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Abstract

Sonic interaction designs can be enhanced by considering the music
cognitive processes of tension and release. However, existing design
models for applying these principles lack accessibility for practition-
ers, and practical guidelines remain underdeveloped. We propose a
practitioner-oriented framework for designing sonic interactions
that foregrounds music cognition concepts. Our framework con-
nects music cognition and interaction design by aligning methods
for functional harmony with workflow analysis. We articulate a
cohesive three-step strategy, extendable for advanced practition-
ers, and explore opportunities for generative Al to support the de-
sign process. Our design framework links theoretical foundations
in functional harmony and workflow with practical applications,
aiming to accessibly create sonic interactions that effectively com-
municate with users. This work contributes design guidelines for
practitioners, promoting the broader adoption of musical tension
and release, and setting the stage for future empirical research.
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« Applied computing — Sound and music computing; - Human-
centered computing — User interface design.

Keywords

Sonic Interaction Design, Tonal Cognition, Framework, GenAI

ACM Reference Format:

Minsik Choi, Josh Andres, Alexander Hunter, and Charles Patrick Martin.
2025. A Musical Tension and Release Framework for Sonic Interaction
Designers. In Extended Abstracts of the CHI Conference on Human Factors in
Computing Systems (CHI EA °25), April 26—May 01, 2025, Yokohama, Japan.
ACM, New York, NY, USA, 7 pages. https://doi.org/10.1145/3706599.3720089

Permission to make digital or hard copies of all or part of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. Copyrights for third-party components of this work must be honored.
For all other uses, contact the owner/author(s).

CHI EA °25, Yokohama, Japan

© 2025 Copyright held by the owner/author(s).

ACM ISBN 979-8-4007-1395-8/25/04

https://doi.org/10.1145/3706599.3720089

Josh Andres
School of Cybernetics
Australian National University
Canberra, Australia
experienceplay@gmail.com

Charles Patrick Martin
School of Computing
Australian National University
Canberra, Australia
charles.martin@anu.edu.au

1 Introduction

Musical engagement has often been reflected in interaction design
to serve both aesthetic and functional goals [19, 45]. As music per-
meates everyday life, exploring how individuals engage with it and
leveraging this understanding in the design of interactive systems
is a persuasive strategy. Listening is an inclusive form of musical
activity [48], and the cognitive processes—such as following the
tension and release within musical structures—have been exten-
sively studied [22, 23]. For example, iconic songs by artists like The
Beatles resonate across generations, enabling listeners to share com-
mon cognitive experiences without particular training [11]. These
principles have informed sonic interaction design, where sound
signals are used to influence user behaviour, bridging movement
sonification and embodied music cognition [26]. The movement by
musical embodiment, referred to as tonal cognition [9], has been
conceptually explored in sonification research [38, 50] and applied
in guiding workflow through experimental studies [29, 31]. New-
bold et al. [30] introduced a design model, but a gap remains in
translating these principles into guidelines for practitioners, lim-
iting their applicability for those without expertise in music or
interaction design.

The design model from Newbold et al. [30] interprets three sonic
interaction cases through embodied tonal cognition but does not
consider practical application. Although this approach aligns with
similar design frameworks in sonic interaction design [21, 27, 39],
it may bypass hands-on analysis methods in interaction design and
tonal music. Moreover, these studies often treat tonal cognition
under broad terms like embodiment, metaphor, or music, which
makes it challenging to grasp the specific effects of tonal principles
and their theoretical depth. While some research has attempted to
develop practical guidelines [14, 16], these efforts are grounded in
broad theoretical reviews and lack accessible solutions, still requir-
ing some expertise in both interaction design and music. Prototype
creativity support tools (CSTs) that use generative Al (GenAl) to
generate design options [15] promise to assist with this skill gap,
but such solutions are so far not backed by a solid framework.

In this paper, we present a practical framework for designing
sonic interactions informed by tonal cognition—musical tension
and release—while exploring the opportunities presented by GenAlI.
Building on prior studies by Newbold et al. [30] and Choi et al. [15],
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Figure 1: Research overview: theoretical review, insights for framework development, and a sonic interaction design framework
for practitioners using musical tension and release, featuring 3-step guidelines, 2 advanced options, and 3 GenAlI applications.

we provide step-by-step guidelines for practitioners and explore
advanced options. We also highlight how GenAl can enhance the
design process through plain-language input. The framework de-
velopment procedure follows these steps:

o First, we provide a top-down overview of key concepts in
tonal cognition and interaction design, narrowing the focus
to functional harmony, workflow, and associated methods
such as Roman numeral and task analysis.

o Next, we derive insights by synthesising these concepts and
methods into a cohesive sonic interaction design strategy
applying musical tension and release, while identifying the
role of GenAl in the design process.

e Finally, we introduce the framework, which includes 3-step
guidelines, 2 advanced options, and 3 demonstrated GenAI
opportunities.

We then discuss the implementation of the framework, exploring
how it can be applied and tested through CST development for
future sonic interaction design research.

In summary, our contributions are three-fold: (1) we establish
a detailed theoretical foundation for sonic interaction design with
tonal cognition; (2) we propose a practical framework with step-by-
step guidelines for practitioners, along with advanced considera-
tions and GenAl opportunities; and (3) we reflect on the framework
application through CST development in future sonic interaction
design research. Although these were not empirically tested within
the scope of this study, they provide a foundation for future research
to test these ideas and develop subsequent CSTs upon these initial
insights, referencing a similar late-breaking framework design by
Lazaro and Kim [25].

2 Theoretical Review

This section begins by providing an overview of key concepts, move-
ment sonification through embodied tonal cognition, as outlined
by Newbold et al. [30]. It explores tonal cognition and interaction
design in greater depth, setting the groundwork for understanding
the two distinct layers of the design strategy. This review then
narrows to targeted concepts, functional harmony and workflow.
The concepts are paired with practical methods: Roman numeral
analysis for functional harmony and hierarchical task analysis for
workflow. Finally, insights from the comprehensive review are dis-
cussed to propose a framework incorporating GenAI opportunities,
as suggested by Choi et al. [15]. This integrates the two layers
into one design strategy and examines the potential for leveraging
GenAlI within the design process.

2.1 Tonal Cognition and Interaction Design

Embodied cognition challenges cognitive science by emphasising
the role of the body in shaping the mind [46]. Similarly, embodied
music cognition views the body as a mediator between musical
experience and sound [2, 26]. Among the ecological and corporeal
dimensions [26], the structural relationships within tonal music
further illustrate the ecological aspects of embodied music cogni-
tion [24]. Tonal music is hierarchically structured around harmonic
functions, creating a system that resolves back to tonic through ten-
sions of dominant [8]. Musicologists, from Jean-Philippe Rameau to
contemporary theorists, have studied the structural relationships,
primarily with regard to Viennese classicism of the 18th and 19th
centuries [6]. Listening to tonal music has been explored as tonal
cognition through musical expectancy via the hierarchy of tonal
stability within musical syntax [23]. Syntactic processing in tonal
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music encompasses harmonic functions and broader tonal struc-
tures, with systematic analysis methods such as Martin Rohrmeier’s
generative syntax model [22, 41, 42]. This conception has been prac-
tically applied to interaction design, where tonal cognition informs
user behaviour, often in the context of psychological studies. The
potential of applying tonal cognition to sonic interaction design has
been addressed in the interplay between musical applications and
sonification design [38, 50], validated through practical implementa-
tions [10, 29, 31], and supported by conceptual frameworks [30, 39].
Roddy and Bridges [39] proposed a framework for overall map-
ping strategies in sonification, defining parameters based on em-
bodied cognition models, while Newbold et al. [30] focused on inte-
grating musical expectancy into movement sonification. Together,
these frameworks provide a conceptual foundation for applying em-
bodied music cognition to sonic interaction design. This foundation
can be further clarified through the concepts of functional harmony
and workflow. Functional harmony aids in analysing sonic inter-
faces by revealing hierarchical structures in sound progressions,
extending beyond the understanding of how people process tonal
music. Workflow emphasises tasks in detail, focusing on how sound
is applied to particular tasks rather than broad interaction or move-
ment. These concepts can also bridge the gap to practical analysis
methods, such as Roman numeral analysis and hierarchical task
analysis. Combining these methods aligns progressive sound func-
tions with user task flows and can enable practitioners to improve
practicality and effectiveness in sonic interaction design.

2.1.1  Functional Harmony. Functional harmony defines chordal
relationships through three key functions—tonic, subdominant, and
dominant—forming the basis of chord progressions [34]. Chords
built on each scale degree (from the first to the seventh) have hi-
erarchical relationships that resolve to the tonic, creating progres-
sions that sound cognitively coherent to listeners [37]. In short, the
tonic (first degree and sixth as a substitute) is a start and ending
point, dominant chords (fifth and seventh degrees) transition to the
tonic, subdominant chords (fourth and second degrees) lead to the
dominant and chords on the third and sixth degrees serve as in-
termediates [18]. Other movements such as from the subdominant
to the tonic introduce variations within the broader frame, along
with factors like chord types, cadences, and inversions [35]. The
overarching progression follows a sequence of tonic, subdominant,
and dominant, with compositional variables adding diversity to
tonal music. Weber [51] introduced the now widely used Roman
numerals representation of chords based on scale degrees (e.g., I, IV,
and V for first, fourth, and fifth degrees), which illustrates the func-
tional coherence of harmonic progressions [7]. Compared to chord
symbols often used in jazz and popular music, Roman numeral
notation offers a method for understanding harmonic functions
that cognitively aligned with listeners [5].

2.1.2  Workflow. Optimising interactions between users and prod-
ucts requires considering human factors, including the context
of use [40]. Understanding the context of use involves analysing
workflows, focusing on the sequential order of specified tasks [28].
Various approaches to understanding workflows, such as journey
maps, user scenarios, and task analysis, address different aspects
but share a foundation in story-driven causality [32]. Journey maps,
commonly used in service design, organise a user’s sequence of
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events as touchpoints along a horizontal timeline [32, 43]. Similarly,
scenarios in design depict imagined narratives of system use, fo-
cusing on actors, agendas, context, and action sequences [1, 13, 44].
From a goal-oriented perspective, task analysis systematically rep-
resents the psychological complexity of tasks, with hierarchical
task analysis (HTA) further breaking down workflows into tasks
and sub-tasks [4]. In HTA, each subtask is defined by its goal, the
conditions or plans that activate it, the actions required to achieve
it, and the feedback that confirms its completion [3]. The basic steps
for conducting an HTA include defining the purpose, establishing
boundaries such as stakeholders, detailing tasks and sub-tasks, and
accounting for factors like conditions or plans [49]. Organising
tasks hierarchically aligns the user’s cognitive process with the
workflow, enhancing interaction design by providing clear task
specifications and a cognitive understanding of the context of use.

2.2 Insights into Framework Development

Our above review identifies two shared points between functional
harmony and workflow as shown in Figure 1. These are the hi-
erarchical structure underlying both progressive sound and task
sequences, and the cognitive flows corresponding to sound and task
progressions. These two common points can be integrated into a
unified concept of hierarchically structured cognitive flows. The
workflows can be structured around the cognitive phases of tasks
within a hierarchical task specification. Corresponding harmonic
functions can then be selectively applied to suitable tasks, max-
imising the communicative effect of the auditory interface through
cognitive alignment. Roman numeral analysis documents harmonic
functions within chord progressions, while HTA can capture the
hierarchical structure of a workflow, providing a basis where har-
monic functions can be cognitively applied. The basic steps of the
framework are hierarchical task formation, harmonic function as-
signment to relevant tasks, and chord decision. Advanced options
for skilled practitioners can additionally address multiple struc-
tural scopes and further musical variables. As mentioned in Choi et
al. [16], this strategy provides a logical foundation for progressive
auditory interface design, extending beyond discrete displays, and
enabling interpretation for design itself and subsequent user evalu-
ation. More importantly, this insight goes beyond the conceptual
understanding of the strategy. Through the practical approaches
of Roman numeral analysis and HTA, it becomes accessible to
practitioners in sonic interaction design.

Furthermore, we could identify the potential of applying GenAl
to the design process to enhance user accessibility. As first addressed
in Choi [14] and explored further in Choi et al. [16], the need for
design samples and the translation of jargon into plain language
was recognised for the CST in sonic interaction design. Additionally,
Choi et al. [15] applied GenAl features to CST development, draw-
ing on similar applications for CST advancement [17, 20, 33, 47].
This strategy is closely aligned with the current research purpose,
aiming to update the conceptual design framework into practical
guidelines. The function could provide design sample suggestions,
generated by GenAl based on plain-language input from practi-
tioners. As demonstrated through the prototype by Choi et al. [15],
features—ideation for writing the storyboard, generating chord
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progressions, and creating note arrangements—will be initially con-
sidered; however, the features will be further refined based on the
current framework including the guideline and advanced options.

3 Framework

We propose a framework for applying tonal cognition in sonic
interaction design through 3-step guidelines, accompanied by 2
advanced options and 3 GenAl potentials (Figure 1). Drawing on
insights from the theoretical review that combines harmonic func-
tions with workflow, the guideline helps practitioners apply musical
tension and release to relevant user tasks through a step-by-step pro-
cess, using Roman numeral analysis and hierarchical task analysis.
The advanced options explore considerations for scoping structures
and managing further musical variables. Finally, we explain how
GenAl aids practitioners during the proposed process, along with
brief demonstrations.

3.1 Three-Step Guidelines

The first step is task formation through HTA. HTA is system-
atic, uses specific terminology, but remains adaptable to different
purposes [3]. This guideline uses adjusted terms, such as purpose,
phase, user, task, and plan, as referenced in Annett [3]. The purpose
defines the intent and direction of the overall analysis, similar to the
theme of a storyboard in Choi et al. [15], while the phase outlines a
distinct stage for task specification. The user refers to the individual
performing the tasks, the task represents the specific actions taken
by the user, and the plan offers additional instructions, such as
conditions, iterations, or decision-making rules, to guide execution.
Below are the steps for task formation along with a rear parking
example for clarity.

(1) Decide the purpose and the user(s) of your analysis; for
example, rear parking is the purpose of the analysis, and
the user is typically the driver, though it may include other
passengers depending on the context.

(2) Plan the phases based on the decided purpose and user(s); for
example, exploration, entrance, and correction can outline
each stage of rear parking for a driver.

(3) Decompose tasks; the overall process can be arranged in
parallel, with subtasks within each superordinate task de-
scribed vertically. For example, if entering a parking space is
a task of the parallel process, subtasks such as checking risk
factors, steering, and moving into the space can be described
vertically.

(4) Specify plans; for example, instructions may be needed for
iterating the entrance phase to correct parking positions.

The second step is assigning harmonic functions to relevant
tasks. Three tonal functions—tonic, subdominant, and dominant—are
mapped to tasks based on the user’s cognitive flow. Drawing from
a previous study [15], we use intuitive terms to describe cognitive
states: start, rising, peak, and end. These terms make it easier for
practitioners to assign functions: start and end correspond to tonic,
rising to subdominant, and peak to dominant. Prolongation is used
when a single function applies continuously across multiple tasks.

(1) Decide where sounds are applied; select the tasks where
auditory interfaces will be used. For example, sound can be
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assigned to moving into the parking space and reaching the
acceptable range.

(2) Assign harmonic functions(cognitive states); based on cog-
nitive flows, harmonic functions are assigned to selected
tasks. For example, moving into the parking space can be as-
signed as the rising or peak, creating tension, while reaching
the acceptable range can be assigned as the end, providing
release.

The third step is to determine chord details based on the as-
signed functions. The tonal key is established first, with chords
notated using Roman numerals: I for start and end, IV for rising,
and V for peak. Alternative chords, like ii for IV, vii® for V, and vi
for I, offer the same functional intent with different chordal colours.
Roman numerals represent the note positions from the tonic, so in
C major: I-C, ii-D, iii-E, IV-F, V-G, vi-A, vii"-B [36].

(1) Select the tonal key; choose a tonal key, such as C major, a
minor, etc, by selecting either a major or minor scale and
its tonic as the first note. As a basic guideline, any tonal
key among the 12 tones and scales can be chosen without
affecting the design logic. Practically, major keys are often
perceived as more uplifting and bright, while minor keys are
more melancholic and dark, as discussed in Choi et al. [16].

(2) Decide chord types and note composition; based on the as-
signed functions and tonal key, select appropriate chords.
Follow the representative chords for each cognitive state,
using basic triads or single notes from each scale degree. For
example, in C major, the peak (V) can be G, B, D and the
end (I) can be C, E, G, assigned to tasks like moving into the
space and reaching the acceptable range.

3.2 Advanced Options

It may be appropriate for experienced practitioners to explore more
advanced options within this framework such as scoping structures
and managing further musical variables. Scoping structures involve
analysing tasks and tonal functions at varying levels, such as micro
and macro perspectives [5], allowing for multiple structures that en-
able more detailed analysis and refined sound applications. Manag-
ing musical variables expands on chord variations and incorporates
other elements like timbre, dynamics, and more, providing creative
variations within the same design strategy. Scoping structures re-
late to task formation and function assignment, while managing
musical variables ties into chord decision in the guidelines. These
discussions are also illustrated with the rear parking example.
Our design strategy can be refined by incorporating different
scopes. Since both harmonic structures and HTA share hierarchical
layers, sound design can be planned progressively under macro
and micro perspectives. For example, at the superordinate level,
a basic tonic-dominant-tonic structure can create global tension
and release. Within each layer, sub-harmonic progressions can be
elaborated to specify the finer details of each broad phase. This
approach can also involve key changes, such as modulating to the
dominant key and returning to the tonic key, similar to the sonata
form [12], to create structural tension in the overall design. For in-
stance, in the rear parking example, sound is assigned to two phases:
entrance and confirmation. The entrance phase holistically focuses



A Musical Tension and Release Framework for Sonic Interaction Designers

A Task Formation
rear parking |driver
[—

Provide a task specification about rear parking consisting of 4 actions,
aligned with hierarchical task analysis and considering driver as the
user. Please simply list the tasks as bullet points.

- **Assess the Parking Space** - Evaluate the dimensions of the parking
space - Check for obstacles and surrounding vehicles - **Initiate Reverse
Maneuver** - Shift the vehicle into reverse gear - Use mirrors and rearview
camera to monitor surroundings - **Steer and Control Vehicle** - Gradually
turn the steering wheel to align with the parking space - Control the vehicle’s
speed using the brake and accelerator - **Finalize Parking Position** -
Monitor the proximity to curb and other vehicles - Shift into park gear once
the vehicle is correctly positioned

Harmonic Assignment and Decision

6 tasks Number of assigned tasks v
C Key v
major Scale @

- Cognitive states of the tasks in sequence

Start v
Rising v
Continue v
Warning v
Peak v
End v

. v
RO i, Progression G ] m Tonaljs

Note Arrangement

Provide 3 chord progression options in C major key for 6 measure(s),
following the tonal functions in the order specified by: tonic,

i i i tonic. Please simply

list the options as bullet points.

Here are three chord progression options in the key of C major for 6

measures, following the specified tonal functions: - **Option 1:** - C (Tonic) -

F inant) - C/E ( ion) - G7/B - G (Dominant) - C
(Tonic) - **Option 2:** - C (Tonic) - F (Subdominant) - Am (Prolongation) -

Dm7 (Nonchord) - G (Dominant) - C (Tonic) - **Option 3:* - C (Tonic) - F

inant) - C/G ( )-E: ) - G (Dominant) - C

(Tonic)

Provide 3 ic note options (i
for 4 voices based on G B D with suitable octave numbers. Please
simply list the options as bullet points.

Here are three harmonic note arrangement options for 4 voices based on the
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Advanced Options

6 phases Number of planned phases v
C Key v
major Scale v
c\ass\calMu:icnlgznre'~’/'ﬂrr”'“"~;\ v

-~ Cognitive states of the tasks in sequence

Start <
Rising v
Continue ) v
Mood Shift N\ N
Peak 5 o
End v
. v
R ey Moduiation JcT P Attered chord

Provide 3 key modulation sets starting form C major for 6 parts,
following the tonal functions in the order specified by: tonic,
subdominant, prolongation, relative or parallel, dominant, tonic key(s).
Please simply list the options as bullet points.

Here are three key modulation sets starting from C major for 6 parts based
on the specified tonal functions: ### Modulation Set 1: - **Tonic**: C major -
i + F maijor - ion**: D minor (il in C major) -
**Relative or Parallel**: A minor (relative minor of C) - **Dominant**: G major
- **Tonic Key(s)**: C major ### Modulation Set 2: - **Tonic**: C major -
i : F major - ion**: E minor (jil in C major) -
**Relative or Parallel**: A minor (relative minor of C) - **Dominant**: G major
- *Tonic Key(s)*: C major ### Modulation Set 3: - **Tonic**: C major -
i - F maijor - ion**: B dimi ( vii* in C major) -
**Relative or Parallel**: A minor (relative minor of C) - **Dominant**: G major
- *“Tonic Key(s)**: C major These sets provide a structured approach to the
tonal functions specified while maintaining coherence within the tonal
framework of C major.

notes G, B, and D, including inversi
2: B4 - Voice 3: D5 - Voice 4: G5 - **O
Voice 3: G4 - Voice 4: B4 - **Option 3:

**Option 1:** - Voice 1: G4 - Voice
n 2:** - Voice 1: B3 - Voice 2: D4 -
- Voice 1: D3 - Voice 2: G4 - Voice
3: B4 - Voice 4: D5

Provide 3 altered chord options for Gmaj based on classical style in C
major key. Please simply list the options as bullet points.

- Gmaj7 (G-B-D-F#)-G6 (G-B-D-E)-G7 (G-B-D-F)

Figure 2: Demo for GenAl opportunities: green represents user inputs, and blue indicates corresponding questions by the GenAI
system. A. Task formation with inputs for target task, user, and number of actions. B. Harmonic assignment and decision, with
inputs for chord progression based on task number, key, scale, and cognitive states in sequence. The note button generates
chord components using Tonal.js for note arrangement. C. Advanced options for key modulation and altered chords, with
inputs for phase number, key, scale, and cognitive states for modulation, along with musical genres and a user-provided chord

for altered chords.

on building tension, while the confirmation phase emphasises re-
lease, incorporating sub-harmonic progressions with smaller sets
of tension and release, as well as potential key changes between
the phases through the dominant and tonic keys.

After task formation and function assignment, chord decision
focuses on shaping the sound characteristics. While the guideline
suggests a basic approach with triads or single notes, practitioners
with expertise can explore alternatives like 7th chords, inversions,
non-chord tones, or advanced chords serving the same functions,
keeping in mind the relationship of tonic and dominant. Adding the
7th note of chords, varying inversions of selected chords, or incor-
porating altered chords and non-chord tones enables diverse note
arrangements. For instance, while moving into the parking space,
non-chord tones can be used as warning sounds when approach-
ing a hazard, within the same functional prolongations. Altered
chordal options in different musical genres, such as augmented 6th
chords and secondary dominants for subdominant function, can
further enhance tension and add unique sound colours beyond the
standard chords. Additionally, once the tonal structure and chords
are set, other musical variables, such as timbre and dynamics, can
be customised to refine each sound signal, akin to the process of
acoustic tuning.

3.3 Generative Al Opportunities

We propose potential entry points for GenAl into our design strat-
egy that might bridge the knowledge gap for practitioners without
music experience. How might practitioners access recommended
samples through their plain-language inputs from the GenAlI sys-
tem? While the guidelines are designed to be intuitive for practi-
tioners without expertise, it can be further supported by enabling
them to ask questions requiring expertise to LLMs in plain language.
Building on the features outlined in Choi et al. [15], we expanded
the functions to support the application of our design framework
involving the guidelines and advanced options. We developed a
Node.js web demo leveraging the OpenAl GPT-40 API to showcase
how the refined GenAl features support practitioners in applying
our design strategy (Figure 2). The source code is available online.

GenAl can assist with task formation by outlining structures and
providing options through plain-language questions (A in Figure 2).
Inputs include defining a broad task, such as a phase or superordi-
nate task, the potential number of specified actions, and the user
performing the actions. Once all inputs are set, a pre-structured
question is automatically generated for the GenAl system, yielding
recommended samples. Similarly, harmonic function assignment
and chord decision follow a parallel process (B in Figure 2). Inputs
include the number of tasks assigned for sound application, the

Uhttps://github.com/Yorkcla/GenAlI-demo- for- MTRSID
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cognitive states of the tasks, and a tonal key. Cognitive states are
represented as start, rising, peak, end, and warning, and the same
states can apply to multiple tasks as prolongation. The states are
translated into the terms of functional harmony in the query to ask
the GenAl system. Note arrangements can also be suggested for a
given chord within the recommended harmonic progressions for
various applications. The system offers an ‘any’ option for certain
inputs, such as the number of tasks and the tonal key, to enable
flexible ideation. Furthermore, advanced options can be explored,
such as tonal key changes between phases to create structural ten-
sion or mood shifts, and chord variations with altered chords in
different musical genres while maintaining logical progression (C
in Figure 2).

4 Discussion and Conclusions

We have proposed a framework for sonic interaction design based
on tonal cognition, featuring step-by-step guidelines and advanced
options for practitioners. Additionally, we have explored the poten-
tial of integrating GenAl into this framework to provide recommen-
dations via plain-language inputs. This framework aims to bridge
the gap between conceptual studies and practical applications, and
the GenAl insights extend beyond previous systems for improved
accessibility, aligning with the current framework. Practitioners
can begin with the structured guidelines, which hierarchically in-
tegrate sound signals and tasks with cognitive flows, while those
with expertise can refine their designs with the advanced options.
Finally, the insights into GenAlI applications highlight opportuni-
ties for making the design strategy even more approachable for
practitioners.

In developing the framework, tonal cognition and interaction
design were reviewed with a focus on harmonic functions and
workflow, leading to two shared points: hierarchical structures and
cognitive flows in sound and task progressions. Building on these
insights, straightforward guidelines were composed of three steps:
task formation, harmonic function assignment, and chord decision.
Additionally, advanced options were introduced for scoping struc-
tures and managing musical variables. These options, aligned with
the guidelines, allow expert practitioners to create diverse sound
outputs from multiple perspectives. GenAl opportunities were en-
visioned to assist practitioners by converting plain-language inputs
into expertise, supporting phases of the guidelines and advanced
options.

The next phase of implementing the framework focuses on its
application and evaluation through the development of a CST. This
CST would act as an intuitive all-in-one interface for the suggested
design strategies, connecting practitioners with the proposed frame-
work, similar to the prototype developed in Choi et al. [15]. The
tool could be a web application inspired by the reference prototype,
or developed as a plug-in for seamless sound tuning with com-
monly used software. User studies, such as design workshops and
experimental approaches, could refine the prototype and promote
a practitioner-focused integration of the framework. Practition-
ers could engage with the CST through an interconnected design
platform spanning different phases, incorporating guidelines, ad-
vanced options, and GenAl opportunities from the current design
framework, making it more tangible and accessible.

Choi, et al.

In conclusion, this study provides a practical foundation for ap-
plying tonal cognition in sonic interaction design, grounded in con-
ceptual exploration. Theoretical insights were addressed through
a top-down review, and an accessible framework was developed
based on these insights, demonstrating its foundational value as a
late-breaking contribution. Although the proposed framework was
not empirically tested within this study, future CST development
will enable its implementation and evaluate its usability, building
on the foundation established in this research. Overall, our work
contributes a design framework for practitioners, linking academic
outcomes with practical applications at the intersection of sonifica-
tion and interaction design, leveraging the tension and release in
our musical engagement.
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