expected an intuitive, respon-
sive dance partner but instead encountered an impersonal
system. Dancer 8 reflected, I like to incorporate [a part-
ner’s] feelings. .. although LuminAl is cool, I don’t get that
same personal connection... with other people.” The ab-
sence of emotional reciprocity clashed with dancers’ need
for human connection, requiring them to redefine their ex-
pectations of collaboration.

Subject vs. Rules New Al-based constraints, such as stay-
ing within a fixed area, conflicted with dancers’ instincts to
move freely. Dancer 7 commented, ”Even if I was inspired
by something the Al did, it wasn’t as easy to execute the
movement if it was something larger than the space could
accommodate.” The tension between artistic impulse and
imposed limitations remained an ongoing challenge.

Tool vs. Community LuminAl’s one-at-a-time interac-
tion model disrupted the communal nature of the class. Ini-
tially, some students lost engagement when not directly in-
teracting with the Al Dancer 2 reflected, “Integrating the
avatar was wonky.” Over time, students adapted by observ-
ing and providing feedback, creating a sense of shared in-
vestment.

Tertiary Contradictions (Between Old and New
Practices)

Traditional improvisation relies on human responsiveness,
spontaneous energy flow, and full spatial freedom. Al-
mediated improvisation introduced interruptions—students

had to focus on being visible to the sensor, adjust their move-
ments to fit Al constraints, and wait for responses. Dancer
9 reflected, ”Before Al, we had a semi-sacred space to build
trust and human connection. .. sans technology.” The inte-
gration of Al felt like a return to self-consciousness, requir-
ing adjustments in mindset and pedagogy. The instructor
also had to shift from open-ended improvisation to struc-
tured Al-based exercises.

Quaternary Contradictions (Between the Activity
and External Contexts)

A key quaternary contradiction was between the class’s ex-
perimental nature and traditional dance education norms.
Students questioned AI’s relevance to their professional de-
velopment. Dancer 10 shared concerns, My only concern
would be Al taking jobs from dancers in an already chal-
lenging environment.” This highlighted a broader conflict
between artistic innovation and industry concerns. Institu-
tionally, bringing Al into the studio required additional re-
sources and technical support, revealing tensions between
creative ambitions and logistical constraints. Contradic-
tions in the LuminAl dance class initially created resistance
and frustration, but over time, they drove adaptation and
learning. Students and the instructor negotiated tensions
between freedom and structure, emotional connection and
technical constraints, and traditional improvisation and Al-
mediated practice. While challenges remained, the process
demonstrated that even unresolved contradictions could fos-
ter growth, prompting new strategies for Al-integrated im-
provisation.

Discussion

LuminAI as a Disruptor of Spatial Containment in
Improvisation

LuminAI disrupts traditional spatial boundaries in impro-
visation, transforming dance spaces into dynamic, adaptive
environments. Unlike static studio or stage settings, Lumi-
nAl creates a permeable spatial system where dancers con-
tinuously renegotiate movement boundaries. As observed in
the results, dancers noted that their spatial awareness shifted
in response to the Al’s cues, requiring constant adjustment
to maintain engagement. This aligns with research on Al-
human territoriality in dance, where Al not only exists in
space but actively reshapes movement environments (Long
and Magerko, 2017; Gemeinboeck and Saunders, 2017).
LuminAI’s responsiveness leads dancers to fluidly step in
and out of engagement, challenging conventional distinc-
tions between participation and non-participation (Zhang et
al., 2024). Rather than removing containment, LuminAl
transforms it into an elastic, responsive framework. While
Al introduces new spatial possibilities, dancers continue to
impose learned spatial structures on their movement, even
when improvising with Al (Trajkova et al., 2024). Prior re-
search suggests that some level of spatial stability enhances
dancer autonomy by providing a reference point for move-
ment exploration (Long and Magerko, 2017). LuminAI’s
ability to shift spatial expectations highlights the evolving
relationship between Al and improvisation, demonstrating



how technology can act as both a constraint and a catalyst
for movement adaptation.

LuminAl as a Learning Partner, Not an
Autonomous Improviser

Rather than an independent co-creator, LuminAl func-
tions as a learning partner that requires human guidance.
One dancer described, "It wasn’t really making its own
choices—I felt like I had to teach it how to dance with me.”
This supports the distinction between Al as a tool versus
a creative partner (Jacob and Magerko, 2015; Ciolfi Felice
and McDonnell, 2016). LuminAlI reacts to dancer input
rather than generating movement independently, forming an
iterative process of co-regulation. Similar patterns appear
in Al-assisted music and theater, where performers develop
strategies to shape Al responses (Deshpande and Magerko,
2024b). However, recent work in computational creativity
suggests Al could move beyond pure reactivity by incorpo-
rating anticipatory movement intelligence (Deshpande and
Magerko, 2024b). Research on Al turn-taking in improvi-
sation shows that dancers prefer systems that alternate be-
tween following and leading (Winston and Magerko, 2017).
While LuminAl currently operates as a follower, future iter-
ations could introduce moments where Al takes initiative to
challenge the dancer.

LuminAlI as a Reflective Mirror, Not a Generative
Creator

A key finding is that LuminAl primarily functions as a mir-
ror for movement reflection rather than a fully generative
improviser. While it introduces variations, it does not gener-
ate novel choreographic material. ”It made me think about
what I was already doing, but it didn’t really push me in new
directions,” one dancer noted. This aligns with previous re-
search on reflective Al improvisation, where systems echo
and transform human input rather than producing original
movement (Long and Magerko, 2017; Jacob and Magerko,
2015). Al-assisted choreography tools similarly function as
lenses for movement inquiry rather than independent cre-
ators (Liu and Sra, 2024b). However, this reflective quality
presents limitations. Some dancers found LuminAI’s lack
of unexpected variability restrictive, prompting the question:
Should AI primarily serve as a tool for movement analysis,
or should it act as a generative partner? Research suggests
effective improvisation depends on balancing predictability
with spontaneity—AI that is too repetitive is unstimulat-
ing, while excessive randomness disrupts coherence (Kan-
tosalo and Toivonen, 2016). Future designs could incorpo-
rate adaptive spontaneity, allowing Al to introduce calcu-
lated risks in movement generation.

Cognitive and Cultural Implications of Al
Improvisation

Beyond individual movement analysis, the integration of Al
into dance raises broader cognitive and cultural questions
about how technology reshapes artistic traditions. While
prior research has explored how some Al systems encode
and transform movement vocabularies — preserving certain

stylistic features while introducing novel variations (Zhu
and Tan, 2024; Pataranutaporn et al., 2024) — it is im-
portant to clarify that LuminAlI was not explicitly designed
with such goals. Rather, LuminAI’s improvisational inter-
actions primarily reflect real-time responses to dancer in-
puts, without underlying models aimed at learning or pre-
serving specific dance styles. Nonetheless, its presence in
the improvisational space prompts dancers and instructors
to renegotiate choreographic norms, reconsider the bound-
aries of co-creative agency, and reflect on how digital part-
ners might influence the evolution of embodied practices
over time. However, concerns about algorithmic bias per-
sist. If Al models primarily reflect Western contemporary
dance aesthetics, they risk marginalizing diverse movement
traditions (Crnkovic-Friis and Crnkovic-Friis, 2016). One
dancer questioned, “What happens when Al only recognizes
certain styles? Are we training it to forget other kinds of
dance?” Future research should explore culturally diverse
datasets and adaptive movement filters to ensure Al systems
remain inclusive.

Contradictions and Challenges in AI Improvisation

* Predictability vs. Novelty — Al must balance predictabil-
ity with creative surprise. If too repetitive, it becomes
uninteresting; if too random, it disrupts coherence (Kan-
tosalo and Toivonen, 2016). The challenge is designing
Al that maintains dancer engagement while introducing
occasional variation.

* Control vs. Responsiveness — Negotiating leadership is
complex. “Was I leading the Al, or was it leading me?”
one dancer asked. Research on Al turn-taking suggests
that alternating roles fosters better engagement (Winston
and Magerko, 2017). Future Al systems should dynami-
cally shift between leading and following to maintain im-
provisational flow.

¢ Choreographic Authorship and Dancer Agency — The
introduction of Al complicates authorship. If Al influ-
ences movement creation, does it share choreographic
credit? While most choreographers still see Al as a tool
rather than a co-creator, live improvisation blurs these
boundaries (Ciolfi Felice and McDonnell, 2016; Pataranu-
taporn et al., 2024).

* Ethical and Philosophical Considerations — Some ar-
gue Al lacks the embodied intuition necessary for true
improvisation (Jochum and Derks, 2019). Others see im-
provisation as a learnable Al behavior. Additionally, con-
cerns arise about Al replacing human dancers or dimin-
ishing emotional investment in movement creation. The
challenge remains ensuring Al empowers rather than di-
minishes human creativity (Zhou et al., 2021).

Future Directions in AI-Augmented Dance

Al dance partners are advancing from reactive responses
to predictive engagement, anticipating movement and co-
creating in real time (Alexanderson et al., 2023). Al tools
increasingly assist choreographers by generating move-
ment from prompts like “fluid” or “sharp” (Liu and Sra,



2024b), with future systems integrating natural language
and gesture-based controls (Rezwana and Maher, 2023b)
to enhance workflows while maintaining artistic oversight.
Rather than imitating dancers, Al will complement human
movement with unique stylistic tendencies, improving en-
semble interactions (Rezwana and Maher, 2023b). Visual
cues, such as color shifts signaling movement changes,
could support intuitive collaboration. Al also holds promise
in education and therapy, refining movement styles, provid-
ing structured improvisational guidance, and aiding rehabili-
tation (Long and Magerko, 2017). AD’s interdisciplinary ap-
plications continue to grow, integrating dance, music, and
visuals into interactive performances (La Delfa et al., 2020).
Additionally, AI could preserve dance traditions, though
algorithmic bias must be addressed to ensure inclusivity
(Crnkovic-Friis and Crnkovic-Friis, 2016).

Limitations

This qualitative study offers in-depth insights from a specific
undergraduate dance context but does not aim for broad gen-
eralizability. While perspectives from professional dancers
or those trained in diverse cultural dance traditions (e.g.,
non-Western, Indigenous, or culturally specific movement
systems) could provide valuable additional viewpoints —
particularly regarding different movement vocabularies, im-
provisational norms, and interpretations of Al-mediated in-
teraction — exploring them was beyond this study’s scope.
The reliance on self-reported reflections may introduce bias,
which future work could address through observational or
video data. Additionally, the study’s short duration and Lu-
minATI’s technical constraints limited insight into long-term
integration, highlighting areas for future research and sys-
tem improvement.

Conclusion

This study offers, to the best of our knowledge, the first
longitudinal analysis of how an embodied Al system, Lu-
minAl, integrates into a formal improvisational dance class,
revealing how it reshapes creative practices, pedagogical dy-
namics, and movement decision-making. Using Cultural-
Historical Activity Theory (CHAT), we examined the evolv-
ing interactions between students, instructor, and Al, find-
ing that LuminAlI acted both as a catalyst for creative explo-
ration and a constraint that required dancers to adapt their
strategies and expectations. While some participants re-
mained skeptical of AD’s artistic value, others reported in-
creased self-awareness, expanded improvisational vocabu-
lary, and novel collaborative experiences. Importantly, the
instructor’s role shifted from facilitating human-only impro-
visation to mediating human-Al interactions, underscoring
the need for intentional pedagogical approaches when inte-
grating Al into creative education. By identifying the key
contradictions and adaptations that emerged, this research
advances understanding of co-creative AI’s role in embodied
learning and argues for the development of future Al sys-
tems that prioritize adaptability, responsiveness, and trans-
parency to meaningfully enhance, rather than limit, human
improvisational practice.
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