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Summary
This thesis mainly describes the research, design and evaluation of an activity for improving soundscape beginners' sound awareness -- Sound 

Detective.

For new students who are just beginning to learn about soundscape, or researchers who have just entered this field, in addition to mastering 
basic soundscape knowledge, it is equally important to improve their sound awareness. Sound Awareness, to be specific, is Listening to 

sound (hearing sounds in the soundscape), Experiencing sound (knowing what feelings the soundscape will cause and how to describe it), 
Understanding sound (knowing the characteristics of sounds and how we use/react to different sounds), and finally Organize sound (adjusting 

the sound for a better experience). 

However, the current learning methods have limitations. To be specific, the limitations are lack of practice (lectures), lack of flexibility 
(workshop), lack of guidance (research studying), and heavy use of teaching resources (workshop). It is worth mentioning that Sound Walk, 

as a very pioneering soundscape learning activity, can indeed enhance sound awareness, but it is limited to the first part "listening to sounds" 
and ignores other parts.

Thus, Sound Detective, which is the main outcome of this thesis, is designed to act as a supplement and improvement that focusing on 
training beginners' awareness of sound during their studies of soundscape, in combination with other learning methods.

The thesis starts with a survey of soundscape, serious gaming, and existing soundscape-related activities and educational methods.
Subsequently, the thesis conducted one-on-one online interviews with four different soundscape experts to gather information on current 

soundscape education practices and methodologies. Following these interviews, the results, along with previous research findings, were used 
to develop a design outline for future reference. Based on the design outline, the thesis proposed three different conceptual directions. These 

concepts were compared and evaluated using benchmarks, leading to the selection of the Sound Detective concept for further detailed 
design. The Sound Detective concept underwent three iterations: the first focused on refining the process, the second on visual and usability 

improvements, and the third on fixing detailed issues. Two rounds of user testing were conducted between the iterations. The final activity 
design was produced after the last iteration.

All activity props were created at a 1:1 scale and used for the final evaluation test. The evaluation invited a total of 24 participants, divided 
into an experimental group and a control group (12 participants each). Using the designed "Sound Awareness Test," the results indicated that 
through the Sound Detective activity, participants were more inclined to use various soundscape terms to describe soundscapes compared 

to traditional lectures or self-study. However, there was no improvement in global listening skills. Additionally, the activity enhanced 
participants' understanding of the specific sound environments used in the activity. Of course, the evaluation had several limitations, such as 
an insufficient number of participants and uncontrolled variables (test environments). While the results offer some insights, further exploration 

is needed in the future.

Abbreviations
ISD - International Soundscape Database
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Project Introduction
01

This chapter discusses the project's background and the definition of main problems, as well as 
the design approach used.
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Project Introduction
1 . 1  P R O J E C T  B A C K G R O U N D

Soundscape, is the acoustic environment as perceived 
or experienced and understood by a person or people 
in context (ISO, 2014). It is a perceptual construct of our 
experience of a place or setting. With the development of 
modern cities, soundscapes are getting more and more 
complex, no matter in outdoor urban spaces like train 
stations and public parks, or indoor spaces like museums and 
offices (Davies et al., 2013). The idea of soundscape design 
was generated when people found that simply blocking 
noise or “negative sound” is not enough for people to feel 
better in those contexts (Cain et al., 2013). “Positive” sounds 
should be used and appropriateness should be considered. 
A well-designed soundscape can significantly influence the 
experience of people inside that environment, but yet, it is 
still a challenging task because rather than simply evaluating 
different acoustical qualities of sounds, the context of the 
soundscape, which can be different from one to another, is 
also necessary to consider (Cain et al., 2008).

Kang (2010) proposed a framework for soundscape 
exploration in his research, which includes both research and 
practice, as shown in Figure 1. It can be seen that to better 
design soundscape, in addition to learning necessary

theoretical knowledge, designers need to cultivate 
their sensitivity to sound and interpret sounds in different 
environments and perspectives, or in other words, their 
“awareness of sound”, through continuous practice and 
training to help them better cope with soundscape design in 
different contexts.

For new sound designers, especially those who have no 
experience in sound design but want to start their journey 
in exploring sound and soundscape, traditional learning 
methods such as offline/online lectures and research 
study can be sufficient for them to learn basic theoretical 
knowledge of soundscape, but at the same time lacks the 
cultivation of perception and practice (Khalaf & Zin, 2018), 
which to some extend have more weight in the context of 
learning soundscape design. Workshops and interactive 
classes, on the other hand, can provide better scenario 
simulation and practical training to a certain extent, but 
it requires sufficient planning and financial budget, and is 
closely related to the ability of the organizer. In addition, 
from a macro perspective, participants follow a well-
established process and do not have a lot of freedom to 
explore. (Baysinger, n.d.)

Serious gaming is a new way of learning. It is a relatively new 
discipline that couples learning design with game mechanics 
and logic and can cultivate areas that are difficult to reach 
with traditional learning methods while costing less effort 
for educators, providing more freedom and maintaining 
interests (Lameras et al., 2016). Currently, there are several 
researches on sound games concentrated in the field of 
music education, and these studies have confirmed that 
sound games can significantly improve an individual's 
perception of sound (Bégel et al., 2018; Mandanici et al., 
2018). Although there are limitations to these studies, as 
Bégel’s studies focus on blind children, Mandanici’s “Rhythm 
Worker” (shown in Figure 2) is a long digital game that takes 
over three hours for one round, and both of the studies are in 
the field of music education, it is still exciting to explore how 

Figure 1
Kang's 
soundscape 
framework
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a sound game design can be used for new designers during 
their learning of soundscape.

1 . 2  P R O B L E M  D E F I N I T I O N

The problem lies in the limitation of training designers’ 
awareness of sound using traditional learning methods like 
lectures, research studying and workshops. To be specific, 
the limitations are lack of practice (lectures), lack of flexibility 
(workshop), lack of guidance (research studying), and heavy 
use of teaching resources (workshop). 

This project goal is To explore the opportunity of a sound 
training activity, not as a replacement, but as a supplement 
and improvement, that focusing on training beginners' 
awareness of sound during their studies of soundscape, in 
combination with other learning methods. 

1 . 3  P R O J E C T  A P P R O A C H

In order to reach the project goal, the following design 
approaches were used throughout the project in the frame 
of the double diamond design model.

Figure 2
"Rhythem 
Worker"

Context Research: The context research relies on research 
studies and professional consulting in three domains: 
soundscape, serious game design, and teaching context. 
The framework of each domain will be explored and re-
organized to determine the content of the activity and 
design criteria later on.

User Research: The two main groups of stakeholders, the 
fresh soundscape design learner and the teacher will be 
investigated through questionnaires and interviews. The goal 
of user research is to further explore the learning patterns of 
students with different backgrounds and the requirements of 
teachers to help determine the structure and general frame 
of the activity. The research will be mainly carried out inside 
the IDE faculty, but external resources will also be used if 
necessary. 

Design Criteria: This step is of great significance before 
generating concepts. All the requirements and properties 
of the activity design will be determined to give the right 
direction for the next steps. 

Concepts & Evaluation: Different from the original framework, 
concept generation and evaluation will be combined in this 
project, as the only way to test the concept is by playing 
it among testers. Then, feedback will be collected and 
iterations will be made. This procedure will be repeated 
several times before the outcome of the final concept. 
Prototypes for each version will be recorded (either digitally 
or physically) for analysis.

Refine & Reflection: The final prototype will be refined into 
a more mature product. Then self-reflection will be on this 
project to discover its advantages, limitations, and future 
opportunities. 



Context: Soundscape & Serious Gaming
02

This chapter primarily introduces background research in three different directions: Soundscape, 
Serious Gaming, and existing sound field practices. Valuable insights were derived from the 

research in each direction, which determined the subsequent design framework.
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Context Research
2 . 1  S O U N D S C A P E

The concept of 'soundscape' became popular in the 
1970s within the field of contemporary music, advocated 
by Canadian composer R. M. Schafer at Simon Fraser 
University in Vancouver. (Aletta et al., 2016) Schafer and his 
associates defined 'soundscape' as "a sonic environment, 
prioritising its perception and comprehension by individuals 
or societies" (Truax, 1978). In 2014 ISO introduced Part 1 of ISO 
12913, defining soundscape as "the acoustic environment 
perceived or understood by individuals or groups within a 
context" (International Organization for Standardization, 
2014). Both definitions illustrate that soundscape is not only 
the accumulation of objective facts (sounds), but also 
includes different people's cognition and feedback of 
sounds in different contexts.

In Chapter 2 of the Book “Soundscapes: Humans and Their 
Acoustic Environment” (Fiebig, 2023), the author proposes 
a framework of three basic elements that make up a 
soundscape: Context, Acoustic Environment, and People. 
Among them, People are subjective factors, Acoustic 
Environments are objective factors, and Context provides 
the background and situation where the first two are 
located. These three exist at the same time and influence 
each other, forming a soundscape. 

To know about People in soundscape, we need to know how 
listening functions in complexity. In the research of Acoustic 
Biotopes, Listeners and Sound-Induced Action by Özcan 
Vieira (2022), listening is divided into three categories: Sound 
oriented listening (focusing on the acoustic phenomenon 
and components), source-oriented listening (discovering the 
object as sound source), and meaning-oriented listening 
(how the identified sound represents certain socio-cultural 
and emotive concepts). This research also dives into the field 
of Acoustic Biotopes, which considers the general aspects of 
the behaviour of the species (e.g., position, locomotion, 

interaction possibilities) and how their sound-induced 
behaviour influences their actions within a specific 
environment, and the relationship between it and Acoustic 
Space (Shown in Figure 3) through an investigation inside an 
orthopaedic surgery room, and draws a conclusion: 

"Listening in highly functional environments is 
an individual experience and is influenced by 

hearing function, physical position and role in an 
environment, and the task at hand."

Based on these research, People, or listeners, are divided 
into five types: “exposed listening” by inactive listeners, 
“background listening” by passive listeners, “listening-in-
readiness” by active listeners, “listening-in-search” by sound 
users and “listening-in-action” by sound producers (Özcan et 
al., 2022). This classification plays a key role in the design of 
the sound activity mechanics.

For the Acoustic Environment, there is no definite 
classification for objective sounds. In the book “Innovative 
Approaches to Noise Reduction” by Suhanek and Grubeša 
(2021), sounds are classified as Geophony, Biophony and 
Anthrophony, while in Schafer’s book “A Sound Education: 
100 Exercises in Listening and Sound-making” (1992) sounds 
are classified as Human, Nature and Machine. Sound 
can also be classified according to its 4 basic physical 
characterises: Pitch, Intensity, Harmonic/Overtone, and 
Duration (Feigen, 1971). Which classification method or 
methods to choose requires further research at a later stage.

Figure 3
Acoustic 
relationships
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In the research “Soundscape descriptors and a conceptual 
framework for developing predictive soundscape models” 
(Aletta et al., 2016), the author introduced the concept 
of soundscape descriptors to help evaluate the quality 
of soundscape. 8 different descriptors were given in this 
research and were improved and reduced to Pleasantness, 
Eventfulness, and Familiarity/Appropriateness dimensions in 
later studies. For indoor soundscape specifically, there are 
also Comfort, Content, and Familiarity (Torresin et al., 2020), 
and Engagement/Privacy and Control (Özcan et al., 2022). 
In the study carried out by Han et al. (2022), sound, or the 
Acoustic Environment mentioned above can be subjectively 
divided into Foreground and Background by People 
(listeners). Background sound (or ambient sound) tends to 
be quieter, easier to ignore, more continuous, less variable, 
and broader in the spectrum, while foreground sound tends 
to be louder, more intrusive, composed of recognisable 
events, changeable, located in particular frequencies. And 
each elements of sound in these two categories are rated 
as Positive, Neutral, and Negative, based on soundscape 
descriptors (shown in Figure 4). These studies show the 
influence of subjective factors on the classification of 
Acoustic Environment and provide evaluation methods for 
soundscape.

Figure 4
Study by Han 
et al.

explains the relationship between People, Acoustic 
Environment and Context in soundscape.

In Part 1 of ISO 12913, ISO defined the Conceptual 
Framework of Soundscapes (shown in Figure 5), which

Based on this framework, and all the studies and research 
done, a more detailed framework of soundscape, focusing 
on the logic and relationship between each factor in the 
soundscape, as well as the potential elements in the activity 
design, is made (shown in Figure 6). This framework will be 
the core of the sound activity design.

Figure 5
Soundscape 
framework by 
ISO

Figure 6
Detailed 
soundscape 
framework
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2 . 2  S E R I O U S  G A M I N G

Laamarti et al. (2014) define serious gaming after combining 
several previous research and arguments as an application 
with three components: experience, entertainment, and 
multimedia, as shown in the diagram of Figure 7.

Figure 7
Serious game 
definition

Based on this research, a deeper study on Educational 
Serious Game has been carried out. In the study “A Model-
Driven Framework for Educational Game Design” (Roungas 
& Dalpiaz, 2016), the author introduces a framework focusing 
on the relationship between education and gaming based 
on computer games (Shown in Figure 9). This framework 
explains the logic of educational games and how it can 
influence the player.

Xue and Desmet (2019) explored the role of introspection 
in learning and design in their study. Introspection is an 
ongoing process of tracking, experiencing, and reflecting on 
one’s own thoughts, mental images, feelings, sensations, and 
behaviours. Let designers take the first-person perspective 
as the observer position and collect their own subjective 
experiences as rich and accessible data for analysis 
can significantly improve their design. The author divides 
introspection into five types, among which Researcher 
Introspection (the researcher serves as the sole introspector) 
and Interactive Introspection (both researchers and subjects 

Figure 8
Serious game 
classification

This model well explains the relationship between 
entertainment and education in serious gaming, and does 
not limit serious gaming to the category of video games like 
other studies (Zyda, 2005). 

Laamarti also classifies serious gaming based on five 
characteristics: Application area, Activity, Modality, 
Interaction Style, and Environment. The detailed taxonomy 
is shown in Figure 8. Laamarti also explained each of the 
classifications in the study, but no further details will be given 
here.

According to the goal of this project, some characteristics 
can already be determined. The Application area will be 
Education and Training, the Activity will be Mental, and the 
Modality will include Visual and Auditory. Other aspects 
remain to be discussed.
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Figure 9
Serious game 
framework by 
Roungas

2 . 3  S O U N D S C A P E  T E A C H I N G

In 1992, R.Murray Schafer, who is also the one who first 
defined the concept of soundscape, published a book 
named “A Sound Education: 100 Exercises in Listening and 
Sound-Making” to help beginners get acquainted with 
sound and practice their listening. Below is a summary of 
each exercise.

• 1-5 Sound classification, objectively and 
subjectively. Moving sound simulation.

• 6-10 Outdoor busy street listening. Focus on one 
category of sounds and count. Then footsteps. Then 
walk around and listen.

• 11-12 Indoor, listen to people walk up and 
downstairs. 13 A Listening Walk with 20 questions.

• 14-16 Write a Sound Diary.
• 17 Silence practice (while writing the diary). Do not 

talk for ideally 24h.
• 18-20 Special sounds for identifying persons/things.
• 21 Concentration exercise.
• 22-23 "See" by listening. Cover your eyes and listen. 

Better talk with real blind people.
• 24-25 Hearing and Seeing: Things you can hear but 

can't see and vice versa.
• 26-28 Hearing and Seeing: sounds that are 

attractive but come from visually unattractive 
sources and vice versa.

• 29-35 Imagine exercise. Try to imagine a sound 
under a scenario and the scenario itself.

• 36-39 Find a sound that meets the requirements. 
From easy (1-2 requirements) to hard (4-5 
requirements).

• 40-42 Match sounds with images. What it will "look 
like"? What would be the colour? Then think of 
sounds using images.

• 43-45 Nature concerts. Use our own voice to 
reconstruct the sounds in a scenario.

engage in introspection and actively share introspective 
data and insights) have development potential in this project.

Based on the above research, I summarized it into a 
framework for the activity design of this project (shown 
in Figure 10). It simplifies the relationships between each 
objective, but enumerates the key elements required to 
complete the design. 

Figure 10
Activity 
design 
framework
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• 46-48 Onomatopoeia theory. Invent your own words 
to describe a thing/sound.

• 49 Use the voice to give directions without using 
words.

• 50-51 Name game. Use sounds to call someone's 
name.

• 53-54 Group up game. Each group must locate all 
the other members of their own group by making 
the appropriate animal sounds and listening for 
those that correspond.

• 55-59 Sound imitation.
• 60 Tell a well-known story without words, with sounds 

alone.
• 61-63 Aural illusions and ghost sounds, sound 

paradoxes.
• 64-69 Locations where the environment modifies 

sound in an exceptional way either by reinforcing 
it or cancelling it. How a soundscape designer 
could shape environments to produce desired 
acoustic effects. Use a recorder. (Record the same 
voice speaking the same text in a dozen different 
environments).

• 70-73 Silence exercise. Complete tasks without 
making sounds.

• 75-77 Aural memory training.
• 78-81 Soundscape in the past. The old sounds that 

don't exist now but are still in one's memory.
• 82 New sounds nowadays.
• 83-86 Noise: Law investigation, come up with your 

laws.
• 87 Sound marks.
• 88-91 Soundscape design: Add a pleasant sound 

and delete an unpleasant sound from your own 
perspective.

• 92-95 Soundscape design: Parks.
• 96-97 Soundscape design: Street.
• 98-100 3 games to involve as many people as 

possible in considering the community soundscape: 
Sound Treasure Hunt, Sound Walk, Sound Mobile.

In the book, Schafer pointed out three stages of sound 
training: “First. we learn to listen; then we learn to think about 
sounds; and finally we begin to organise them in more 
satisfying patterns.” So the 100 exercises in the book can be 
divided according to these three stages: 1-39 Listen, 40-82 
Think, 83-100 Organize. Below are the insights gained from 
these exercises:

1. This book provides a detailed definition of 
“awareness” in this project: Listening to sound 
(capturing all the sounds in the soundscape), 
Experiencing sound (describing the soundscape 
based on our own or others' perception of it), 
Understanding sound (knowing the characteristics 
of sounds and how we use/react to different 
sounds), (plus) Organize sound (adjusting the sound 
for a better experience).

2. The classification of sound sources can be very 
general, but at the same time, it can be very 
detailed. The classification in the framework above 
is broad. The specific degree and method of 
classification need to be judged based on the size 
of the activity.

3. Blocking other senses, especially vision, can 
improve auditory sensitivity and concentration.

4. Each individual experiences the same objective 
sound differently. But as far as groups are 
concerned, some subjective feelings that a 
sound can cause are universal. (This has also 
been confirmed in previous research on sound 
descriptors). It will be crucial in future design to 
familiarize beginners with the universal feelings, 
while also knowing about other different feelings of 
themselves or other individuals.
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5. In the above framework, due to the complexity and 
diversity, there is no classification or summary of 
Context. However, selecting a few representative 
contexts can better plan the activity process and 
mechanism. (Like the two major examples in the 
book: park and street corner)

But at the same time, this book also has certain limitations. 
The biggest point is that this book focuses more on intuitive 
judgment rather than systematic judgment on hearing 
training and on understanding and designing sounds, as 
it hopes readers can design the soundscape based on 
their own feelings at the end of the book. These two ways 
of judging need to be better balanced and neutralized. 
Secondly, due to age and technology, most of the exercises 
in this book need to be carried out in the real field, or 
involve a large number of people, or last for a long time. 
How to use modern technology to optimize activity venues 
and processes requires in-depth exploration after further 
investigation of the classroom environment and teacher 
needs.



Interview: Soundscape Experts
03

This chapter primarily presents interviews with four experts in the field of soundscape. It includes 
the purpose of the interviews, the interviewees, the interview results, and the insights gained.



17

Interview
3 . 1  R E S E A R C H  A I M

After preliminary research and summarizing a series of 
frameworks, I have certain ideas and references for the logic 
and composition of this design. However, I still need a more 
specific understanding of how sound awareness is practised 
today and what to pay attention to during training to further 
determine the mechanism and details of my design. This is 
the goal of this interview.

3 . 2  T A R G E T S  &  M E T H O D S

This interview is aimed at researchers, designers and lecturers 
in the field of soundscape. The interview method is online 
video interview. Eventually, the following four people 
accepted the invitation and agreed to be interviewed: Based on the four people’s different fields, research 

directions, and published articles, I divided the four people’s 
different interview focuses and wrote corresponding 
interview outlines:

• Ela Fasllija: Training in listening to sounds. (Öztürk & 
Fasllija, 2024)

• Francesco Aletta: Process of soundscape design 
and human perception of sound. (Aletta et al., 2016)

• Simone Torresin: Simulation of sound. (Torresin et al., 
2020b)

• Gijs Louwers: The investigation of the soundscape 
from a researcher's perspective. (Louwers, 2022)

The interview consent form can be found in Appendix B, 
and the interview outline for each expert can be found in 
Appendix C.  

E L A  F A S L L I J A
Postdoctoral Acoustic Researcher
Interior Architecture Environment
6 years exp.

F R A N C E S C O  A L E T T A
Soundscape Researcher, Lecturer
Building Physics & Urban Soundscape
11 years exp.

S I M O N E  T O R R E S I N
Assistant Professor
Indoor Environment & Soundscape
11 years exp.

G I J S  L O U W E R S
Soundscape Researcher
Acoustic Environment
4 years exp.
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3 . 3  R E S U L T S  &  I N S I G H T S

The interview script of each expert can also be found in 
Appendix C.

The interviews were successful. The four experts provided 
diverse perspectives and very constructive feedback 
based on their experiences. Since the questions varied for 
each interview, the following sections will summarize each 
interview individually.

In the interview with Ela Fasllija, following conclusions are 
summarized: 

• Listening training for multiple people can help 
students learn to help each other and point out 
deficiencies in group learning.

• Sound recording can be used to restore the real 
soundscape, but it will cause the trouble of being 
unable to identify the sound source.

• Allowing learners to go to places they are unfamiliar 
with can better practice their listening skills.

"...recordings are used, but there will be one 
issue: if it’s a recording, that means we cannot 

see, and sometimes there will be different 
outcomes of the sound resource for the same 

sound."

• Sound awareness is not limited to listening to 
sounds, how people perceive sounds is equally 
important. To understand people's perception of 
sound requires access to a large amount of data.

• Recordings can only give relative results (A is better 
or worse than B), but cannot give people's absolute 
perception of a soundscape. 

• In soundscape design, what we need to care more 
about is not a person's demographic, but the role 
they play in the context.

• The research results on the interpretation of the 
same sound descriptor by different people are only 
of reference value, and cannot be completely 
believed because the methods and questions 
of different studies are different, and different 
standards create inconsistency in the results.

In the interview with Francesco Aletta, he made some very 
interesting points during the interview and concluded as 
follows:

"It is impossible to fulfil everyone’s needs in an 
open public area. So it is very important to think 
about the role of people in the soundscape, (for 
example residents and visitors) and their needs."

In the interview with Simone Torresin, the conclusion is as 
follows:

• VR can be used to simulate sound fields that 
currently do not exist to assist design, but there are 
requirements for quality, and participants cannot 
test for a long time.
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• Although the context of the soundscape is different, 
if we classify it by the activities of people in the 
scene, we can find the connection. People with 
the same behaviour often have roughly the same 
expectations for the soundscape.

• Soundwalks are a great way to train your listening 
skills. And it can also be done indoors.

"...there will be some common points, at least in 
residential soundscape. Because even though 

people are in different contexts, sometimes their 
activities are the same."

In the interview with Gijs Louwers, his point of view is 
consistent with the point above, which can be regarded as 
a kind of confirmation, and has new and valuable points, as 
follows:

• There is a database (ISD) that can be used as 
a reference for different people's perception of 
different sound fields, but the results still need to be 
tested by yourself.

• Whether different contexts are connected depends 
on the person's intention. This is consistent with the 
point from Torresin above.

• If researchers can stand in the perspective of the 
people involved and listen to the sound field with 
their behavioural purposes in mind, they can better 
understand the different perceptions of different 
people.

"User research can help you find out what other 
people think about a soundscape, but going 
and listening by myself might gonna provide 
some new insights... people listen to sounds 

intentionally. It’s need-driven."

These four interviews provided direction and a framework 
for the subsequent design. Based on the interview results, 
additional requirements and constraints for the activity 
design are summarized as follows:

• Although the VR model is a good simulation 
method, it has strict requirements on simulation 
quality and usage time, otherwise it will be 
counterproductive. Based on the time schedule and 
resources of this project, the use of VR technology 
will not be considered. And because of this, going 
on-site to the real field is a must, because for the 
understanding of sound, just relying on recording 
without being immersive will have a completely 
different effect. (Fischbeck, 2022)

• There are many methods and means for sound 
design, and there are different design methods 
according to different situations. Therefore, it is 
unrealistic for beginners to learn how to design 
through an activity. Rather than putting all the 
processes into the activity, it is better to focus on 
training their ability to listen and perceive sounds.

• The entire activity will be divided into two parts: 
Sensitivity training and Comprehension training. 
These two parts cover the previous definition of 
awareness: Listening to sound, Understanding sound 
and Experiencing sound. 
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• Role-playing (let participants listen to the 
soundscape from the perspectives of others) is the 
most critical mechanic in this design.

• The activity will be a multi-participant event, 
whether conducted online or offline.

• The activity needs to provide participants with as 
much data as possible, no matter it's data collected 
on-site or data from the ISD.

• The activity needs to make participants aware of 
how behavioral intentions affect listening. Engaging 
in different behaviors within the same activity 
provides a method for participants to compare their 
experiences.



Design Criteria: Activity Essentials
04

This chapter primarily introduces the criteria that the design adheres to and the benchmark for 
evaluating concepts. Both of these elements play a crucial role in providing overall direction for 

the subsequent generation, selection, and improvement of concepts.
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Design Criteria
4 . 1  A C T I V I T Y  B A S I C  F R A M E W O R K

According to the research findings and the insights of the 
interview, a detailed framework for the design of this project 
is made. This framework is mainly divided into two parts: 
activity contents and activity settings, as shown below. 

Activity Contents: 
As mentioned above, the activity generally needs to be 
divided into two parts: Sensitivity training and Comprehension 
training. 

The goal of Sensitivity training is to develop the ability to 
distinguish sounds and experience how different roles 
(intentions) will affect one’s listening, while the goal of 
comprehension training is to develop an understanding of 
sounds and the perspectives of others, shown below in Figure 
11:

Figure 11
Activity basic 
framework

The framework also identified two very important factors: 
Role-play and Data, and proposed two different activity 
formats. Among these, to go on site is mandatory, while the 
simulated soundscape serves as an alternative.

Activity settings:
The activity settings mainly list some basic attributes of the 
activity, as follows:
 

• Number of Participants: 1+ 
• Pre-activity preparation/knowledge requirements: 

None 
• Activity flow: Loop 
• Activity duration: Less than 2h (Compared to Sound 

Walk)
• Participant Age: 16+
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4 . 2  E V A L U A T I O N  B E N C H M A R K S

Additionally, 5 benchmarks are purposed. These benchmarks 
are useful for selecting concepts and comparing them 
with existing solutions in the later stage, and they all have 
the same measure: The higher the degree the better. The 
benchmarks and basis are as follows:

Authenticity: 
Soundscape (analogue) realism. To go on-site is the most 
real. (The interview with F. Aletta and S.Torresin)

Diversity: 
Diversity of data acquired (scenes, demographic of people). 
The more diverse the data participants can access, the 
deeper their understanding of the soundscape will be.
(Idowu & McCalla, 2018). 

Accessibility: 
If it is possible to discuss and communicate with other 
participants at any time and get mistakes fixed and 
questions answered in time. Quickly addressing participants' 
questions helps them form accurate memories from the 
outset. (The interview with Ela) (Ganyaupfu, 2013)

Adaptability: 
Whether the final quality of learning is affected by the 
player's personality (introversion vs. extroversion). Extroverted 
individuals often can accept introverted learning styles, 
but introverted individuals may resist or reject extroverted 
learning styles. (Eysenck, 1996)

Flexibility: 
If the restrictions or requirements on time, location and 
number of players will affect the final quality of the event. 
The ease of conducting the activity and achieving good 
outcomes are positively correlated with this benchmark.

All the benchmarks will contribute to the consolidation of 
knowledge after the activity, which is the main focus point of 
this activity design. 

It is worth mentioning that I did not count the attribute "fun" 
as a benchmark because it is too early to consider fun 
before determining the activity form. 

Moreover, all benchmarks can be regarded as quantitative 
benchmarks, scale from 1 to 5. 



Concept: Three Directions
05

This chapter mainly discusses three design concepts derived from the earlier research findings. 
Each concept has its own characteristics and strengths. The chapter concludes with an 

evaluation of the three concepts and the selection of one concept (or a combination) for further 
refinement.
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Concept Directions
5 . 1  T H R E E  C O N C E P T  D I R E C T I O N S

Based on the design criteria provided earlier, three different 
activity concepts have been proposed. The main differences 
among these three directions lie in the form and process 
of the activities. Each concept has its own strengths and 
weaknesses, which will be detailed in the following sections.

In addition, the process of each concept will be compared 
with the Soundscape Framework summarized in Chapter 2 
to clarify the significance and purpose of each step in the 
process.

Figure 12
Concept: 
Sound Role-
play

Concept: Sound Role-play

This activity is designed based on soundwalk, but compared 
to soundwalk, it focuses more on comprehension training. 

The activity is divided into 6 phases, including role-playing 
and field interviews. The flow of the activity is quite linear, 
and the time it takes varies depending on the organizer. The 
detiled process is shown in Figure 12.
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The relationship of this concept with the soundscape 
framework is shown below in Figure 13. In this concept, each 
step corresponds to different content.

Main Pro:
• The scene is completely realistic.
• Free to ask questions and discuss at any time.
• Can get first-hand data.

Main Con:
• Not suitable for introverted participants.
• Because of the uncertainty of the scene, it takes 

repeated activities to experience a diverse 
soundscape.

• The level of organizers is closely related to the 
quality of events.

Figure 13
Sound 
Role-play 
relationship
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Concept: Soundscape Forum

In this concept, the active platform is transplanted to 
an online platform to obtain maximum data diversity. At 
the same time, users can log in anytime, anywhere and 
perform different exercises at will according to the system's 
instructions. But it sacrifices some of the authenticity of the 
scene. The process is shown in Figure 14.

The relationship of this activity with the soundscape 
framework is shown below in Figure 15 (next page).

In this concept, there is some overlap between the content 
of the third section and the fourth section.

Main Pro:
• A more diverse soundscape database can be 

obtained.
• Information about how people in different cultural 

situations feel about the soundscape.
• Very flexible in time and space, all depends on a 

personal plan.

Figure 14
Concept: 
Soundscape 
Forum
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Main Con:
• Requires a certain base of participants.
• Part of the reality is sacrificed for flexibility.
• questions cannot be answered promptly.
• Backend maintenance is required to ensure the 

accuracy and freshness of data.

Figure 15
Soundscape 
Forum 
relationship
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Concept: Sound Detective

The core of this concept is the Introspection (Xue, 2019)
investigated in the previous chapter. Participants listen and 
indicate other participants’ feelings within the soundscape. 
Each participant is both the researcher and the subject. The 
process is shown in Figure 16.

The relationship of this activity with the soundscape 
framework is shown below in Figure 17 (next page).

In this concept, there is complete overlap between the 
content of the fourth step and the fifth step, making it more 
integrated. Additionally, this concept has control over the 
factors related to people.

Main Pro:
• The scene is completely realistic & can get first-

hand data
• Players can experience multiple different roles in 

one event
• The activity process is more integrated, which 

helps participants sort out the relationships in the 
soundscape.

Figure 16
Concept: 
Sound 
Detective
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Main Con:
• There is a certain limit on the number of players. (Too 

few – insufficient data. Too many -chaotic.)
• Participants need to conduct activities with different 

people every time as much as possible to ensure 
the diversity of data.

Figure 17
Sound 
Detective 
relationship
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Table 1
Concept 
scores

5 . 2  C O N C E P T  S E L E C T I O N

The concept selection process utilizes five benchmarks 
proposed in Chapter 4, each carrying equal weight. The 
specific ratings for each concept are shown in Table 1.
 
For the Concept "Sound Roleplay," Authenticity and 
Accessibility are its main strengths, earning it a score of 5. 
However, Diversity scores 2 because participants can only 
portray one role per session. Street interviews within the 
activity are unfriendly to introverted participants, so it scores 
2 for Diversity. The involvement of an Organizer is necessary, 
and the activity quality correlates with the organizer's skill 
level, which imposes some limitations, hence a score of 3.

For the Concept "Soundscape Forum," Authenticity scores 1 
because it cannot achieve a 100% authentic soundscape 

due to the use of recordings. Diversity and Adaptability 
are strengths as the internet allows access to a broader 
range of participants and soundscapes, earning it 5 points. 
However, the internet's diversity poses challenges such as 
uncontrollable data authenticity and lack of real-time Q&A 
for participants, resulting in a score of 1 for Accessibility. 
Although the activity's process is entirely controlled by the 
system, participants need to record videos which may vary 
in quality, hence Flexibility scores 4 points.

For the Concept "Sound Detective," Authenticity is its main 
strength, earning it 5 points. The activity encourages but 
does not require participant interaction, so Adaptability 
scores 4 points. For Diversity, Accessibility, and Flexibility, this 
concept is average. It allows a participant to play multiple 
roles within the same interaction but only within the team, 
and it can proceed without an organizer, though the quality
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Figure 18
Concept 
radar chart

may decline. Due to its uniqueness, it has specific 
requirements for the number of participants. Therefore, each 
of these criteria scores 3 points.

Therefore, the final scores for the three concepts are 17, 16, 
and 18, respectively. To provide a more intuitive comparison 
of the three concepts, radar charts have been created, as 
shown in Figure 18.

comprehension for participants and the ability to clearly 
delineate relationships. 
 
Furthermore, adjustments can be made in the subsequent 
design details to enhance its attributes of Diversity and 
Accessibility.

The final selection is the concept "Sound Detective." This 
concept incorporates the advantages of both "Sound 
Roleplay" and "Soundscape Forum" to some extent, while 
also possessing its unique strengths, such as ease of 



Concept Development
06

This chapter primarily discusses the design, refinement, and iteration of the selected "Sound 
Detective" concept. It provides a detailed explanation of the design process, two user tests, and 

how the final design outcome was achieved.
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Concept Development
6 . 1  C O N C E P T  D E T A I L I Z A T I O N

After selecting the "Sound Detective" concept, I refined 

Figure 19
Sound 
Detective 
details

it as illustrated in Figure 19. The figure provides detailed 
information on the participants, props, process, and 
knowledge references involved in the activity.
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Before introducing the process, it is crucial to define Sound 
Awareness clearly. As mentioned earlier, Sound Awareness 
is primarily divided into three components (the fourth 
component is not the focus of this activity and thus will not 
be highlighted):

• Listening to sound (capturing all the sounds in the 
soundscape)

• Experiencing sound (describing the soundscape 
based on our own or others' perception of it)

• Understanding sound (knowing the characteristics 
of sounds and how we use/react to different sounds)

 
The entire activity is divided into four main parts: the 
Preparation phase, the Global Listening phase, the Action 
phase, and the Detect phase. In summary, the Preparation 
phase involves organizing all pre-activity matters, such as 
setting up the scene, participants, props, etc. The Global 
Listening phase requires participants to try and listen 
to all sound sources in the environment, aiming to train 
participants' Listening to sound. During the Action phase, 
participants complete designated actions within the 
soundscape (assuming roles) while simultaneously recording 
and categorizing the sounds they hear (Biotopes). In the 
Detect phase, participants attempt to infer the sound 
classifications (Biotopes) heard by other participants through 
their descriptions and perceptions of the soundscape. Both 
the Action and Detect phases aim to train participants' 
Experiencing sound and Understanding sound.

 
It is worth mentioning that, in the previously discussed 
concept, the task of inferring participants' perceptions and 
descriptions of the soundscape based on known sound 
Biotopes Roles has been modified. Now, participants will use 
known perceptions and descriptions to infer the sound 

Biotopes Roles. This is because individual perceptions 
and descriptions are highly subjective, blindly asking 
participants to predict unpredictable subjective feelings 
does not effectively enhance Sound Awareness. Conversely, 
after understanding subjective feelings, it is reasonable 
and relevant to deduce the Biotopes Roles of sounds for 
individuals.

6 . 2  P R O P S  D E S I G N

After completing the design of the activity's process, this 
paper proceeds to elaborate on the design of its 5 key 
activity props.

Sound Token

For sound tokens, the most important thing is the choice of 
sound source. It must include the sound sources as much as 
possible when performing on-site activities. It also needs to 
provide interference items to provide challenges. 

For the classification of sounds, I chose the categories 
Human, Nature, and Machine, as this method is easier for 
beginners to remember and understand. Recordings given in 
ISD are listened and the sounds that appeared in recordings 
are listed and categorized, as shown in Appendix D. Also, the 
sound sources used in Axelsson et al. (2010) experiment of 
exploring soundscape perception are also listed in Appendix 
D. Finally, I the following sound sources are selected as sound 
tokens:

• Human: 
Laughing, Shouting, Snoring, Chewing, Talking/
chatting, Footsteps, Children at play, Crying, 
Singing, Applauding



36

Figure 21
Character 
Board Ver 1

• Nature: 
Thunder, Tide, Fire camp, Bird flying, Bird song, Wind 
whispering, Rustling leaves, Rain, Water, Pet, Non-
pet animals

• Machine: 
Individual cars, Motorcycles, Train/tram, Bus, Music 
(speaker), Instrument, Construction, Siren, Luggage 
dragging, Ventilation fans, Cans, Airplane, Horns, 
Bells, Paper/Books, Bicycle, Tableware, Camera, 
Video, Broadcast

Although the scenes given in ISD are all outdoor scenes, this 
set of sound tokens also contains sound sources from indoor 
scenes and can be used in indoor soundscapes.

The basic layout for Sound Token is shown below in Figure 20. 
This layout (also the following layout for other props) is just a 
preliminary layout for testing purposes. Further design will be 
done after testing and confirming the details of the activity.

Status (local/tourist/other) and Optimism. 

According to the process designed for this activity, since 
the participants need to role-play each other and discuss, I 
added some attributes to help the participants understand 
each other better. The final result is as follows:

• Name
• Gender (Optional)
• Age
• Ethnicity
• Occupation
• Hobby
• Optimism Score: The five questions in the ISO 

interview outline are used for scoring, and 
participants finally added up the scores for each 
question. 

These personal attributes will be listed on the character 
board for participants to fill in. At the same time, the board 
also needs to be printed with the four sound-using characters 

Figure 20
Sound Token 
Ver 1

Character Board

The character board is set according to the ISD and the 
interview outline of ISO. In ISD, the acquisition of personal 
information is as follows: Age, Gender, Ethnicity, Occupation, 
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of the Sound Biotopes on the four edges.

The back of the board will be printed with the participants' 
feeling of the soundscape and their rate based on the sound 
descriptor. The basic layout for Character Board is shown 
below in Figure 21(previous page).

Activity Token

ISD provided relatively limited options regarding the activities 
performed by participants, as most of its respondents were 
tourists. The planning of Activity Tokens needs to consider 
their diversity (covering as many behaviours as possible that 
will actually occur), adaptability (whether it is consistent 
with the characteristics of the participants themselves), and 
comprehensiveness (considerations of acoustic biotopes). 

At the same time, the setting of activity is closely related to 
scene, and it is difficult to directly formulate activity without 
scene as a reference. Thus, the scenes given in ISD and some 
indoor scenes are classified and summarized, and activities 
based on these demos are listed (see Appendix E).

After sorting, the activities for Activity Token are initially set as 
follows:

• As a tourist, look around the scenery and find 
angles to take photos.

• Sit on the bench and have a rest
• Feed the pigeons
• Call someone on a mobile phone
• Watch videos on your phone
• Buy snacks at street stalls
• Watch street performances (Special Occasion)
• Go shopping, pay attention to the shops on the 

street
• Waiting to cross the street

• Try to call a taxi
• Waiting for the bus/tram/uber
• Walking/jogging
• Watch parades/public presentations (Special 

Occasion)
• Read books/newspapers
• Drink and eat
• Working on a computer
• Chat with friends (Multi-participants)

The basic layout for Activity Token is shown below in Figure 
22.

Figure 22
Activity Token 
Ver 1

Rate Board

For Rate Board, it only serves as a reminder in the activity 
flow and fully refers to the rate standard of the sound 
descriptor. The basic layout for it is shown below in Figure 23 
(next page).
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Instruction Board

The instruction board is used to provide explanations and 
references when there is no organizer or when players forget 
the activity process. It needs to have detailed explanations 
of the game process and terms, and needs to be presented 
to participants in an intuitive and concise manner.

The details for the Instruction Board can be seen in Appendix 
F.

Figure 24
Activity props 
for user test I

Figure 23
Rate Board 
Ver 1

6 . 3  U S E R  T E S T  I

After finalizing the size, format, and content, all the props 
were printed and cut out for use in the first user test.

There are 3 main goal of this user test: analyzing whether 
the activity flow was smooth and reasonable, whether the 
knowledge was effectively conveyed, and whether the 
activity guidance was direct and clear.

The test consists of two parts. The first part is the activity 
process test, which allows testers to directly participate 
in and complete the entire activity. The second part 
is the survey, which collects test information through 
questionnaires. The first part was conducted in two different 
scenarios: IDE lobby (indoor) and Delft Church Square 
(outdoor). 
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The questionnaire also consists of two sections. The first 
section is a quiz on basic soundscape knowledge to assess 
the level of knowledge acquisition. The second section 
contains an evaluation of the activity process. See Appendix 
G for consent form and the specific questionnaire can be 
found in Appendix H.

Figure 25
User Test I

Test Result

The correct rate of the quiz in the questionnaire (first section)
is shown in Figure 26 below.

As shown in the figure, the accuracy rates for the seven 
questions are 100%, 94%, 100%, 100%, 77.8%, 61.1%, 55.5%. 
Following insights are gained from the data. 

• In general, the activity successfully imparted 
knowledge about soundscape to newcomers (the 
correct rate of the first four questions was very high)

• The last three questions are not directly mentioned in 
the game. The correct rate of these three questions 
is relatively low, which means that only one time 
of this activity cannot provide a comprehensive 
understanding of the soundscape.

• The quiz contains fewer questions that test 
participants’ sound awareness.

It should be noted that this quiz is informal and serves only 
to verify whether the activity has conveyed some key 
soundscape terms to the participants, and to provide a 
reference for further improvement of the activity. It does not 
indicate whether the participants' Sound Awareness has 
been enhanced.

Figure 26
Quiz Result
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The data from the second section of the questionnaire are 
shown as follows in Figure 27.

Following insights are gained from the data:

• Participants think the activity is relatively long.

• Participants believed that the learning level of 
this activity was somewhat difficult, but within an 
acceptable range.

• The design of the activity is relatively substantial and 
will not cause awkwardness or dullness.

• The content of Activity Token is relatively 
reasonable, but some activities require activity 
props (such as books, computers, etc.)

• The contents of the activity may be difficult/
complex for some people to absorb (too many 

special nouns).

• Simply reading the Instruction Board will not allow 
participants to understand all the details of the 
activity.

Additionally, from the observation and personnel feedback, 
following insights are gained:

• The effect of indoor activities is not as good as that 
of outdoor activities. (The indoor sound is relatively 
monotonous, and the enthusiasm of indoor testers is 
not as good as that of outdoor activities)

• Sound Token cannot cover all sounds. 

• The same sound source can be classified again 
(such as the speech of different characters), and 
sometimes multiple identical sound tokens are 
needed.

• When participants execute the Activity and write 
their own Sound Biotopes, they forget the sound 
sources that have been selected in the previous 
stage. 

• When doing outdoor activities, props will be 
affected by environmental factors (such as wind 
and rain)

Based on the results of this round of testing, the following 
actions need to be made to improve the activity:

• Add test questions related to sound awareness to 
the quiz.

• Activity Token will be divided into Indoor, Outdoor 
and Universal according to the applicable 
scenarios, and more types of activities will be 
added. 

Figure 27
Evaluation 
Result

Too Short Too Long

Too Easy Too Difficlut

Not at all Very Akward

Very Easy Very Difficult

Not at all Very Confused

Piece of cake Impossible
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• Add more Sound Tokens, mainly targeting indoor 
sound sources.

• Added copies of Sound Tokens that may require 
more than one (such as Human Talking).

• Add new Blank Sound Tokens (Sound Token with 
customizable sound source) to deal with situations 
where there are special sound sources in the scene.

• Add numbers to each Sound Token for easy noting 
and quick checking.

• Add an activity prop: Quick Check Board. This prop 
can help participants quickly check all the Sound 
Tokens and provide some explanations and hints.

• Redesigned the materials of event props.

• The process of the event has been determined, 
thus the main visual of the event props should be 
redesigned.

• Write a better Instruction Board with proper images.

6 . 4  D E S I G N  O P T I M I Z A T I O N

Based on the research results, I adjusted all the activity props 
and optimized the activity process. The revised version of 
the activity process is shown in Figure 28 (next page), and 
the changes to the props will be described in detail in the 
following sections.

Sound Token

The first is the re-set of the sound source in Sound Token. 
More sound sources(focusing on indoor sounds), new blank 
Sound Tokens are added.

Also, a new Supplement Sound Token is added, which have 
sound sources would be required more than one. 

The specific content is as follows:

• Human: 
Applauding, Children at play, Crying, Eating/
Drinking, Footsteps, Laughing, Moaning, Shouting, 
Singing, Snoring, Talking/chatting

• Nature: 
Bird flying, Bird song, Firecamp, Fireplace, Fly/
Mosquito, Fountain, Insects, Non-pet animals, Pet, 
Rain, Rustling leaves, Stream, Thunder, Tide, Trees, 
Water dripping, Waterfall, Wind whispering

• Machine: 
Bells, Bicycle, Broadcast, Building creaking, Bus, 
Camera, Coffee machine, Construction, Cookers, 
Fans/AC, Horns, Individual cars, Instrument, Interior 
furnishing, Luggage dragging, Motorcycles, Music 
(speaker), Paper/Books, Pen/Pencil, Printing 
machine, Siren, Stove, Tableware, Train/tram, 
Typing/Clicking, Ventilation, Video, Writing

• Supplement: 
Custom*6, Echoes*3, Talking/chatting*2, Crying*1, 
Typing*1, Non-pet animals*2, Pet*2, Footsteps*1, 
Video*1, Music (speaker)*1, Construction*2, 
Individual Cars*1, Writing*1, Paper/Books*1, 
Instrument*3, Eating/Drinking*1, Children at play*1, 
Blank*3
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Figure 28
Activity 
Process Ver 2
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Additionally, the main visual design of the Sound Token (and 
all subsequent props) has been redesigned, as shown in 
Figure 29.

2. Visit and appreciate the exhibits (Museum 
needed)

3. Go shopping (Mall needed)
4. Do photography
5. Take a nap

• Outdoor: 
1. As a tourist, look around the scenery and find 

angles to take photos.
2. Feed the pigeons/ducks etc.
3. Buy snacks at street stalls
4. Watch street performances
5. Go shopping, pay attention to the shops on the 

street
6. Waiting to cross the street
7. Waiting for the bus/tram/uber
8. Walking/jogging
9. Watch parades/public presentations

Also, 6 customizable Activity Tokens are added for scene-
related special activities or organizer’s research purposes.

Activity Token

Next is the update of the Activity Token. Different activities 
are divided into three categories: Indoor, Outdoor, and 
Universal. Also some activities that were difficult to implement 
are removed, and new activities are added:

• Universal: 
1. Sit and have a rest (On a bench/sofa etc.)
2. Call someone on a mobile phone
3. Watch videos on your phone
4. Read books/newspapers (Readings needed)
5. Drink and eat (Food needed)
6. Chat with someone
7. Do meditation
8. Listen and identify the music in the soundscape 

(Music needed)
9. Thinking about something (Pick your own topic)

• Indoor: 
1. Working on a computer (Computer needed)

Figure 29
Sound Token 
Ver 2

Figure 30
Activity Token 
Ver 2



44

The visual for Activity Token is shown in Figure 30 (previous 
page).

Character Board

For the Character Board, since participants need to write on 
it, it is designed to be disposable. To avoid repeated printing, 
an outer frame has been designed that can replace the 
inner filling. Participants simply need to pull out the paper 
with the text and replace it with a new blank A4 sheet after 
the activity. Models can be seen in Figure 31.

The content of the Character Board has also been 
restructured. The previous scoring assessment has been 
simplified to reflect the participant's current mood, and 
references to ethnicity and gender have been removed, 
as they are rarely mentioned during the activity. Shown in 
Figure 32.

Quick Check Board

Additionally, a new Quick Check Board is added to the 
activity props. The front side contains a brief description 
of the activity process and answers and tips to common 
confusions (difficulties), while the back side contains all the 
Sound Tokens and their corresponding numbers.

Figure 31
Character 
Board frame

Figure 32
Character 
Board Ver 2

Figure 33
Quick Check 
Board

Contents of Quick Check Board can be seen in Figure 33.
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Instruction Book

The Instruction Board has the biggest change. It has been 
redesigned into an Instruction Book. Compared to the 
previous A4 paper format, this time the Instruction is a 
booklet that includes a detailed explanation of the activity 
process (with illustrations) and explanations of all the specific 
terms. At the end, there is also a diagram of the soundscape 
relationship to provide a better understanding, and a 
glossary for participants to quick check all the terms. Figure 
34 showcases some of the pages.

Rate Board

The Rate Board has not undergone significant changes. It has 
been visually redesigned and the term "Sound Descriptor" 
has been added. Additionally, multiple sets of transparent 
indicators (two per set) have been prepared for participants 
to indicate their Feelings and Descriptions. See Figure 35.

Figure 34
Instrcution 
Book page 
7-8

Figure 35
Rate Board 
Ver 2

Figure 36
Logo

Logo

Additionally, the activity's logo has been designed for use 
on the cover and packaging. Inspired by sound waves, the 
logo is depicted in Figure 36.

6 . 5  U S E R  T E S T  I I

To further refine the design, I conducted a second user test, 
which was in the form of a questionnaire, focusing on visuals, 
layout, usability, and most importantly, the Instruction Book. 

This test is rather a small test, but takes quite a long time 
(about an hour, to read the instruction book). Some of the 
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testers were people who had participated in the first user 
test, and some were newcomers who had no experience 
with sound detective.

See Appendix G for Consent Form and Appendix I for 
questionnarie script.

8 people participated in this test, 4 of whom participated in 
the first round of user test, and the remaining 4 were new to 
Sound Detective.

Due to the large number of questions in the questionnaire, 
they are not listed individually here. Detailed test result data 
can be found in Appendix J. The insights from this test are as 
follows:

• The visual design of the props is relatively simple 
and in line with expectations.

• The size of the props is moderate, but the Sound 

Figure 37
Props for user 
test II

Token is small, which can easily lead to loss. 

• The instruction book is a big improvement over 
the first version. The test subjects can read and 
understand the game flow just by reading the 
instruction book, but the control of details is 
questionable.

• Most people don't like reading instructions.

• Logic Diagram are helpful, but they need further 
explanation. But at the same time, some people 
don't like to look at logic diagrams.

Based on the insights, the activity underwent another round 
of optimization.

First, the organizer for all activity props was designed. Initially, 
a cardboard box was planned for packaging the activity 
props (similar to the packaging of various board games 
today). However, considering that this activity will not be 
mass-produced, 3D printing was chosen for the organizer 
solution instead. If needed in the future, the packaging can 
be switched to cardboard boxes. The organizer model is 
shown in Figure 38.

Figure 38
Organizer

Next, the Instruction Book was updated. Some terms were 
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modified to avoid ambiguity, and an explanation of the 
Relationship Diagram was added at the end.

For Sound Token, considering its usage and adaptation to 
other props, the size will not be adjusted.

The back layout of the Character Board was redesigned. 
Sufficient space was allocated to write down Custom 
Sounds, and the central area was divided into two parts to 
provide participants with more customization options. See 
Figure 40.

Figure 39
Instrcution 
Book page 
25-26

Figure 40
Character 
Board Ver 3

In addition, to make it easier for participants to reference 
and memorize soundscape terms, a separate Terms Board 
was created. See Figure 41.

Figure 41
Terms Board



Final Activity Design
07

This chapter primarily introduces the final design of the Sound Detective activity, encompassing 
descriptions of all activity props and explanations of the activity process.
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Final Design
7 . 1  S O U N D  D E T E C T I V E  O V E R V I E W

Sound Detective is a group activity designed to help 
soundscape beginners enhance their sound awareness. The 

Figure 42
Sound 
Detective 
Rendering

activity requires the use of specialized props exclusive to 
Sound Detective. It can be conducted with 1-5 participants, 
with the option of including an organizer. The activity 
typically lasts about one hour and does not impose any 
special requirements on the participants. 

This activity can also be used by researchers as a means of 
conducting studies. However, it would require researchers to 
select the activity setting and plan certain game elements in 
advance.

Contents: 

Sound token*90, Activity token*30, Character board*5, 
Quick check board*5, Rate board*1, Terms board*1, 
Instruction book*1, Indicator*10.

Figure 42 shows its overall rendering.
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Photos of all the props used in the activity are shown in Figure 
43-51.

Figure 43
Character 
Board

Figure 47 
Activity Token 
(reserach 
purpose)

Figure 44
Quick Check 
Board

Figure 45
Rate Board

Figure 46
Activity Token
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Figure 48
Sound Token

Figure 50
Instruction 
Book (page 
1)

Figure 52
Organizer 
(step 1)

Figure 49
Sound Token 
(custom and 
blank)

To store the activity props, first place all the small cards and 
indicators into the box according to the instructions on the 
storage box (Figure 52). Then, place the instruction book 
and other large cards inside (Figure 53). Finally, put in the 
Character Board and close the lid.(Figure 54).

Figure 51
Terms Board

The organizer box for all the activity props is shown in Figure 
52-54. 
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Figure 54
Organizer 
(step 3)

Due to the low demand, the activity props and storage box 
are all 3D printed. If there is a need for mass production in 
the future, cardboard can be used as a substitute.

7 . 2  A C T I V I T Y  P R O C E S S

The process of the activity process can be seen in Figure 55 
(next page).

Figure 55 provides only the key steps of the activity without 
detailing specific nuances. For the complete activity process 
and details, please refer to the full Instruction Book, as shown 
in Appendix K.

Figure 53
Organizer 
(step 2)
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Figure 55
Activity 
process



Activity Evaluation
08

This chapter primarily discusses the evaluation of the activity design. It focuses on the question, 
"Can the activity improve participants' sound awareness?" and includes evaluation goals, 

evaluation procedures, results, and analysis.
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Evaluation
8 . 1  E V A L U A T I O N  G O A L

The design objective of this project (as outlined in Chapter 1) 
is to explore the opportunity of a sound training activity, not 
as a replacement, but as a supplement and improvement, 
that focusing on training beginners' awareness of sound 
during their studies of soundscape.  

Therefore, the goal of this evaluation is to verify whether 
participation in the Sound Detective activity can enhance 
the participants' sound awareness.

At this point, it is necessary to reiterate the following definition 
of sound awareness:

• Listening to sound (capturing all the sounds in the 
soundscape)

• Experiencing sound (describing the soundscape 
based on our own or others' perception of it)

• Understanding sound (knowing the characteristics 
of sounds and how we use/react to different sounds)

 
The publication of Taxonomy of Educational Objectives 
followed a series of conferences from 1949 to 1953, which 
were designed to improve communication between 
educators on the design of curricula and examinations. And 
Bloom's taxonomy is a set of three hierarchical models used 
for classification of educational learning objectives into levels 
of complexity and specificity (Wikipedia contributors, 2024). 

Bloom's taxonomy is an excellent reference for planning the 
evaluation process. Given the numerous versions, this paper 
primarily adopts the verbs and classifications shown in Figure 
53 and 54.

Figure 56
Bloom's 
Taxonomy 
Verbs

Figure 57
Bloom's 
Taxonomy

According to Bloom’s Taxonomy Chart and Verbs, and the 
definition of Sound Awareness, the goal for this evaluation 
can be divided into the following 10 sub-goals:

1. If the participant can memorize all the soundscape 
terms appear in the activity.
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Figure 55
Evaluation 
process

Based on these 10 Evaluation sub-goals, a specialized test for 
this evaluation has been designed, which will hereafter be 
referred to as the Sound Awareness Test. 

The purpose of this test is to verify whether participants have 
achieved the 10 sub-goals mentioned above and to what 
extent. Detials of this text will be explained in next section.

After developing the Sound Awareness Test, the entire 
evaluation process is illustrated in Figure 55. By comparing 
Result 2 with Result 1, we can determine whether Sound 
Detective can enhance participants' Sound Awareness. 

It is worth mentioning that the experimental group's Sound 
Detective will be conducted in the context of a Restaurant. 
The reason for this is to gain additional insights about the 
selection of activity scenarios through further horizontal 
comparison (self-comparison of Result 2).

2. If the participant can list the sound sources within a 
soundscape.

3. If the participant can classify the sound sources 
they heard.

4. If the participant can distinguish the roles of listener 
to sounds according to Acoustic Biotopes.

5. If the participant can use soundscape terms to 
describe sounds and soundscape.

6. If the participant can relate the listener’s activity/
intention & roles of listener (acoustic biotopes) to 
Fore/Background sound.

7. If the participant can apply the knowledge they 
gain to another different soundscape. (different 
from the soundscape they carried out the activity 
in)

8. If the participant can infer and point out the reason 
for one’s feeling & description of a soundscape.

9. If the participant can modify the soundscape to 
make it better/more appropriate.

10. If the participant can argue if a soundscape is 
appropriate for an activity/action.

G1are about Knowledge phase, G2, G3 & G4 are about 
Understanding phase, G5, G6 & G7 are about Application 
phase, G8 is about Analysis phase, G9 is about Create phase 
and G10 is about Evaluation phase.

8 . 2  E V A L U A T I O N  M E T H O D  &  P R O C E S S

The evaluation will involve an experimental group and a 
control group, rather than having the same participants take 
the test first, then participate in the activity, and take the test 
again for comparison. This is because the initial test could 
leave a memory with the participants, thereby biasing the 
results of the subsequent test. (Charness, 2012)

Evaluation consent form can be found in Appendix L.

8 . 3  S O U N D  A W A R E N E S S  T E S T

The test is divided into five sections, containing 3, 4, 6, 4, 
and 2 questions respectively, for a total of 19 questions. 
The question types include multiple-select, fill-in-the-blank, 
and short-answer questions. The five sections of the test 
correspond to the six learning stages of Bloom's 
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The test questions are primarily designed based on three 
different sound environments: shopping street, restaurant, 
and office. During the test, participants are required to 
watch and listen to the provided videos and answer the 
questions. To more specifically assess the participants' Sound 
Awareness, some examples in the questions include special 
events. Additionally, the duration of the videos needs to be 
controlled to ensure the efficiency of the test, so the videos 
used are artificially synthesized. The sound recordings in the 
videos were synthesized using myNoise (shown in Figure 57) 
and Adobe AU, and the images shown in the videos are AI-
generated.

Taxonomy (with section 4 encompassing two stages). The 19 
questions align with the 10 sub-goals summarized earlier. The 
type of each question, its summary, score, corresponding 
sub-goals, and the learning stage each chapter addresses 
are illustrated in Figure 56.

Figure 56
Questions 
Relationship

Figure 57
myNoise 
soundscape 
generator

The detailed descriptions and reference answers for each 
question can be found in Appendix M. The test is conducted 
online, and each video recording and question can be 
accessed directly using the following URL: https://ivlv.me/
wY0oX

The test has a maximum score of 72 points; higher scores 
indicate a higher level of sound awareness among 
participants. By analyzing the scoring rate for each question, 
we can identify specific strengths and weaknesses of the 
participants. Detailed scores for each question are shown in 
Figure 55. The scoring criteria for each type of question are 
as follows:

Multiple-select questions (2.1-2.4, 3.3, 3.5): 
One point is awarded for each correct option selected, no

https://ivlv.me/wY0oX 
https://ivlv.me/wY0oX 
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Figure 58
Section 1 
score

points are awarded for missing a correct option, and 0.5 
points are deducted for incorrect options selected.

Fill-in-the-blank questions (1.1-1.3, 3.1-3.2, 3.4, 3.6): 
One point is awarded for a correct answer, and no points 
are awarded for an incorrect answer or no answer.

Short-answer questions: 
For questions 4.1 and 4.3, which are worth a total of 5 points, 
one point is awarded for each valid reason provided, up to 
a maximum of 3 points. An additional point is awarded for 
using a Sound Descriptor, and another point is awarded for 
using Acoustic Biotopes and Fore/Background. 

For questions 4.2 and 4.4, which are worth a total of 3 points, 
one point is awarded for each solution provided to block/
avoid the sound source, up to a maximum of 2 points. An 
additional point is awarded for providing other types of 
solutions. 

For questions 5.1 and 5.2, which are worth a total of 3 points 
each, one point is awarded for a correct Yes or No answer, 
one point for providing a reason, and one point for using 
Soundscape Terms.

Additionally, for the answers to questions 2.1-2.4 (Global 
Listening), I convened with three other individuals to listen, 
discuss, and determine the answers collaboratively. During 
the process of setting the options, we aimed to minimize 
ambiguity as much as possible.

8 . 4  E V A L U A T I O N  R E S U L T

A total of 24 individuals participated in this evaluation, with 
12 assigned to the control group and 12 to the 

experimental group. Among the participants, 16 took the 
initial version of the test, while the remaining 8 took the 
revised version. Although the second version included some 
modifications to the recordings and question descriptions, 
the overall structure remained the same, making both sets of 
results valuable for reference. None of the participants had 
prior exposure to any soundscape learning or training. 

Each evaluation lasts around 2 hours. During the test, 
communication with others is prohibited. However, 
participants are allowed to ask the organizers for clarification 
on any questions they may have.
 
The detailed scores of the evaluation can be found in 
Appendix N. 

Remembering (Section 1): 
This section corresponds to questions 1.1-1.3. The scores of 
the two groups are shown in Figure 58.

The difference between the two groups is only 0.25 points, 
with both groups nearly achieving full marks. Therefore, both 
groups show relatively optimistic results at the knowledge 
level. 

However, it is noteworthy that in the control group, the Sound 
Descriptor knowledge was conveyed more effectively,  

10.25

10.1

0 1 2 3 4 5 6 7 8 9 10 11

Experiment

Control

Avg. Score

Section 1 Score (11)
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Figure 62
Section 3 
score

Understanding (Section 2): 
This section corresponds to questions 2.1-2.4. The scores of 
the two groups are shown in Figure 60.

Applying (Section 3): 
This section corresponds to questions 3.1-3.6. The scores of 
the two groups are shown in Figure 62.

Figure 59
Descriptor & 
Biotopes 

Figure 60
Section 2 
score 

The difference between the two groups is 1.25 points. 
However, both groups achieved less than 60% accuracy 
(53% for the control group and 59% for the experimental 
group). Notably, the experimental group scored similarly to 
the control group in the Global Listening section (Q2.1 and 
Q2.2), with Q2.1 even scoring lower than the control group. 
(Shown in Figure 61) The advantage in the experimental 
group's score lies in the sound classification section.

Figure61
Global 
Listening 
Compare

The difference between the two groups is 2.375 points. In 
terms of the application of Sound Descriptor (Q3.1 and 
Q3.2), both groups performed similarly and almost achieved 
full marks. However, in the application of Sound Biotopes 
and Fore/Background Sound (Q3.3-Q3.6), the experimental 
group showed better performance compared to the control 
group. Furthermore, it is evident that the control group is 
notably weaker in the Fore/Background Sound aspect.
Shown below in Figur 63.

whereas in the experimental group, the Sound Biotopes 
knowledge had a better effect. Shown in Figure 59.
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Figure 66
Section 5 
score

Analysing & Creating (Section 4): 
This section corresponds to questions 4.1-4.4. The scores of 
the two groups are shown in Figure 64.

Evaluating (Section 5): 
This section corresponds to questions 5.1-5.2. The scores of 
the two groups are shown in Figure 66.

Figure 63
Soundscape 
terms 
application

Figure 64
Section 4 
score 

The difference between the two groups is 2.6 points. 
Questions Q4.1 and Q4.3 pertain to Analysis, while Q4.2 
and Q4.4 relate to Creation. It is observed that both 
groups performed similarly in Creation, but there is a 
significant difference in Analysis. The reason is that only 
1 of the 8 participants in the control group used the 
learned Soundscape Terms during analysis, whereas in the 
experimental group, 5 out of 8 did use Soundscape Terms. 
Therefore, according to the scoring criteria, they scored 
higher in this aspect. Shown in Fugure 65.

Figure 65
Analysing 
& Creating 
compare

 
The reason for the higher scores in the experimental group is 
that more individuals correctly assessed the appropriateness 
of the sound environment and applied soundscape terms.

Additionally, a comparison was made between the 
accuracy of the experimental group's responses to questions 
related to "restaurant soundscapes" and other soundscapes, 
as shown in Figure 67.
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The scoring rate for questions related to restaurant 
soundscapes is 8 percentage points higher compared to 
questions related to other soundscapes.

Conclusion:
In summary, through the Sound Detective activity, 
compared to traditional knowledge lectures (without 
practical application), participants' Sound Awareness can 
be enhanced to some extent. 
 
Specifically, the activity effectively imparts foundational 
knowledge of soundscapes to participants. However, 
there is room for improvement in the memorization of the 
four types of Sound Descriptors, as their exposure time 
during the activity was relatively short compared to other 
terms. The activity has limited impact on the first aspect 
of Sound Awareness—Listening to sounds—but it does 
enhance participants' abilities in Experiencing Sound and 
Understanding Sound. Participants demonstrate improved 
comprehension of various Soundscape Terms and are 
somewhat capable of applying these terms in the analysis 
of other soundscapes or case studies. However, the activity 
does not significantly improve participants' ability to design 
and innovate appropriate soundscapes.

Certainly, this evaluation has its limitations. 

For instance, the sample size of participants was small 
(making it difficult to rule out outliers, Paulus, 2000), 

Figure 67
Score rate 
for different 
scenes

participants were acquainted with each other before 
the test (potentially enhancing interaction but affecting 
outcomes, Sawyer, 2010), varying environments during 
the Sound Awareness test (resulting in different levels of 
interference), limited scenario examples provided during 
the test (limiting the comprehensiveness of the assessment), 
and potential shortcomings in my own ability to impart 
knowledge compared to a professional instructor (a 
disadvantage for the control group). These factors may have 
led to more optimistic evaluation results compared to real-
world applications.

Figure 68
During 
evaluation
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Summary of Design
09

This chapter primarily summarizes the project design, identifies design flaws and limitations, and 
provides suggestions for further improvement. It also includes personal reflections throught out the 

project process.
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Summary
9 . 1  C O N C L U S I O N S

This project successfully produced an activity called Sound 
Detective, aimed at helping beginners enhance their 
sound awareness of soundscapes. Participants, either led 
by an organizer or self-directed, engage in the activity by 
observing and inferring the roles of other participants based 
on their behaviors and experiences within a chosen sound 
environment. Throughout the activity, participants can 
continually reinforce their understanding and memory of 
soundscape terms while also collecting a substantial amount 
of firsthand sound environment data. 
 
The design of the activity process and props was based on 
multiple studies related to soundscapes and International 
Soundscape Database (ISD). The props for the activity were 
made into full-scale physical models for testing purposes. 
The validation showed that the activity could improve 
participants' sound awareness to a certain extent, mainly 
reflected in their increased tendency to use soundscape 
terms to describe sound environments and analyze human 
behavior when conducting sound environment research.

9 . 2  L I M I T A T I O N S

Sound Token:
The sound sources on the Sound Tokens mainly come from 
ISD and Axelsson et al. (2010) experiment on exploring 
soundscape perception. However, since most of the sound 
environments in ISD are outdoor settings, the determination 
of indoor sound sources on the Sound Tokens relies on 
Axelsson's research and the indoor sounds heard during 
testing. Although this approach can cover most indoor 
sound sources, there are still rare instances where not all 
sound sources can be included, even with the use of Custom 
Sound Tokens. While this does not affect the game flow, it 
increases the recording burden on participants.

Activity Token:
The design of the Activity Tokens adheres to the principle 
of requiring minimal additional props. However, this greatly 
limits their richness and quantity. The content on the Activity 
Tokens mostly comprises very basic and simple behaviors, 
which can affect the richness of the sound environment 
data obtained by participants and their overall experience. 
Therefore, when an organizer is present, using Custom 
Activity Tokens to set specific behaviors and prepare in 
advance can achieve the best results.

Learning the Activity:
Although the activity kit includes an Instruction Book, 
testing showed that it takes over an hour to read through it, 
and reading alone does not guarantee the quality of the 
activity. Therefore, while the activity can be self-directed, 
the presence of an organizer has a significant impact on the 
effectiveness of the activity.

Number of Evaluation Participants: 
In the final evaluation, only 16 people participated, and all 
of them knew each other before the activity. Therefore, the 
evaluation results may be biased (more optimistic) due 

Figure 69
Activity in a 
restaurant
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to the inability to exclude outliers and the improved group 
dynamics. (Paulus, 2000; Sawyer, 2010)
 
Scene Adaptability: 
In this project, the activity was conducted in only four 
scenarios (restaurant, square, IDE lobby, shopping street). 
Its smooth execution in other scenes remains unknown, and 
therefore, the scene adaptability of the activity has not 
been validated.

9 . 3  R E C O M M A N D A T I O N S

Based on the limitations of this design and its future 
development, the following recommendations are 
proposed:

1. Increase the number and diversity of participants 
for further activity evaluation and testing to obtain 
more realistic data and results.

2. Review and update the sound sources on the 
Sound Tokens.

3. Design more varied and engaging actions for the 
Activity Tokens.

4. Expand the activity to more scenes and explore the 
strengths and weaknesses of the activity in each 
scene.

5. Introduce the activity to other soundscape experts 
to gather feedback and suggestions. Collaborate 
with them if possible to redesign and improve the 
activity together.

It is important to reiterate that Sound Detective is just one 
form of learning about soundscapes, with its primary focus 
on enhancing Sound Awareness. It cannot replace other 
learning forms or activities (like Sound Walk). In the future, 
exploring how Sound Detective can be integrated into 
and complement the overall process of learning about 
soundscapes is essential. 

9 . 4  P E R S O N A L  R E F L E C T I O N

Through my master's thesis project, I have gained significant 
insights into my strengths and weaknesses. 

One of the most profound realizations—and also my major 
weakness—is the need for me to strengthen my rigor and 
systematic approach. I tend to be very intuitive in my work. 
This intuitiveness does not mean I lack logic; on the contrary, 
I consider various aspects related to research methodology 
and outcomes. However, I often overlook the necessity of 
ensuring the validity and truthfulness of conclusions drawn 
during research. In other words, I sometimes treat certain 
conclusions as "common knowledge" without adequately 
substantiating them. This tendency is highly problematic, as 
it lacks rigor and can lead to serious consequences both in 
academia and future professional roles. 
 
Even when my supervisors pointed out this issue and I 
began to consciously prioritize evidence for conclusions, 
I still occasionally neglected the rigorous and systematic 
processes of research. Rectifying this habit will be a long 
process, but I am grateful to my supervisors for bringing it to 
my attention in a direct manner.

In addition, this design represents my first endeavor in using 
game props as a presentation format since studying design, 
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and it is also my first project related to the field of sound. 
Despite requiring extensive research and learning new 
knowledge in the early stages, I am pleased with the activity 
I ultimately produced and the knowledge I gained during 
the design process. My interest in sound and soundscapes 
has deepened, and I am now inclined towards pursuing 
positions related to the field of sound in my future career 
endeavors.

Overall, this has been a profoundly meaningful experience, 
despite the late nights and occasional headaches. I feel 
fortunate to have had the guidance of my two supervisors 
and the assistance of both experts and beginners throughout 
the design process. I am committed to further honing my 
skills and addressing my shortcomings as I continue to grow 
professionally.
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