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Foreword: Sound Is the Secret


Once upon a time humans interfaced with computers through command lines, and the computational capacity of computers was the limit of their usefulness. Their screens were green and their sounds were mostly mechanical save for a few simple sine wave beeps. As their processing increased, new interfaces were developed. Alan Cooper’s Visual Basic launched the creation of graphical user interfaces for screens, and peripheral features were added to enable networking, image capture, global positioning systems, microphones, and speakers. These machines were engineered to fit in homes, in cars, in electrical grids, and anywhere else they might add efficiency, productivity, or profit. Experimentation with techniques for interacting with them exploded in countless directions, and digital interfaces slowly crept upstream from an engineering afterthought to the field we now know as user interface and experience design. The role of sound in this ecosystem was an afterthought of an afterthought. This book is a leap forward into a new paradigm of experience design that could accomplish what experience designers have been trying to accomplish for years: the evolution of interface-centered design to experience-centered design.

Sound wasn’t absent from the early days of computers, though it was on a separate developmental path from interface and experience design. As computers were advancing in their capacity and application, sound-oriented experimentation tended to focus on using computers to create new kinds of sounds. Composition and engineering were the drivers of innovation in this space. From Fourier’s investigation of waves at the end of the industrial revolution to frequency modulation and John Chowning’s synthesis algorithm that enabled the Yamaha synthesizer explosion in the 1970s and 1980s, methods and tools for creating sound didn’t yet apply sound as a means for interacting with the products or the built environment. Once digital devices became commonplace, and users without technical expertise started to demand more usable products, sounds became features of the products we used every day. However, sound experts had yet to be considered essential contributors to these purely functional features.

All this started to change with the birth of the mobile and tablet market. Reading this book sparked some deep reflection on our own journey into sound for experience design that began at the birth of smartphones and tablets. The first time we collaborated on building soundful digital experiences was back in 2010 when Apple announced the iPad. A small group formed around the idea of adapting graphic novels to this new format. Sound design was never scoped to be part of the production process, but as the team finalized decisions about the interface and started building out a minimum viable product, the lack of sound design became glaring. Stories need sound, so in the classic Silicon Valley style of talking to friends of friends while bar hopping in the Mission district, the developers connected with a sound designer who was willing to take on these challenges, which were going to require some new thinking and experimentation. Working without a compass or map, and after overcoming a few existential threats, we produced a truly engaging story experience. The book you’re reading now is a book we wished we had all those years ago.

Looking back after years of working in this field, those struggles feel small because they were the size of an individual handheld screen. In the years since, we’ve worked hard to expand the value proposition of interface design and transform it into an area of expertise that creates coherent experiences across multiple touchpoints in a user’s journey. Despite this effort we find that most executives and investors are still looking at screens in the same way we were back in the early days of mobile. This book is a wide path out of that thinking, and what makes it especially interesting is that the path is not forged by graphic design or industrial design. It’s forged by sound design.

As you endeavor to become an expert in sound design for experiences, you’re going to come up against some challenges that will require more of you than just technical chops. Not everyone is going to understand what you’re doing or the value that you bring to the end user. You are most certainly going to experience a significant headwind from skeptical leaders who have decision-making power over schedules and budgets. There will be people who think sound is a nice trick, a pretty addition, while others will think it’s a waste of money. Consider that success is not just completing a piece of work. Success is also winning the debate on the value of your work and enabling these designs to get into the market. It’s rare that your work is so good that it doesn’t need evangelizing.

You have more in common with the founders of experience design than you have with contemporary experience designers, and that makes this an exciting time. Sound travels beyond screens, and emerging fields like service design argue that every human interaction required to deliver value to an end user can be designed irrespective of the presence of a screen. However, as interface design is slowly pulled back under the chief technology officer’s control due to the development of artificial intelligence (AI) tools for engineering the front end of products, creative skills can be valued less than technical skills. Sound designers always have and always will think experientially, and the value sound design offers is not an addendum or a peripheral to user-centered experiences if it’s a fundamental partner in value creation. Are your client’s product/service ecosystems legitimately user-centered? If so, are they truly experiential? Do they use sound to make their offerings experiential? These are questions that can change the conversation if they’re quickly followed by proofs of concept that are well made by thoughtful creatives. The good news is that you no longer have to learn as you go, because this book is your guide.

These are early days in this field, and sound can grow to be a part of every company’s relationship with its customers. We believe that branding, packaging, and product designers are sound designer’s collaborators because they know how to build design systems and experiences. The current hurdles for a sound designer are more related to the “how” of expressing an audio design system. Customers know that a clean interface or beautiful environment is the bare minimum for an elevated experience. They are looking for more, but are getting more of the same. Transitions between digital and physical experiences are still jarring. Experience design in its current state has yet to leverage all the sensory opportunities that deliver seamless journeys across touchpoints. Sound can be the glue between physical products, digital products, and service experience. As a sound designer for user experiences, these interactions with products are firmly within your purview. To leave these decisions to other designers, or to engineers, is to leave work on the table.

As you navigate the world, be receptive to the opportunities for sound to play a part in the world you interact with, and embrace the creative challenge of incorporating sound into any experience. If something is designed, it can be redesigned. If something can be designed, it can be designed with sound. The discourse around creating great product and service experiences is dense with presumed panacea. Human-centered design and design thinking, behavioral economics, and big data, not to mention AI, claim to provide conclusive value to the end user, yet fail to do so. When teams include sound in the core value proposition of experience design, great breakthroughs are possible. The effort to argue for this has set the stage for the comprehensive guide that this book delivers. It’s a technically and conceptually usable reference for bringing this work to market. We think you should approach this text with the same eagerness you would books written by experts like Don Norman or Steve Krug. This book will live on our desks, not on our shelves, for a long time to come.

Andrew Scott Duncan and Katie Edmonds

ASDSoundDesign.com and katiedmonds.com






Introduction


I open my car door, sit down, and close the door with a satisfying ka-thunk. My phone chimes at me to signal an incoming text message, and I pull it out and quickly type out a reply, the onscreen keyboard sounds clattering away. I stick the car key in the ignition and an annoying beep reminds me to put on my seat belt. I click the seat belt in and turn on my music as the GPS cuts in to tell me where to turn next.

We’re surrounded by designed product sounds throughout our days. We will typically hear them many times in any given day, but how many of us recognize the role that these sounds play in our lives, or the work that went into selecting and crafting these sounds? If we take a moment to think through the purpose of these sounds, we might come up with a list like this:

Car door: The purpose of the car door’s sound is to signify solid craftsmanship and give a sense of weight and safety to the door. Car companies have large teams of sound designers and engineers who will do things like add weights inside car doors to make sure they deliver the right feeling associated with the car. There are emotional associations we might have with that sound, too, depending on our connection to the car or its sonic uniqueness (we might love that creak on our old Volkswagen, for instance, and associate it with the summer trips we took). There may also be brand associations with the sound: an expensive luxury vehicle must sound more solid and effective than a cheap car.

Seat belt click: As with the car door, the click has been designed to be satisfying. It also helps to signify that the seat belt has been connected properly. If we don’t hear the click, whether we notice it consciously or not, we may keep fiddling with it thinking that it hasn’t worked.

Phone chimes: The purpose of our notification sounds on our phones is to indicate an incoming message. There may also be emotional associations we have with the sound that becomes Pavlovian (we may have a positive response if we get a lot of messages from friends, or a negative response if we’re pestered by many work messages). Just as Pavlov conditioned animals to respond to sounds by associating them with food, our phone pinging at us causes a physiological response of excitement (Fortin et al., 2019). Alternatively, we may develop what David Laramie termed ringxiety, in which our response is triggered by someone else’s phone or a similar sound (see Frissen, 2020). There may also be branding associations with the sound (an iPhone has different default sound settings than an Android phone, for instance), or if we’ve personalized some chimes we may have certain feelings and emotions associated with the particular chime we hear.

Keyboard sounds: Many people turn off the keyboard sounds, and some young people think keyboard sounds are a signifier that you’re old: Slate magazine published an article entitled, “This holiday season, talk to your baby boomer parents about their annoying cellphone noises,” in which they ask, “Surprisingly, no one has been murdered in public based on their decision to keep ‘keyboard click’ sounds turned on as they type. But do you really want to risk being first victim?”—see Graham 2015). Many people prefer the sonic feedback they get when they have lost the sense of touch feedback, especially if we’ve been conditioned to expect them, as older users have.

Seat belt alarm beep: Here’s a sound that is designed to annoy us in order to get us to take an action. We are rewarded with the blissful absence of annoyance when we plug in the seat belt. The sound serves an informative and behavioral (negative reinforcement) role, in other words, and in this case, must comply with government regulations.

I’ve just shown how sounds are designed to serve multiple purposes, often at the same time. Yet we rarely pay any attention to how and why sounds are designed, even though they influence our feelings, associations, moods, and behaviors. This book aims to change that lack of attention by teaching you how you can leverage the power of sound for your products. A lot of product sound design literature is centered around how to avoid annoying people (e.g., Drescher, 2008), and we’ll cover that too, but more importantly, we’ll look at how to use and test sound to improve your products, strengthen your brand, and deliver the user experience that your users deserve.

We are an ocularcentric society, which is to say, we center vision, rather than other senses. But our capacity for sound is greater than vision in many ways: the frequency range of our hearing (20 hertz [Hz] to 20k Hz) is more than 400 times broader than our visual spectrum (405 terahertz [THz] to 290 THz). We can discern about 150 colors, but more than 1,300 tones (Rychtáriková et al., 2010). We are able to locate sounds in three-dimensional space allowing for 360 degrees of directionality and envelopment, whereas our field of vision is comparatively low (roughly 200 degrees, or 120 degrees with both eyes, and 40 degrees each side for peripheral vision). Despite our capacity for sound, then, sound design is surprisingly under-leveraged in our product design, and there is so much opportunity for innovation in this space.


0.1What Is Sound Design?

What is sound design, exactly? How do we design a sound? For the purposes of this book, we will think of sound design as the process of creating one or more sounds through recording, selecting, editing, and manipulating those sounds in a product. A product could be a physical object, like a car or microwave oven, or it could be a piece of software or video game. For our purposes it could even be a service that is either physical or virtual.

For a long time, product sound design was limited to the desire to dampen or eliminate unwanted sounds from a product, such as typewriters, vacuum cleaners, and pretty much anything with a motor. It’s interesting that such electro-mechanical sounds have become a part of digital sound design: The skeuomorphic representation of the sounds of analog or mechanical movements into the digital realm is found all over sound design today, from the click-whirr of a digital photograph being taken to the aforementioned typewriter keys on a touchscreen.

The term sound design is borrowed from film sound. The process of sound design for film shares a lot of commonalities with sound design for products: Both are about driving a (often subconscious) response from the listener, and both involve a careful crafting of the sound to create that response. The main difference between the two forms of sound design, however, is the role of user experience research in product design: the subject of this book.

The use and/or placement of sound in the product (i.e., deciding when and where a sound plays) is one key consideration of the sound designer, as is deciding which functions a sound should play (such as enhancing usability, driving emotion, or reinforcing branding). Another key consideration is how to manipulate sounds to get the right sound in the right place. When it comes to product sound design, then, we can define the sound designer’s role as getting the right sound in the right place at the right time with the right impact on the user. However, this definition comes with caveats, as we will see later.

When it comes to products, there are several types of sounds to consider:

Intentionally designed sounds: These are sounds that have been put in the product to enhance the user experience, branding, or functionality. The sounds are chosen and/or designed by a designer, and typically provide a communicative function. These include, for instance, interface sounds, start-up sounds, sonic logos, warnings or alerts, and so on.

Incidental sounds: These sounds occur through interacting with or in the operation of the product. These may be sounds created by motors, servos, and gears in the device; by the function of the product (e.g., the vacuum cleaner’s suction, the coffee maker’s grinding); or by other causes. These are sometimes designed by a sound designer working with an engineer and, as will be shown, can have a considerable impact on your users, so should be designed carefully.

Packaging sounds: For physical objects, the sensory experience of unboxing also plays a role in product design, and the sound of packaging should also be considered. As will be shown, packaging sounds can also influence the perception of your product.

Contextual sounds: Will the product be purchased in a physical store? Where will the product be used? How will the product be influenced by the sounds around it, and how will the product’s sounds interact with the people (users and non-users) in its environment?

Product sound design, as I talk about in this book, refers to the intentional designing of sound in products to enhance user experience. Product sound requirements can vary depending on individual product, brand/company products more generally, regulatory requirements (noise emission standards, consumer health and safety regulations around volume, electromagnetic and radio frequency interference), accessibility requirements, industry standards such as loudness (e.g., see Duggal, 2024), cultural and social considerations, privacy laws, competitor assessments, technical restrictions, and other reasons. There is a lot to consider when designing sound for a product.



0.2Stop Ignoring Sound! Top Ten Functions of Product Sound Design

It should now be clear that sound design can bring a lot to the table when it comes to products. Sound is more than just pretty aural wallpaper that can be left as an afterthought. I’ll be discussing many of these functions in more detail throughout the book, but for now, let’s examine just some of the functions that sound plays in products.


0.2.1Sound as Communication

Perhaps the most important role of sound is to communicate. Whether it’s birds singing to defend territory, people discussing a movie, a dog barking to warn you to stay away, or any other sound, a lot of intentionally produced sounds in nature are communication. When it comes to sound design in products, communication is still the most important role: Sound is used as a notification that something is happening, is about to happen, or has happened. It serves as feedback that we took an action, as a warning to stop taking an action, or as a warning that we need to take an action. It draws our attention to an event, telling us that there is something we should pay attention to. My dryer plays a little jingle when the clothes are dry. My car warns me that I need to buckle my seat belt. The early morning delivery truck next door warns me that the truck is backing up with incessant beeping. All of these sounds contribute to the basic usability of our products.

As Donald Norman (2009, p. 59) notes in The Design of Future Things, “sounds are an automatic result whenever objects move, whenever they meet one another, scraping, colliding, pushing, or resisting. Sounds tell us where things are located in space, but they can also reveal their composition (leaves, branches, metal, wood, glass) and activity (falling, sliding, breaking, closing) as well. Even stationary objects contribute to our aural experience, for the way that sounds are reflected and shaped by environmental structures gives us a sense of space and our location within it.” Thus, a lot of information can be packed into a single sound.




0.2.2Sound to Reduce Cognitive Load

Because sound provides information beyond visuals, sound can reduce cognitive load (in simplified terms, your working memory resources), making complex tasks easier. If information across our senses conflicts with what we’re trying to take in, this can make cognitive load higher. For instance, if you’ve ever turned off the radio in the car in a busy city because you’re trying to concentrate on avoiding pedestrians or trying find the right street, you were trying to lower your cognitive load by reducing the stimuli your brain has to take in. If we have information that is useful across different modalities, we can take in more information. For instance, if we hear the GPS voice speaking to us while we view those same streets, it’s easier for us to navigate because our eyes can then scan for road hazards instead of trying to read a map and street signs. When users are consistently distracted by all the visual clutter vying for their attention in their lives, isn’t the addition of sound something to consider?



0.2.3Sound to Change Behavior

Sounds can be associated with specific conditions in a very Pavlovian way, through our associations with those sounds. For instance, loud growly sounds are associated with power, and Harley Davidson capitalized on this association with their motorcycle engine sounds. As we move toward electric motorcycles, it will be interesting to see if these sounds remain in Harleys even when engines are no longer making much noise (I suspect, as with electric cars and their muscle car mods, they will). Sound can also be used to change a user’s behavior, using positive or negative reinforcement. The incessant beeping of the seat belt sound in the car, for instance, is useful as a negative reinforcer to prompt me to fasten my belt in order to get the sound to stop.



0.2.4Sound to Drive Emotional Response

Sound can alter the way we feel about a product, making us feel happy, sad, delighted, and so on. Like great visual design, sound can add to the overall perception of a product. We all know the feeling of opening a beautifully designed box and seeing a pristine, beautiful new product inside. But this effect also extends to sound, and having that perceptual delight of hearing a great sound in an interaction can also fulfil our aesthetic pleasure. As a child, I loved the sound of Mario jumping in Nintendo’s Super Mario Bros games (1985 onward), and would press the button over and over to hear that sound. For me, the sound became associated with the anticipatory excitement of playing a game.



0.2.5Sound for Brand Identity and Recognition

Just as visual elements like logos and colors contribute to brand recognition, sound can also play a role in establishing a brand’s identity. Iconic start-up sounds, jingles, or notification sounds can become strongly associated with a brand. Sound can associate a product with the brand’s attributes, be a brand differentiator, and help to establish a unique brand personality. The sound of a Mac booting up is different from a Windows machine, and signals brand choice not just to the user but to everyone around them. Vehicles similarly sometimes have unique sounds (Harley Davidson fought a legal battle to try to trademark their v-twin sound, for instance—see Flynn 2022), and today many global companies are working to establish their unique sonic brand.



0.2.6Sound to Extend and/or Enhance Engagement

Sound can make interactions more engaging and interactive. In video games, for example, sound effects and music play a significant role in immersing players in the virtual world. Immersive sound design encourages users to engage more deeply with a product, enhancing their overall involvement and enjoyment. High-quality sound design can contribute to the perception of a product’s overall quality. Satisfying and well-designed sounds, such as the subtle click of premium buttons on a device, can enhance the perception of craftsmanship and attention to detail. Thoughtful and unexpected sound interactions can surprise and delight users. Playful sounds triggered by certain actions, like Easter eggs, when the user discovers a secret functionality, can create a sense of fun and wonder.



0.2.7Sound for Usability

Sound design can enhance the usability of products, highlighting functionality and memorability. Sound cues can make interfaces more user-friendly by indicating when certain actions are available or complete. For instance, a gentle chime might signal that a button has successfully been clicked and a form submitted. Auditory cues can guide users through interfaces and interactions. Consistent sound cues throughout interactions with a product create a familiar and predictable environment, making it easier for users to understand and navigate the product. Well-designed sound cues provide clear and distinct feedback, making interactions more intuitive. Providing options for users to customize sound settings allows individuals with varying preferences and sensitivities to tailor the experience to their needs. By considering usability and accessibility in sound design, product designers can create products that are user-friendly, inclusive, and capable of accommodating a wider range of users, regardless of their abilities.



0.2.8Sound for Aesthetics and User Experience

Just as visual design affects the look and feel of a product, sound design contributes to the overall aesthetic and user experience. The aesthetic-usability effect is well studied in terms of visual design (i.e., a beautiful product is felt to be more functional), but sound can play a role in aesthetics and perceived usability as a result as well. Pleasant and well-thought-out sounds can enhance the perceived quality of a product. The choice of sound effects, music, and ambient sounds can help set the tone for the product, whether it’s a mobile app, a video game, or a physical device.



0.2.9Sound to Anthropomorphize

Sounds can help to anthropomorphize an object, in order to create a sense of attachment, give life to an object, and build an emotional connection. The first fifteen or twenty minutes of Pixar’s movie Wall-E (2008) don’t have much dialogue in the traditional sense of using words, but are carried through the robot’s sounds (much as R2D2 in Star Wars (1977) was able to communicate by beeping at us). The robots in Wall-E are given personality and feelings—they are given character and life—through their sound design. As an experiment I added sounds to a virtual parking meter and tested the impact on anthropomorphism—and found that, indeed, sound increased the level of anthropomorphism (Collins et al., 2025).



0.2.10Sound for Accessibility and Inclusion

For users with visual impairments, sound provides an alternative form of feedback. Auditory cues and feedback can help people understand the status of a product, navigate interfaces, and complete tasks. Sound can work in tandem with assistive technologies like screen readers to provide a more comprehensive experience for users with disabilities. Sound can warn all users about potential hazards or important notifications. Sound can also serve an accessibility function when our eyes may be otherwise engaged (such as while driving a car) or when we cannot use our eyes (such as in the dark or in a smoke-filled environment).

Having just gone through a list of functions or roles sound can play in your product design, isn’t it clear that thinking through those functions should be done with some careful consideration and iterations on the design, instead of at the last minute? I hear time and again from sound designers that they’ve been dropped into a project at the very last minute—sometimes the last day before a product is about to be launched—and expected to “just add some sounds.” I hope that this book will show that getting the right sound can be critical to the user experience and to the brand, and that this process takes time and iterative practice, just as with other aspects of design. This means that the sound design team should have a seat at the table early on in the design process, and should be able to contribute ideas and give input on how sound might enhance or contribute to the product.

It takes time to get it right: lots of time! Microsoft’s Conor O’Sullivan, for instance, tells how it might take months to get a single sound right, and a sound may go through a hundred cycles of listening and iterating (Novet, 2021). You wouldn’t leave the visual design of a product until the last minute, so why would you leave the sound? Planning and designing with sound in mind can save time and money, and create a more memorable user experience.




0.3What Is Sonic User Experience?

In this book, I use the term user experience to describe the overall experience that a user—or consumer—has with a product. This term centers the user’s needs and desires in the design, as critical to the entire iterative process of design. User experience (UX) includes how much the users are attracted to and engaged with a product, the ease of use (i.e., the usability), the branding, and the pleasure or other feelings associated with using a product. UX covers the overall quality of a person’s interaction with a product or service, and how that interaction shapes their perceptions, emotions, and satisfaction. It encompasses all aspects of the user’s journey, from their initial awareness and discovery of the product to their ongoing usage and long-term loyalty.

User experience research focuses on gaining a comprehensive understanding of these perceptions, emotions, and overall experiences when engaging with a product or service. It takes a holistic approach, considering various aspects such as user motivations, goals, and expectations throughout their experience with the product. UX research aims to uncover deeper insights into user behavior, preferences, and pain points, allowing designers to create more meaningful and emotionally resonant experiences. It often involves research methods such as interviews, surveys, observation, and user testing to gather data that inform the overall design strategy. The insights gathered from UX research inform design decisions, help prioritize features, and guide refinements throughout the product lifecycle. By involving users in the design process and understanding their needs, organizations can create products that are user-friendly, intuitive, and aligned with user expectations, leading to enhanced user satisfaction and engagement.

User experience design and research is a rapidly growing area as companies realize that products that are UX tested end up saving money in the long run, and the products result in better user engagement and sales. When it comes to the sounds described above, for instance, imagine if my car door sound sounded weak and tinny: Users might say the car feels cheap, although they may not be able to put their finger on why it feels cheap. Through gathering such data and an iterative design process, we might learn how to give that car the right sound and, as a result, the right feel for our users, encouraging them to choose our car over those of the competitors.

When it comes to user experience research applied to sound, there are additional considerations beyond standard UX testing, so this book aims to provide a basis on which to build this burgeoning field. Until quite recently, sound designers have rarely had to contend with the user experience process, since as described, sounds are often left until the end of the design cycle when it’s too late to do much about them. Sound designers have learned which sounds work through intuition rather than data. While intuition can take us a long way, intuition can’t provide the data we need to convince stakeholders we’re on the right track and to invest further in sound, or to show how the sounds chosen are on-brand and provide the right experience for customers. Moreover, UX researchers may treat sound much like any other aspect of the product, and not understand some of the challenges of testing specifically for sound, which I’ll cover here. Sound has some unique difficulties, and UX researchers should be aware of the particular needs when it comes to testing sound. In the chapters to come, we will be exploring many examples of what questions can be asked and how they can be answered during user experience research.



0.4Sound and User Experience

A Reddit thread presents an interesting study in user responses to sound in general, but more specifically it was initially about the Sony PlayStation start-up sound.1 The variety of responses are quite telling of why user studies should be run. Sony PlayStation had a beeping sound upon booting up, and by the time the PS5 came out, the sound was deemed to be loud enough to wake up nearby sleeping people, angering users. The firmware update that allowed users to turn off the sound was well received by users. The Reddit thread explaining how to turn off the sound received thousands of upvotes and was called “No more waking the wife.” Interestingly, the highest upvoted comment on that thread was “Can I make it louder, or customize the sound? Now that would be something!” Other users commented on its conditioning effect:


OK yes but in my defense I like watching my husband game so I hear that sound and it’s time to hang out.

Even my dog looks at me in disappointment when he hears that beep.

My dog loves it! I can’t mute it because how else will she know it’s cuddling time?

Mine does the exact same thing! He will run from anywhere in the house when he hears the beep and climb under the blanket to sleep between my legs. It’s like our little routine.

Yep! My dog recognizes the UI sounds of PS5 button + cycling over to “shut down” + putting the controller down a second later.

Contrary to most people here I love the beep. Because when my dog hears the beep she knows what’s up and lies down on my bed, waiting for me to join her.

The beep doesn’t bother me. It’s the sound on the user select screen before it switches to headphone audio that gets me.



It’s always worth finding out if your users want sound. As seen in the PlayStation example, some users like the boot-up sound—it’s part of their experience and gears them (and their pets) up to play, offering a conditioning effect to not just the player, but others in their vicinity, signaling to all that a game session is starting. Other users don’t want the sound at all and are angered by having sound forced on them. Most just want the opportunity to customize the sound or the option to turn the sound down or off. If you don’t run user studies, how would you know how your users are responding to the product’s sound? A simple user experience study would have informed the designers of the desire to include the option to switch it off or control the volume.



0.5Who This Book Is For

A good user experience starts with knowing who your audience is. I hope anyone involved in launching a product today might benefit from this book, including the designers, the developers and engineers, and the UX research team. This book is written for the sound designers who want to understand how they might incorporate techniques drawn from user experience into their own process to provide clients with data-driven designs; it’s also written for user experience researchers who want to understand how to incorporate sound into the user experience testing cycle; and it’s written for the product designers or company owners who want to understand some basics of sound as part of their branding and user experience.

As described above, product sound design historically has often had the goal of reducing or eliminating noise that a product makes—for instance, making a vacuum cleaner motor sound quieter to meet standards and regulations or to make a more pleasing product. I am not covering the engineering of how to eliminate such noise here—for the most part, we’re talking about adding, not subtracting sound. I am also not covering the design of audio products, such as how to improve sound quality in an MP3 player or set of headphones, or how to improve the sound of a violin, for instance. While these products make sound, as with noise reduction, there are many complicated engineering aspects that are simply beyond the scope of this book. This area of sound research is often referred to as sound quality evaluation. For further reading an excellent starting point is Nick Zacharov’s Sensory Evaluation of Sound (2020). Finally, I’m also not providing a basic primer on user experience research. There are many books and resources available for those who want to learn general UX research practice (e.g., Gothelf, 2013; Marsh, 2022).

Rather than repeat material that has been covered in other books, my focus here is on UX research as specifically applied to sound-related questions. I am providing a blueprint for companies that want or need to design sound for their products but are unsure how to approach sound as part of their design process. I’m teaching you some testing methods to provide user experience data for stakeholders, as well as providing some science-backed data and talking points to help you to evangelize sound at your company. As noted, quite often sound gets ignored or relegated to last-minute decisions, and what results is often less than effective, ending up reinforcing the notion that sound is unimportant. This creates a vicious cycle, because it’s nearly impossible to deliver high-quality meaningful experiences in such short turnaround times, so the sound never elevates the product to the level desired. Companies may then give up on sound before they have ever really invested in it to begin with, missing out on a great opportunity to increase their user experience.

As an academic working in sound for more than two decades, I’m especially interested in data-driven, science-backed research. I bring this background with me in my consulting work as I work with companies to incorporate and test sound in their products. As such, I am including hundreds of references and citations that the reader may want to explore in further depth. Sound is a relatively recent area of academic interest, and many questions remain unanswered, but the area is proving to be increasingly important in a highly distracted, multimedia world.

Having worked with executives at numerous companies, I recognize the need to educate, inspire, and provide concrete data about sound design. I believe this book will, therefore, provide some tools to the design teams who need to argue for a solid budget for sound, and demonstrate the process to go about exploring the best sound for their product. As I’ve seen through firsthand experience, product designers often don’t even know what questions they should be asking about sound in their products, let alone the methods to go about answering these questions. It is my hope, therefore, that this book will provide some guidance on what types of questions to ask, how to answer them, and how to create the best sonic experiences for your products.







1Talking Sound


Sound is vibration. Sound is therefore both something we hear and something we feel. Sound envelops us, and we can’t shut it out—as Marshall McLuhan once said, “We simply are not equipped with earlids” (McLuhan and Fiore, 2003).

A few years ago, I spent a day without sound, wearing several layers of ear protection. We’ve all been blindfolded for fun as kids, or had to walk around somewhere very dark where we’ve temporarily lost our sense of vision, but what could be learned from a day without sound? I put in silicone earplugs, which promised a reduction of between 22 and 26 decibels (dB). I then wore some safety earmuffs overtop (the kind worn on gun ranges and construction sites), which also promised a reduction of 34 dB. With working inner ears, it’s not possible to make yourself completely deaf—we hear through bone conduction even if we can completely block our ears—but this approach was pretty close. Unless there was a very loud sound, I was, for all intents and purposes, without sound for the day. I learned a lot about how reliant I was on sound unconsciously—even as someone who had spent my life studying sound. I recommend everyone try at least a few hours without sound during an ordinary day. It will make you realize how much sound is integrated into your daily life, without you ever having been aware of it.


1.1Listening to Sound

There is a difference between hearing a sound and listening to a


	Fluorescent lighting hum

	Car driving past outside the window

	Someone walking down the hallway

	A scraping sound of someone shoveling snow outside

	The backup beepers on a truck at the construction site

	Whirr of the heating duct







1.2Sound Attributes






[image: Graphic representation of a speaker with an arrow to an ear with an arrow to the outline of a person’s head, with text below describing each stage as sound is perceived.]












1.2.1Amplitude/Volume and Dynamics




1.2.2Envelopes and Duration


[image: A graph with a steep increase and steep drop-off.]



[image: A graph with a steep increase and gradual drop-off.]



[image: A graph with a gradual increase and gradual, tiered drop-off.]





1.2.3Pitch and Frequency







1.2.4Instrumentation, Articulation, and Orchestration




1.2.5Timbre





1.2.6Rhythm and Temporality







1.2.7Tonality and Noise




1.2.8Melodic Contour/Directionality





1.2.9Verticality and Harmony




1.2.10Spatiality







1.2.11Mixing and Production




1.2.12Effects






















1.2.13Fidelity and Artifacts





1.3Conclusions and Take-Aways
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