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Abstract

The maturity of creative Al systems in the arts raises new ques-
tions regarding their integration into creative practices. The mu-
sic field is no exception, and is seeing a rise in new creative Al
tools, notably in music composition. We study how these sys-
tems and their design impact user’s adoption. Specifically, we
conducted a user study with 98 novice participants evaluating
usability, user experience, and technology acceptance for two
computer-assisted composition (CAC) systems: MMM-Cubase
v2 and Calliope. Findings show both systems are easy to control
and use, with Calliope being easier to use and more immersive.
76.9% (MMM-Cubase v2) and 72.9% (Calliope) of users report
positive predicted future use, while the novel and efficient work-
flow contributes to lower barriers to music-making. Depth of
control and model transparency remain outstanding issues while
users highlight concerns over loss of musical diversity and skill
learning.
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1 Introduction

With the continued advancements in Artificial Intelligence (AI),
there is growing research interest for human-Al interaction in
creative domains, including drawing [15], writing [10], video
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game generation [20], sound design [25, 38], animation [1, 2]
and computer-assisted music composition (CAC) [27]. CAC is
an area of computer music research that explores technological
formalisms for digitally assisting composers in the process of
ideating and developing musical compositions [3]. Although a
plethora of CAC systems have been developed, much of the re-
search historically focused on “demo" systems to showcase novel
algorithms [6, 34], rather than improving the affordances of their
interfaces for practical scenarios. The opaque behavior of mod-
ern LLM-based CAC systems [22] continues to pose interaction
challenges. As CAC systems become accessible to lay users, we
seek to understand their user adoption, in particular for Al-based
symbolic multi-track systems. We also consider how this may
vary across user profiles and system design configurations.

To achieve this research goal, we conduct a mixed methods
study which evaluates usability, user experience and acceptance of
novice music composers for two CAC systems: MMM-Cubase v2
(MMM-C v2) and Calliope [37]. Cubase is a popular software for
music composition and production. The two MMM-based CAC
systems offer comprehensive, semantically meaningful, steering
parameters for generation (i.e., note duration, polyphony range),
support multi-track instrumentation, are agnostic to music gen-
res, and cover two deployment configurations: embedded desktop
(MMM-C v2) and online standalone (Calliope). MMM-C v2 is a
design iteration over MMM-C v1 [36], a “1-parameter" genera-
tive interface of the “Multi-track Music Machine" (MMM) [18]
in Cubase. Like the first iteration, it sits as a plugin within the
Cubase system architecture. Our evaluation study of MMM-C
v1 [36] provided insight into the level of adoption by expert
users. This proposed research reports insights regarding those
constructs for 98 novice users organized into two user groups: 1)
early novice and 2) skilled novice users. Our key contributions are:
1) a comprehensive evaluation of the novice experience on CAC
systems employing GPT-based models (in this case MMM) for
genre-agnostic multi-track music creation, 2) a mixed methods-
based assemblage for such evaluation, and a demonstration of its
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benefits in helping standardize evaluations across studies, 3) dif-
ferences in usability across novice user groups and deployment
configurations, and 4) an evaluation of the level of technology
acceptance for two GPT-based CAC systems. Our research ques-
tions are as follows:

e RQ1: To which extent are MMM-based CAC systems such
as MMM-Cubase v2 and Calliope, usable by novice users
for multi-track music creation?

e RQ2: How can we characterize the user experience of
novice composers, including their sense of perceived au-
tonomy, flexibility, accessibility, and authorship, when
using MMM-based CAC systems such as MMM-Cubase
v2 and Calliope for multi-track music creation?

o RQ3: What is the level of technology acceptance by novice
users of MMM-based CAC systems such as MMM-Cubase
v2 and Calliope for multi-track music creation?

2 Related Work

We focus exclusively on studies of CAC research on some form of
usability, user experience or acceptance (Table 1). Bray et al. [7]
select three tools designed for CAC and analyze three specific
computationally creative interface categories; direct manipula-
tion systems, programmable interfaces and highly encapsulated
systems; using respectively Jnana Live, Patter and StyleMachine
systems. They conducted an investigation looking at the user
experience of a single expert user using the tools and discussed
the implications that encapsulating system features has on visibil-
ity of user parameters across different computationally creative
scenarios.

Roberts et al. [33] develop Magenta Studio, a system bringing
interactive generative music to professional music creators, com-
bining deep learning-based music generation and direct integra-
tion with Ableton Live, a popular music software. Magenta Studio
is a collection of five distinct music plugins for continuation, 4-
bar generation, drum generation, interpolation, and rhythmic
performance. The authors conduct a survey using mixed ques-
tionnaire with early adopters (a mix of musicians, producers and
machine learning enthusiasts) evaluating the system’s effective-
ness and emerging experiences. From the 89 responses, they learn
about the ease of using Magenta Studio’s outputs in their musical
work (66% easy, 24% neutral, 10% difficult), the observed response
time in producing generated outputs (58% experienced little to
no delay and only 6% reported significant delays), the usefulness
of the system in how easy it was to achieve desirable musical
effect (41% easy, 40% neutral, 19% difficult), whether the system
made them feel more creative (72% more, 20% neutral, 8% less),
and more productive in their creative process (93% yes).

Louie et al. [27] compare Bachdoodle [21]) with infill mask
and the Cococo interface with interactive steering controls: voice
lanes, semantic sliders, and generative alternatives. The within-
study design of 21 novice musicians shows semantically-relevant
user control features improves overall usability of the AI music
generative model, namely on creative ownership (or authorship),
self-efficacy and collaboration. The study measures 3 dimen-
sions of user-Al interaction: 1) the composition experience, 2)
the attitude towards Al and 3) the perception of composition.
On composition experience, they record significant increase in
expressing goals, self-efficacy, engagement and learning, with
no significant difference on effort. On attitude towards Al they
observe an increase in controllability, comprehensibility, collabo-
ration and trust. On perceptions of composition, they get increase
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in ownership, A's vs user’s contribution, completeness, and no
significant difference on uniqueness of the generative outputs.
The study only addresses compositions of 4-voice piano-based
polyphonic western music. Thus, it is not clear how the results
might generalize to multi-track generation, to other music genres,
or to different system deployments.

Finally, we conduct a comprehensive evaluation of 18 expert
users’” adoption for MMM-C v1 [36] on three composition tasks:
arrangement, variation, and original creation. They integrate
MMM into Cubase !, a popular Digital Audio Workstation (DAW)
by Steinberg, by producing a “l-parameter” plugin interface
named MMM-Cubase (MMM-C), which enables human-AI co-
composition. They recruit the expert participants via Steinberg’s
pool of beta-testers from diverse demographic backgrounds and
musical levels. Study results show positive usability and accep-
tance scores. Users report experiences of novelty, surprise and
ease of use from using the system, and limitations on controlla-
bility and predictability of the interface when generating music.
Findings indicate no significant differences between the two user
groups.

Our study extends the literature by looking at novice com-
posers using MMM-based CAC systems to compose multi-track
music pieces across music genres. Our results add to our under-
standing of the acceptance level and HCI evaluation challenges
associated with the usage of such systems.

3 Methodology

To conduct this study, we employed a mixed methods methodol-
ogy, using both quantitative and qualitative data collection tech-
niques to better understand usability, user experience, and tech-
nology acceptance. We adopt a convergent parallel design [11]
where quantitative and qualitative data analysis are combined to
triangulate findings, offering a stronger reliability to the interpre-
tative results. We analyze the two types of data separately and
then compare the results to see where they agree, differ, or com-
plement each other. In the end, this helps come up with deeper,
more meaningful insights about the findings. The measurement
instruments for each construct are outlined in the sub-sections
below. All the forms, assets and details are accessible on our
companion webpage at https://metacreation.net/projects/novice-
eval-ai-cac-2026.

3.1 Interactive CAC

MMM-C v2 and Calliope both assist at music composition by
generating musical parts given the parameter settings of the user
request and taking into account the existing musical context of
the composition workspace. The generative capability is enabled
by their use of the MMM model. MMM is an expressive GPT
model for generating symbolic (music-sheet like) music which
performs musical score inpainting [17, 18]. Inpainting [5, 16, 39]
is a task which consists in automatically filling the blank of a
piece of content. The task is prevalent in text, audio and music,
and predominently found in image generation work. It enables
effective addition and editing of content.

MMM-C v2’s goal is to offer controllable music generation that
embeds directly into musicians’ typical work environment and
flow. For our research design, we choose a CAC tool embedded
in a commercial DAW to replicate that work environment for
composers. Cubase, a Steinberg product, was selected over other
options as it is one of the oldest and most popular DAWSs, with

Uhttps://www.steinberg.net/cubase
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Papers Participants | Deployment | Systems Methodology Tools Constructs
Bray et al. | Experts(n=1) | 1 Embedded, 2 | Patter, Jnana, | Within-subject Qualitative sur- | Usability, parameter de-
(2017) [7] Standalone Style  Machine | study, parti- | veys sign, interface opaqueness
(Ableton) tioner’s  reflec-
tions,
Roberts et al. | Novices Embedded Magenta Studio | Remote unmoder- | Mixed question- | Ease of use, usefulness, cre-
(2019) [33] (n=89) (Ableton) ated survey naire ativity support
Louie et al. | Novices 2 Standalone Cococo, Bachdoo- | Within-subject Think-aloud, Composer experience, at-
(2020) [27] (n=21) dle study questionnaire, titude towards Al, percep-
semi-structured | tions of composition
interview
Louie et al. | Novices 2 Standalone Performance Within-subject Think-aloud, Expression, communica-
(2022) [28] (n=26) RNN, Music | studies  (inter- | questionnaire, tion, musical coherence,
Transformer faces and Al | semi-structured ownership, control, effi-
models) interview cacy
Tchemeube et | Experts Embedded MMM-C (Cubase) | Remote unmoder- | Mixed question- | Usability, user experience,
al. (2023) [36] | (n=18) ated survey naires trust, authorship, control-
lability, acceptance
Tchemeube | Novices 1 Embedded, | MMM-C Remote unmod- | Mixed question- | Usability, user experi-
et al. (2026) | (n=98) 1 Standalone | (Cubase), Cal- | erated survey naires ence, trust, authorship,
liope controllability, accep-
tance

Table 1: Shortlist of CAC Evaluation Studies

Figure 1: MMM-Cubase v2 Plugin in Cubase

a long history and a dedicated user base The user interface (UI)
presents a mix of global and granular parameters to specify a
generative request for MMM and steer its behavior. The global
parameters are musical genre [Pop, House, Electronic, Jazz, and
more], musical pattern [Automatic (Auto), Polyphonic, Mono-
phonic, Drum]. The granular parameters controlling MMM’s
infilling behavior are: duration [Select All, Whole, 1/2, 1/4, 1/8,
1/16, 1/32], density [Auto, Low, Medium, High], repetition [Auto,
Low, Medium, High], craziness [1, 2, 3, 4, 5, default: 3] controls
the typicality of the generated lines, replace selection vs add to
selection which decides whether the generated material replaces
or not the content of the selected bars.

Calliope’s goal ? is to support web-based standalone access
to music creation tools for artists, novices and lay users. The
project enables access to the MMM model for any user 1) to
make music without necessitating extensive composition knowl-
edge, and 2) to access MIDI-GPT [32] without computer code.
The online user interface regroups essential features for sym-
bolic music manipulation [37]. These are MIDI file management,
MIDI track visualization, MIDI playback in the browser, enabling
respectively the ability to browse, display and play MIDI files.
User can select bars to guide generation given a complete set of
global (model-level) and local (track-specific) parameters which

2Calliope’s webpage: https://metacreation.net/projects/calliope

Figure 2: Calliope [37]
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Figure 3: Novice User Profiles

overlap with MMM-C v2, but offers its own original sampling
controls such as Bar per Step, Track per Step and Polyphony Hard
Limit [37]. Its workflow allows composers to tackle a broad range
of compositional tasks. Calliope is released under the Apache
License 2.0 for research purposes.

3.2 Participants

In the previous study, we looked at experts and professionals [36].
Here, we consider novice composers, defined as individuals who
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are: non-professional users for which music composition is not
their main activity, their musical training level is limited and
thus cannot qualify as experts in music composition. Participants
identify to one of four distinct composer profiles, broken into
two user groups: the early novices group which contains early
explorers and enthusiasts, and skilled novices group consisting of
beginner and experienced users. Participants self-report the com-
poser profile that best describes them. Each profile is associated
with a defining statement :

o Early Explorer: “I am always curious about trying out new
tools".

e Enthusiast: “I want to compose music, but never really
tried before".

e Beginner: “I did compose some music but never finished a
complete track".

o Experienced: “I finished at least one complete music track
before". They are more likely to have experience with typ-
ical DAWs such as Cubase, but might not be as competent
as Expert users.

Early novices (group 1) are thus more aspiring and curious,
while skilled novices (group 2) are more developing and achiev-
ing.

3.3 Task

The participants are given one task typical in multi-track music
composition: Arrangement; the task of producing a composition
around a 16-bar long rhythmic MIDI track in a given music genre.
This consists in extending the composition with additional MIDI
tracks with instrumentation based on the target music genre. The
user must use MMM-C v2’s Al features (i.e., track in-filling, bar
in-filling, polyphony controls, note duration, repetition, note den-
sity) to compose the music piece. They are provided with existing
genre-specific MIDI files to select from (pop, rock, electronic and
hip-hop).

3.4 Usability

Usability is the extent to which the system enables the user to
effectively, efficiently and satisfiably achieve its goals. Our cho-
sen evaluation technique for usability is remote unmoderated
quantitative usability testing [4]. The participants fill three sur-
veys: The Standard System Usability Scale (SUS) (5-point Likert
scale) [8], The Creativity Support Index (CSI) [9], and a Controlla-
bility survey. SUS scores have a range of 0 to 100. A value < 50
is considered unacceptable, 50-70, marginal, and > 70, acceptable.
CSI measures the extent to which MMM-C effectively support
the composer’s creative process. It outputs a single CSI score out
of 100, with a higher score indicating greater creativity support.
CSI questions (12 agreement statements, 10-point Likert scale)
evaluate the following factors (2 statements per factor): Results
Worth Effort, Exploration, Collaboration, Immersion, Expressive-
ness and Enjoyment. Our CSI measurements are adjusted to use
one statement per factor (5-point Likert scale) and because our
MMM-C did not involve any human collaboration, we omit the
corresponding, ending up with a total of 5 agreement statements.
The Controllability survey measures the tool’s functional AI-
steerability, we use two 10-point Likert scale questions and an
open-text comment for complementary qualitative data.

3.5 User Experience

User experience is the quality of the experience the user has when
interacting with the system. We are interested in user feedback
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about the software’s capabilities as well as in understanding the
level of:

o Trust and perceived quality: regarding the system’s actions
and the generated musical outputs

o Authorship: the degree to which the participants consider
themselves authors of the final music piece.

o Flexibility: the extent to which the MMM model offers
various opportunities for the participant to achieve the
compositional objectives.

Thus, each participant completes four open-ended qualitative
questions about their feeling of trust, perceived quality, author-
ship and flexibility. They then answer eight reflective questions
regarding their experience and the major benefits and inconve-
niences of using a creative Al tool like MMM-C v2 or Calliope.
We apply thematic analysis [23], using inductive coding to de-
velop the resulting themes from the data. Specifically, two coders
code separately and independently each survey question, then
later discuss and consolidate them into a set of finalized codes
from which the main themes of user experience are generated.

3.6 Technology Acceptance

Technology acceptance is understood as the potential of adop-
tion for such systems in the future. The Technology Acceptance
Model (TAM) [12] is used to evaluate the acceptance level from
the participants by measured three factors: perceived usefulness,
perceived ease of use, and attitudes towards usage of the system.
TAM has been shown to reliably predict and explain user accep-
tance of information technologies [14] and is the most widely
used instrument for this purpose [13]. Our TAM questionnaire
consists of 12 questions (5-point Likert scale) with half (6) mea-
suring perceived ease of use and the other half, the participant’s
perceived usefulness. Scores for individual questions are aver-
aged out to obtain a single score for each of 1) perceived ease of
use (PEU) and 2) perceived usefulness (PU).

4 Study

We ran a pre-study mockup with internal participants (i.e., lab
members) to test our protocol and review procedures. We then
refined research materials, participant instructions and surveys
to fine-tune the study process. We then recruited participants
from the art, music and research communities including amateur
musicians, sound design students (IAT 340 course at Simon Fraser
University (SFU)), and computer science researchers in music Al
from various sources including school research recruiting por-
tals, mailing lists, and newsletters. Participants were asked to
fill out an onboarding form, access the music software, complete
the music arrangement task, and fill out the exit survey. They
had the option to enroll for one (or both) of the systems. Study
batches ran in parallel from March 15th to July 19th 2024, and
took 2h to 3h of effort for a given participant, depending on their
level of familiarity with such Al systems, the Cubase software,
music and research processes. They then upload their results to
us for review: a project file and, a final audio master for MMM-
Cubase v2 users, or a final MIDI file for Calliope users. They were
compensated with a choice among Steinberg’s music software
licenses such as Cubase Element [Audio Production] (99.99 EUR),
Dorico Element [Scorewriting] (99.99 EUR) or Wavelab Element
[Audio Mastering] (129.00 EUR). The sound design students re-
ceived course credit bonuses only for their enrollment and effort
of completion, in accordance with the school’s academic research
policies. A total of 98 out of the 251 who enrolled effectively took
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Figure 4: SUS Results per User Profile across CAC Systems

part in the study by completing the study from at least one of
the systems. An anonymized sample collection of the musical
excerpts by participants of MMM-Cubase v2 (audio files) and
Calliope (MIDI files) can be found on the companion webpage at
https://metacreation.net/projects/novice-eval-ai-cac-2026.

5 Results

5.1 Demographics

For MMM-Cubase v2, 39 participants enroll: 16 early novices and
23 skilled novices. 29 male, 9 female and 1 prefer not to say. Age
groups breakdown as follow: < 20 years old (2/39), 20-29 years old
(28/39), 30-39 years old (3/39), 40-49 years old (3/39), 50-59 years
old (1/39) and > 60 years old (2/39). Geographic distribution is
North America (31), Europe (6), Oceania (1), Africa (1). 35/39 had
no prior experience with Cubase and 34/39, no related experience
with music-related Al tools. The average musical experience
level is 4.88 / 10 (SD = 2.14). For comparison, the average musical
experience level reported by a set of 18 expert users from the
MMM-C v1 study is 8.1/ 10 (SD = 1.43) [36].

For Calliope, we have 59 participants composed of 46 early
novices and 13 skilled novices. The gender spread is 37 female,
19 male and 3 non-binary. Age groups are as follow: < 20 years
old (4/59), 20-29 years old (52/59), 30-39 years old (0/59), 40-49
years old (1/59), 50-59 years old (1/59) and > 60 years old (1/59).
30/59 participants reported not being familiar with the DAWs,
20/59 were and 9 were unsure. 55 had no prior experience with
music Al tools. 35 had reported not being familiar with or having
used MIDI (symbolic) or Instrument tracks when making music.
The average musical experience level is 4.3 /10 (SD = 1.92).

5.2 Usability

5.2.1 Standard System Usability Scale (SUS). Overall SUS are
M =172 /100 (SD = 15.54) for MMM-C v2 and M = 76.27 / 100
(SD = 12.45) for Calliope. Therefore, SUS scores of MMM-C v2
and Calliope on the arrangement task are acceptable. Figure 4
reports a breakdown of SUS scores per user profiles. Calliope’s
combined SUS score for Early Novice group is 76.87 (SD = 13.18)
vs 68.13 for MMM-C v2 (SD = 17.17) (£(60) = 2.11, p = .039, d =
0.61). Meanwhile, Calliope’s combined SUS score for the Skilled
Novice group is 74.15 (SD = 9.57) and 74.7 for MMM-C v2 (SD
= 14.06) (p = .901). This indicates that MMM-C v2 as a plugin
embedded in a typical DAW is well suitable and offer familiar op-
erability for experienced and beginner users who have previously
interacted with such designs to work on their compositions. P13
(Early Explorer, MMM-C v2) says: “It feels too complicated and
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MMM-C v2 | Calliope
Early Novices | 6.5 + 2.03 6.65 + 2.49

Skilled Novices | 5.87 £3.09 | 5.77 + 2.09

Table 2: Ease of Control across user profiles and systems

too professional". Qualitative data confirm that 25.6% of novice
users (10/39 codes) reported being overwhelmed by the Cubase
software, its number of controls and options which is ideal for
expert users, and experienced installation issues on their ma-
chine. P9 (Enthusiast, MMM-C v2) says “The amount of features
is overwhelming for me. I would love to explore them on my own
but for the sake of this study, I try my best to only touch what I was
required to do.". Some users experienced lags in music playback
at time on Calliope, with one user being unable to use it due to
using a low-end computer device.

5.2.2  Controllability. Controllability scores (Tables 2 and 3) are
measured on two dimensions: ease of control and would like more
control. MMM-C v2’s ease of control is M = 6.13 / 10 (SD = 2.70),
and the would like more control is M = 7.72 / 10 (SD = 2.48).
Calliope’s ease of control is M = 6.46 / 10 (SD = 2.42), and the
would like more control is M = 7.76 / 10 (SD = 2.24). These results
indicate that novice users find both systems reasonably control-
lable, yet with room for improvement as indicated by the overall
would like more control scores. The findings from qualitative data
offer further details. With respect to ease of control, users often
report MMM-C v2’s interface to offer sufficient controls for music
creation (10/29 codes) while Calliope is said to be easy to control
(14/28 codes) and comprehensive in its feature set. Despite this
ease, users acknowledge that more precise editing and the ability
for greater specificity of requests are needed. Skilled novice users
such as P35 (Experienced, Calliope) report on controllability :
“It was easy to control the system based on rhythm and density
... It would also be nice to select smaller sections than bars". P25
(Experienced, MMM-C v2) says: “Lots of flexibility, but lacks depth
of control". With respect to the need for more control (would like
more control), users were clear in their request for additional
musical parameters. P18 (Beginner, MMM-C v2) says “I would
not want any more parameters on the main window because that
would decrease user-friendliness. I would however like an optional
panel of advanced parameters". The following suggestions for
advanced parameters were extracted from the qualitative data:
key, time signature, tempo, music genre mixing, the option to
specify between a melody, sub-melody or a riff (P16, Beginner,
MMM-C v2), control for the exact level of polyphony (as opposed
to polyphony range), the pitch range, the amount of silence and
text-based prompting. There were also requests for controlling
musical structures and patterns in a way which reflects user’s
need for more nuanced generative requests (depth of control). P20
(Experienced, MMM-C v2) says: “I would like to more explicitly
control the chords and the rhythmic nature of the music (selecting
note durations is something, but not enough; I care about rhythmic
patterns, not note durations per se)", then adds: “I also felt like I
couldn’t control the formal structure, even in this simple 8-measure
context".

5.2.3 Creativity Support Index. CSI factors give us a glimpse
into the participant’s creative experience and the ability of the
tools based on their design (e.g., parameters, workflows, deploy-
ment style) to support user’s creativity for composition tasks.
Across the five constructs , novice users find MMM-C v2 to be
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MMM-C v2 | Calliope
Early Novices 6.13 £ 2.58 7.74 £ 2.29
Skilled Novices | 8.83 + 1.72 7.85 + 2.12

Table 3: Would Like More Control results across user pro-

files and systems

MMM-C v2 Calliope

Questions Themes
Trust idea starter, trusted composer,

repeated generation | limited trust

significant, artial, substantial,
Authorship g part

minimal limited

flexible, highly, moderate,
Flexibility sy

more features not enough

difficulty steering, oor U,
Challenges ¥ & P

repeated generation | lack of control

comprehensive, efficient and fun,
Features enjoyable, enjoyable,

inconsistencies more features

efficient, structured, | efficient, structured,
Workflow . .

software issues convenient

idea starter, idea starter,
Benefits/ . . .

efficient process, convenient, efficient,
Concerns . . . . . .

musical diversity musical diversity

idea starter, idea starter,
Future Use

maybe, no maybe, no
Releasable || yes, +iteration, no yes, +controls, no
Final enjoyable

enjoyable . ’
Thoughts Joy Ul improvements

Table 4: Themes per question for MMM-Cubase and Cal-

liope

best at supporting enjoyment (M = 3.82 / 5, SD = 0.94) (vs the
other constructs), while Calliope is found to best at supporting
immersion (M = 3.97, SD = 0.87) and enjoyment (M = 3.97, SD
= 0.83). Specifically, users find Calliope to be, on average, more
immersive than MMM-Cubase v2 (t(96) = 4.45, p < .001, d = 0.92).
Otherwise, both systems performed quite similarly:

5.3

o Both systems support creative Exploration for music com-

position (M = 3.56, SD = 0.99, MMM-C v2) (M = 3.86, SD =
0.8, Calliope).

Enjoyment remains among the best performing factors
across the both systems (M = 3.82, SD = 0.94, MMM-C v1)
(M =3.97, SD = 0.83, Calliope).

Expressiveness remains among the least performing factors
across both systems (M = 3.36, SD = 1.11, MMM-C v1) (M
=3.54, SD = 1.04, Calliope).

Results Worth Effort (M = 3.74, SD = 1.02, MMM-C v2) (M =
3.69, SD = 0.97, Calliope) indicates that users are relatively
content with the result of interacting with the systems.

User Experience

Table 4 shows a breakdown themes generated for each system
per survey question. It offers an overview of the state of novices’
user experience for MMM-based CAC systems such as MMM-C
v2 and Calliope. Out of those, we extracted the key broad themes
expressed as follows:
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Idea starter: Novice users report high trust in both sys-
tems as competent brainstormers (8/28 codes, MMM-C v2;
10/24 codes, Calliope). P20 (Experienced, MMM-C v2) says
“There were also some little riffs in the bass and piano that
I liked and that I would not have come up with myself, so
that was potentially a source of inspiration.". This is simi-
lar to MMM-C v1 study results regarding creative blocks
[36]. P18 (Enthusiast, Calliope) says “I think it is easy to
produce music with good quality as a person who doesn’t
know much about music so I trust the application is giving
me good pieces but don’t know how experts think about it.".
Repeated generation: The model behavior and genera-
tion seemed random at times for many users. More expe-
rienced novice users found generation on both systems
untrustworthy for precise control and inconsistent in out-
puts. This lack of transparency, which reduces trust in the
system capabilities, also exacerbates the need for depth of
control (15/29 codes, MMM-C v2) and for more steering fea-
tures (7/28 codes, Calliope). P25 (Experienced, MMM-C v2)
reports about challenges associated with the tools: “The
lack of depth of control. Because of this we end up having
to rely on a certain amount of luck for the random result
to meet our needs, this is not a big problem during the ini-
tial phase, the brain storm, but during the other stages of
production, yes.".

Minimal authorship: For most novice users, the systems
have more authorship as they mostly come up with the
musical ideas that eventually direct the entire composition.
P38 (Early Explorer, MMM-C v2) says: “Very little because I
didn’t have skills to make the music all I did was move stuff
around that the system created.". P4 (Enthusiast, MMM-C
v2) expressed: “It feels like it is the generator who made
everything because I didn’t put much effort into making
it (just pressing few buttons).". Novice users experience
having less input into the creative decisions apart from
providing their preferences via the request parameters.
Efficient and structured workflow: Novice users find
the proposed way of composing music novel and struc-
tured. P16 (Beginner, Calliope) says about the benefits of
using the system: “The experience was very good, provid-
ing me with a brand new way to create music". P39 (Early
Explorer, MMM-C v2) comments “I found that using the
system helped me compose better. The system provided a
wide array of tools that facilitated the creative process, such
as generating chord progressions and suggesting harmonies.
It also helped in structuring the composition more efficiently,
allowing me to focus on refining the musical ideas rather
than getting bogged down by technical details.". Novice
users acknowledge a need to receive guidance into the
composition process and highlight the plugin’s ability to
support this. P3 (Experienced, MMM-C v2) says on the Ben-
efits of the system: “I don’t consider myself expert in music
theory neither a good composer, so this tool certainly helps
me creating better and maybe more interesting melodies,
and maybe even learn how to create them.".

Musical diversity: Learnability is an important concept
in user experience and creative engagement. It also im-
pacts the support of creative skill development and task
proficiency. 30% (MMM-C v2) and 16.95% (Calliope) of
users also expressed a sense of diminished creative par-
ticipation. P23 (Early Explorer, Calliope) states “... after
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MMM-C v2 | Calliope
Perceived Ease of Use (PEU) | 3.64 £ 0.84 | 3.91 + 0.62
Perceived Usefulness (PU) | 3.59 + 1.07 3.75 £ 0.81
Future Use (FU) | 4.59 + 1.99 4.46 + 1.99

Table 5: Overall TAM Scores across systems

using Calliope I feel I've learned or done very little com-
posing.". There are also reported concerns that users will
become over-reliant on CAC tools and thus themselves
loose their creative capacities, which will reduce overall
musical diversity. P25 (Early Explorer, Calliope) shares
“I'm concerned that relying too much on Calliope might lead
to a loss of creativity, as I could become overly dependent on
the AL potentially making me lazy and hindering my abil-
ity to think creatively.". Finally, due to issues with model
behavioral consistency and opacity around training data,
users reported hesitation, confusion and legal concerns
when it came to assessing attribution and copyright impli-
cations of their composed music pieces.

5.4 Acceptance

Overall TAM scores (Table 5) are above average. 30 out of 39
participants (76.9%) reported that they will use MMM-C v2 in the
future (20.5% no, 2.6% maybe) for daily music, quick use, ideation.
Similarly, 43 out of 59 participants (72.9%) reported that they will
use Calliope in the future (20.3% no, 6.8% maybe) for inspiration,
leisure, background music, video game or film music, or as a
extra tool in the music setup. 23 MMM-C v2 participants (59%)
believe the system can be realeased as is (33.3% no, 7.7% maybe).
However, only 26 Calliope participants (44.1%) agree that the
system is releasable as is (42.4% no, 13.6% maybe).

6 Discussion

Usability results, on par with the MMM-C v1 study (M = 73.6),
indicate that both systems are easy to use and to operate (RQ1).
Calliope being more usable than MMM-C v2 for early novices is
likely due to that it is built for direct access from the web browser,
and proposes a similar, yet simplified focused interface than tradi-
tional DAWs (i.e., Pro Tools, Logic Pro) with significant learning
curve. The study also shows that MMM-based CAC tools lower
barriers for novices, particularly by bypassing skill requirements
for music composition tasks. P28 (Enthusiast, Calliope) says as
Final Thoughts: “I always wanted to produce my own music. How-
ever this is impossible without a decent amount of knowledge in
music theory. Calliope helps me achieve my goal easily.".

With respect to user experience (RQ2), although the system in-
creases efficiency, this makes the user more dependent on system
output, causing minimal authorship. Reported minimal author-
ship can globally be explained by limitations in user agency
imposed by the interface and model behavior, coupled with the
user’s perceived contribution to the task and sense of creative
engagement. P23 (Early Explorer, Calliope) says “but I feel as
though that act of creation is being robbed from me because I really
didn’t do anything more than click a few buttons.". The frustrat-
ing interactions induce observed negative attitudes towards Al
and reported concerns that do not motivate technology adop-
tion. In contrast, in a previous study of MMM-C v1 with expert
composers [36], system adoption is high and participants (expert
users) report a sense of authorship, though no report that the
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workflow is more efficient. Otherwise, the theme of “idea starter"
is consistently shared across studies.

Shortcomings observed on controllability, authorship and trust
(RQ2) prevent Human Flourishing, a key theme of human-centered
responsible AI [35]. It refers to the sustainable growth and well-
being of users which must be considered when designing in-
teractive systems including in the context of CAC tools, with
creative engagement, thus creativity-support needs. User frustra-
tions resulting from the lack of transparency in Al behavior, can
result in lower user trust, limiting the user’s expressivity [35] and
jeopardizing the ability to make effective creative decisions. For
example, P35 (Early Explorer, MMM-C v2) shares: “There were
instances where the system’s suggestions felt overpowering, making
it difficult to assert my own artistic direction.". Literature [26, 29]
shows that active co-creation nurtures self-efficacy. Similarly, we
argue that over-reliance on Al without creative engagement and
active learning (RQ2), can hinder the skill learning and compe-
tence development necessary for user creative growth and satis-
faction. This is consistent with Gerlich’s study [19] which shows
that “Higher AI tool usage is associated with reduced critical think-
ing skills". We should thus aim to design creative processes and
enable interaction affordances based on task division [24, 31] in a
way that preserve user’s creative self-expression (or expressive ca-
pacity), and open up creative avenues in human-Al collaboration.
Overall, acceptance results (RQ3) indicate that although MMM-
based CAC systems manage to be useful for composing music,
there remains challenges such as depth of control, model trans-
parency and unresolved societal concerns which impact user’s
perceived sense of future use. comment on overall tendencies
independent of the interface differences.

7 Limitations

Our study focuses on novice users where most are design students
located in North America, which is not a balanced representation
of the true population. Although we evaluate the level of adoption
of MMM-based CAC systems, the combination of usability, user
experience and acceptance does not give a single metrical answer
to the question. We recognized existing methodological limita-
tions in evaluating CAC systems. This is also why we do not use
the CSI score and instead compute its individual factors. Lastly,
our study only summarily considers ethical considerations.

8 Conclusion

We presented comprehensive evaluations of MMM-C v2 and Cal-
liope, two MMM-based CAC systems by novice users, which help
contextualize the state of progress of Al and design of CAC tools.
We conducted studies measuring and collecting novices’” user
feedback regarding their perceived experience, usability and tech-
nology acceptance. The results demonstrate the promises of co-
creative interfaces to 1) increase efficiency of music composition
processes and 2) lower barriers of entry for novice users to express
musical ideas. Both systems show to be reliable brainstormers,
satisfactorily supporting divergent thinking, and offering more ef-
ficient creative processes, despite ongoing issues regarding depth
of control, model transparency, and user concerns impacting loss
of creative diversity and human self-expression. Nevertheless,
users consistently report the feeling of enjoyable experience and
refreshed interest in music-making. As capabilities of creative
Als in synthesizing high-quality media content improve, we must
rethink how we engage users with creative processes so as to re-
tain human creativity in the loop. Despite their ubiquituousness,
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prompt-based interfaces are a poor long-term design strategy
for facilitating robust, scalable and effective interactions [30].
This implicates the new consideration for the human role beyond
mere parameter setter and curator of generated outputs, and for
expressive approaches for users to engage and interact with Al
systems. Furthermore, differences in user creative profiles which
affect expectations of quality and creative control means that
further research is required to address key interaction design
challenges for Al-based CAC systems.
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