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Introduction



Designers … hack the present to create the conditions of the future.

—Anne Balsamo





Context

“Critical design” is a phrase introduced by Anthony Dunne and Fiona Raby that seeks to challenge assumptions about the role that products play in everyday life. Similar to the form of social critique and questioning that scholars such as Karl Marx, members of the Frankfurt School, Michel Foucault, and others have put forward, critical design questions prevailing social values and asks how the privileged creative space of conceptual design can serve a utilitarian purpose.

Web design is a process that involves much more than the creation of graphics and “pictures under glass.”1 Ellen Lupton discusses the evolution of design considerations artists publishing on the internet face when she asks (in 1985), “How many ways will a document be output? How is the information organized and accessed? How is the user oriented within the document? Does the interface imitate a familiar environment … or does it try to develop a new ‘vernacular’ for an electronica culture?”2

Critical web design is our response to Lupton’s last question. In turn, our classroom experiences motivated this book and the “vernacular,” as Lupton calls it, that we use to encapsulate the information we include. Following the diversity we have witnessed across skills, interests, and outcomes in our classrooms, we are presenting critical web design (CWD) as a bridge across Dunne and Raby’s design philosophies, subversive media and internet art, and hybrid practices such as critical making.

Critical Web Design, like critical design, employs a social usefulness to question, critique, and challenge the ways technology enters our lives. It reclaims the mechanisms, tools, and practices used to produce immeasurable coercive and commercial interfaces, harnessing the power of design and networked information to engage participants, provoke dialogue, and question preconceptions about the medium itself. This book focuses on a critical approach to the design and programming of responsive interfaces for the World Wide Web (WWW) that are functional, free to access, collaborative, and thought-provoking. However, since web interfaces react to more than devices, screen sizes, preferences, and actions, critical web design as a genre can include other forms such as mobile apps,3 full-stack application development, software design, human-computer interaction, usability, and accessibility, to name a few.

The website clickclickclick.click is exemplary of this type of work (figure 0.1). It engages the user with a self-reflective and quantified narration of their mouse movements on the web page. The site tallies the untold and revealing information that can be gathered as a user hovers over a button, clicks, or drags their cursor across the page. Rather than feeling in command, the user begins to feel watched and controlled as their every action is documented and fed back to them in an ongoing text. This critique of gamification employed across web and application design relies on our knowledge of the increasing manipulation and remarketing of human attention. Yet it presents an alternative that is not only clever, enjoyable, and educational, but public, immediate, and free to use and appreciate by anyone with a networked device.

[image: A screenshot of clickclickclick.click.]Figure 0.1
The website clickclickclick.click presents a simple button when it loads. Then a recorded voice and text in the interface slowly informs the user that their actions are not only being recorded but measured, scored, and represented as achievements.



Author Note: Links

We are hosting links to important resources, references, and inspirational websites, organized by chapter, in the Critical Web Design wiki. Bookmark criticalwebdesign.github.io#wiki as a reference you can consult while reading and completing exercises in each chapter.


Critical Web Design Includes Diverse Creative Practices

We have been creating projects for audiences on the web since the early 2000s. There was a time when we introduced ourselves as internet artists—xtine’s subversive coffeeshop finder project shows up as a case study in chapter 3 and Owen’s worldwide cat catalog is a case study you can read about in chapter 9. However, as we mentioned, our students are hardly ever interested in learning only about “internet art.” As it exists, “Art” is often not relatable to students who walk into our classrooms. Not all of our students aspire to become artists. And even if they did, the scope for “internet art,” as defined by the art world’s gatekeepers, is unusually narrow and exclusive. Rachel Greene explains in Internet Art that the presentation of online works alongside commercial websites, as well as their technicality, generally “does not reconcile with ‘art’ experiences like browsing in quiet galleries.”4 Likewise, the experiences students have had with “Art” prior to our classes don’t encompass all the potential ways that creativity can be unleashed and appreciated on the internet as games, memes, live performances, and more. Or it could be, as Julian Stallabrass describes, that the art world places such high value on sales and “one-of-a-kind” works that it is impossible for physical art spaces to embrace online work that is infinitely reproducible, uses open-source code, and is free for everyone anytime.5 Even agreeing on a definition of “Art” can be difficult, since subjectivity is so often emphasized in art programs, while works that incorporate utility are usually misunderstood and dismissed as commercial design.

But we’ll let you in on a secret: Our students make art for the internet all the time. We hope they describe their work (and its contexts) however they like, and we prompt them to draw from as many sources as possible, incorporating an array of creative practices, perspectives, and methodologies to craft functional, thoughtful, and intentional web-based works. Thus, the material presented in this book is for artists, designers, makers, and anyone interested in communicating in text, media, and interactivity on the internet.

Perhaps unrelated to internet art, but tangential to critical design, is critical making. In The Critical Makers Reader: (Un)learning Technology, the editors Loes Bogers and Letizia Chiappini explain that critical making “and related approaches like Critical Technical Practice [instead] seek to produce objects that uncover injustice, highlight discrimination, and point to issues of power such as gender inequality, surveillance, racism, and human rights.”6 They amend this with the directive that makers also “assess how one’s own disciplinary framework and professional habitus might be contributing to such inequalities,” which, in turn, “have consequences for the way we imagine, position, and organize physical spaces for making and whose agendas they should serve.”7 As critical web designers, we foster a creative practice that doesn’t have to be shoehorned into a single academic field, art genre, or label and instead encompasses a way of thinking about designing and making experiences for the web. Maybe you are an internet artist or a critical maker or a graphic designer or an activist. Maybe you will be an entrepreneur or a journalist or a marketing whiz. Maybe you will incorporate methods from all of these roles into whatever unique trajectory you discover and this book is just one of the many stars in the constellation that forms your path to success in networked society.

Dunne and Raby note that there is more power when critical design is embedded in the everyday. They write about critical design,


If it is too weird, it will be dismissed as art, and if too normal, it will be effortlessly assimilated. If it is labeled as art it is easier to deal with but if it remains design, it is more disturbing; it suggests that the everyday life as we know it could be different, that things could change.8



We encourage readers to answer the challenge set forth by Dunne and Raby to design works that “take on a social and possibly political role, combining the poetic, critical, and progressive by applying excessively imaginative thinking to seriously large-scale issues.”9 To do this, they suggest approaching design not from the angle of trying to fix or solve a problem, but instead as a speculative activity that expresses a dream of the future that could be possible—even in the face of problematic histories. In this way, they argue that speculative design is a “catalyst for … inspir[ing] imagination and a feeling that, if not exactly anything, more is definitely possible.”10 We, too, believe that more is possible, and our offering is to equip anyone who wants to engage in this practice with the methods, understanding, and tools required for critical web design. In summary, critical web design:


	•  can be found online and publicly accessible, to load, view, or install;

	•  is functional, usable, even utilitarian;

	•  may include things categorized as internet art, software activism, cultural production; and

	•  involves designed, not necessarily beautiful, but intentional interfaces, experiences, and thinking.





Who Is This Book For?

More than any other design or software development field, designing, coding, and publishing websites involves a diverse list of concepts, technologies, and practices. This book provides both a survey of and depth in these areas to give readers a solid and engaging introduction to creative production on the web.

You may have knowledge in some of the subjects we present in this book. For example, if you are an adept programmer in a non-web-based language or a computer science student with some knowledge of programming, you will find important perspectives and challenges in interface design. Or perhaps you are an artist with experience creating type and image relationships, but you are new to writing code. Regardless of your background, know that design is a process that requires time for thinking, feeling, and iterating. Anyone willing to follow our suggestions can be a designer if they slow down, create multiple versions of their layouts, and leave time between those versions to appreciate and incorporate new perspectives.

Design, on its own, is a large field of study—there are many resources we suggest in our bibliography (see the wiki) for readers who want to learn more. To create a cohesive reading and learning experience, we focus on a selection of core ideas and principles that relate to the objectives in each chapter. You might already have a strong background in design, and this book acknowledges that coding might seem mystical and complex. It is not. Computers seem smart, but they are far from sentient. They do what you tell them to, but it is up to you to find the best way to give them instructions. If you are a designer who wants to learn to code by connecting what you already know to the world of responsive mobile layouts, interactive JavaScript, and website production, this book will serve you well.

Finally, if you are an artist, or creative person not willing to take on that label, welcome. You will find the critical perspectives and experimental practices of this book to be familiar and helpful in preparing you to dive into making engaging, functional, and thoughtful works to publish on the internet.



Who Are We?

We are both artists who first came to interactive media design with industry experience that included commercial, institutional, and nonprofit clients as well as other experiences directing artistic, experimental, and educational projects. We are also educators who regularly teach a variety of students with different skill levels and backgrounds in interactive media design classes. We have taught at a liberal arts college, a STEM university, state universities, community colleges, and for-profit design institutions. We have taught thousands of students over the past twenty years. This book is an opportunity for us to organize and distribute our ideas for students we teach, and to share them with readers outside of the classroom.

The courses we teach have titles like “Critical Web Design,” “Interactive Media Design,” “Internet Studio,” “Net Art,” “Multimedia,” and more. All of these course descriptions would include techniques for the creative production of projects that could be experienced in a web browser. Many of the course descriptions would also include an art-historical overview or an introduction to the history of science and technology as it relates to the WWW. These courses attract students with varying backgrounds and interests: Some became professional designers, others became professional artists, some are entrepreneurs, and many of them now work in other related industries such as marketing or journalism. Sometimes we felt like we were “sneaking” art education into a classroom that was designed (by someone else, usually an administrator) to address a bulleted list of techniques for creative decision-making across a variety of outcomes. The accumulation of these experiences has led us to balance our method for delivering the course that inspired this book with information across several disciplines: the history of the internet; examples of artworks made for viewing or interacting on the internet; foundations of design as they may apply to the production of visual projects for interaction online; issues central to designing media for online audiences, such as accessibility and inclusion; techniques for creating responsive interactive designs; design methods that encourage empathizing with users and prevent deceptive design; and design concepts that inspire contemporary projects, such as speculative design.




Module 0.1 How This Book Is Organized

Chapters are consistently organized so you can plan for how you work with sections and exercises in this book at home or in the classroom.


0.1.1 Context

Each chapter begins with a section called Context, in which we introduce the chapter’s guiding ideas. In this section, we describe historical, political, and cultural information that expands an understanding of why to use the applied knowledge provided in the modules. We provide this for several reasons:


	•  First, creativity doesn’t happen in a vacuum; it’s often a messy business that benefits from knowing the world in multiple dimensions and perspectives.

	•  Second, history, ideas, culture, and politics may inspire the work that comes after; readers can implement skills from the technical modules that follow.

	•  Third, the more you know about the world can lead to empathy for others’ situations, provide perspective on one’s own good fortune, and ultimately, promote ethical use of the power contained in this book to create, design, code, and publish information for the world to see.



In 79 Short Essays on Design, the commercial designer Michael Bierut explains how as a young designer, one of his first important lessons was a realization that he had failed on a project with his “empty-headed graphic design.”11 His perception of the layouts he created for a catalog of the work of visionary theater designer Robert Wilson changed drastically after he saw his first Wilson production. Bierut says his layouts failed to capture the epic and transcendent work of Wilson because he hadn’t done his research; he wasn’t aware of the contexts of the subject he was portraying. He concludes with this statement that we often relay to our students: “The more things you’re interested in, the better your work will be.”12 The Context section ends with a case study in which we introduce the reader to someone who has influenced our thinking about the ideas presented within the section.



0.1.2 Modules

Modules follow the Context to guide readers through the diverse practices required for designing and coding web pages. These generally build on one another, and on knowledge presented in previous chapters, but can be referenced at any time as single components. Modules include section introductions, activities, callouts, and exercises, which are tutorials that readers or students may complete on their own or in groups.

The technology in the book is focused on making professional front-end development tools accessible to all. Readers will learn to write HTML, CSS, and JavaScript code; use common frameworks and libraries like Google Fonts, Bootstrap, and Faker.js; and publish content on the web with Git and GitHub. In later chapters, readers will use Node.js (a JavaScript runtime) to edit two introductory full-stack web projects: a web interface and API (application program interface) for fetching remote data and a dynamic website that uses a database and Leaflet to show user input on an interactive map.



0.1.3 Active Learning

In our classrooms and in this book, we use active learning wherever possible to keep students and readers engaged and involved in the learning process. As experienced educators, we know the benefits of “learning by doing” (instead of passively listening to a lecture) and see how it improves knowledge of the subject, critical thinking skills, problem-solving, and, perhaps most importantly, enthusiasm for the material. Thus, we employ learning activities throughout the modules for students/readers to reflect on material through writing and group discussion, provide analysis and evaluation through peer review, brainstorm and ideate to solve design problems, and apply their knowledge with hands-on technology instruction.



Prompts

Spanning all three modules are prompts that guide the reader in the making of interactive media informed by the Context presented in the introduction. These act as a connective tissue among the various parts of the text. While you can complete just one part, combining all prompts together encapsulates the learning objectives for the chapter. These prompts incorporate active learning methods for readers to learn by doing as they practice new skills and techniques in each chapter. We imagine them as in-class activities that may be continued at home as practice-based work with individual, student-/reader-driven outcomes. The first prompt serves as a place to see what you’ll make as you work through the chapter exercises; and the last one, at the end of module 3, prompts the reader to extend the exercise and make the project their own.

We have included our own responses to the chapter prompts to demonstrate a range of outcomes that are accessible and exciting. The chapter prompts weave together the chapters’ content, exercises, and learning objectives to ensure the flow and scaffolding of new ideas to accommodate various types of learners. You can see our outcomes in the Critical Web Design Git repository github.com/criticalwebdesign/book, which we recommend bookmarking as you read/work through this book.



Exercises

Exercises appear in the modules following the chapter prompt “What You’ll Make.” These include step-by-step instructions with code snippets and images documenting our process. We made these exercises as short and deliberate as possible so that they could easily be bookmarked and revisited as you are learning the essential methods for writing and publishing code for online audiences.



Activities

We intend this book to be an excellent classroom companion, and have already tested it in our own courses, though you will find that it works equally well for individual learners outside the classroom. In callouts throughout the chapters, you will find activities that benefit readers working alone, or in groups, in or outside the class environment, as well as through remote instruction, even asynchronously. These activities aid in the understanding of the materials but are not necessary for the construction of the chapter exercises.


Author Note: Activities and Exercises in the Classroom

If you are teaching a course, and you are short on time, you might consider assigning activities or exercises in class, and one or the other as homework assignments.




Callouts

Readers will find callouts throughout the book with the following headings: “Author Note,” “Best Practices,” “Inspiration,” “Pro Tip,” “Check Your Work,” and “Watch Out!” At the start of each chapter, a callout encourages readers to explore the book’s wiki for additional resources and content, and in the “What You’ll Make” chapter prompt, readers are directed to the book’s GitHub repo to find important chapter files and assets.

We tested selections of our exercises using artificial intelligence to showcase best practices, specifically with GitHub Copilot. You will find callouts regarding our successes and failures with AI in chapters 2 and 8. Other than these callouts, we did not use AI in the writing of this book. While it can be an enticing tool, we recommend learning the fundamentals before requesting AI for help so that you can make informed decisions about how you will use it.



0.1.4 Teaching Guide

We limited the content in this book to a focused set of chapters, but often we have students with diverse skill levels entering our classrooms whom we are accustomed to offering additional materials and activities. Some of the content we intended to include was pushed to criticalwebdesign.github.io#wiki and/or published in the teaching guide, which also contains examples of in-class demos and activities we have used in our own classes, hosted on the wiki and the MIT Press website. Some exercises are demonstrated in a series of videos also linked from the wiki.



0.1.5 Chapter Summaries

In Design Writing Research, Ellen Lupton and Abbot Miller explore the discipline of design in conversation with Michel Foucault’s The Archaeology of Knowledge. In particular, they call forth Foucault’s philosophical deconstruction of the book. Foucault writes,


The frontiers of a book are never clear-cut: beyond the title, the first lines, and the last full stop, beyond its internal configuration, and its autonomous form, it is caught up in a system of references to other books, other texts, other sentences; it is a node within a network.… The book is not simply an object that one holds in one’s hands; … it’s unity is variable and relative. As soon as one questions that unity, it loses its self evidence; it indicates itself, constructs itself, only on the basis of a complex field of discourse.13



We are especially drawn to this way of thinking that relates books to critical web design as systems of references. To study the WWW and to learn how to design projects that can be seen and used in the browser is to get “caught up in a system of references” as you will understand the network as a distributed set of nodes that you will learn to reference, for instance, using absolute and relative paths to images and other resources from your pages. But more importantly, you will understand that across all chapters of this book and beyond the book’s scope, we are presenting readers with a way to enter critical web design as a praxis—a philosophy put into action—that is variable and relative. Beyond these chapters, designed for delivery in a single course, we offer resources for further exploration and development.

This book balances descriptions of the practices of web design and development with the historical, theoretical, and political contexts around such tools and methods.

Chapter 1 begins with the origins of the internet, factors in the rise of the information age, and how the various impacts of networked computers can be understood by looking at other media revolutions. Likewise, we introduce foundational HTML elements for making web pages; Git version control, a workflow for editing, staging, and committing pages via GitHub Codespaces; and publishing a web page hosted by GitHub Pages.

In chapter 2 readers will learn about copyleft practices while reimagining a quote from a design manifesto as a work of concrete poetry in the browser using HTML, CSS, and JavaScript. Following the prompts in chapter 2, readers will choose a license for their manifesto/concrete poem and cite their source in the console.

Chapter 3 includes a contextual discussion of critical design and culture jamming to initiate a prompt for readers to create their own interactive subvertisement. The resulting web page allows viewers to hover over an image in the page and watch the message it makes change as an act of subversive interaction. Modules show how to use custom fonts via Google Fonts and incorporate additional styling through CSS.

Chapter 4 introduces readers to grid-based design, starting with a historical overview of the use of layout grids in printing with moveable type and concluding with grids for responsive design. The modules put this into practice, introducing frames and layout grids for desktop, tablet, and mobile devices in Figma; discussing content hierarchy using display and body type; and coding a simple responsive layout with the Bootstrap framework using lorem ipsum placeholder text to work across all devices.

In chapter 5 we introduce foundational design principles for usability, including focus, contrast, and negative space. We demonstrate how to create a usability test for a website, deliver the test, and reflect on the outcomes. The prompt for this chapter has students create their own usability test using professional standards and methods, implement this test with a friend or colleague, and design and code a responsive webpage showcasing a form that contains their reflections on the outcomes with recommendations for the site owner.

Chapter 6 takes the reader “off the grid,” introducing them to historical experimental and expressive print-based layouts spearheaded by designers such as April Greiman and David Carson, as well as artists who collage, deconstruct, and use other methods both off- and online. The modules provide technical underpinnings for such experiments in web pages, explaining CSS transform and animation, and how to use JavaScript to change content and affect user experiences in the browser with loops.

In chapter 7 we turn to accessibility and inclusion as goals of ethical design. We explore and offer examples of “deceptive design” (formerly dark patterns), such as hidden costs, confirm shaming, and disguised ads, and discuss alternatives to such practices. Readers will learn how to identify and test for accessibility using the WAVE web accessibility evaluation tools, as well as best practices for coding with accessibility in mind.

In chapter 8 we explore generative design, looking at the loop as a computational construct that evades the human condition. That is, the loop allows a viewer a never-ending and no-way-out experience. Works by Amy Alexander, Allison Parrish, and Lauren Lee McCarthy influence exercises in the modules as readers create a playful Generative Arp website, riffing on a series of paintings by the Dada artist Jean Arp.

Chapter 9 focuses on data as part of the networked landscape that is surveilled, bought, and sold, including a discussion of cookies, browser fingerprinting, and advertising business models. The modules guide readers to create a Bad Password API front end. Readers can continue to create a full stack project using Node.js and Express using instructions on the wiki.

Chapter 10 discusses the power designers have to evoke participation and collective experiences. The modules show readers how to use tools to create a participatory experience combining interactive maps with a database. The printed book includes the front-end tutorials for creating Big Feelings, while, again, readers can head to the wiki to learn how to implement the full stack project.

Chapter 11 is the coda to this text. We offer readers places where they might exhibit or showcase works made using the skills they have learned throughout the book, as well as resources and advice for the labor market.




Module 0.2 Technical Requirements

You can use a Mac, Windows, or Linux desktop or laptop computer while working on prompts and exercises throughout this book. You will need reliable internet access, and you should be comfortable navigating your hard drive as you will save and refer to many new files you will create.


0.2.1 What Software Do I Need?

Most of the coding you will do in this book will be in HTML, CSS, and JavaScript. These are the three essential languages that work together to control (respectively) the structure, presentation, and behavior of web pages. While we recommend and will demonstrate how to use a source code editor to build and manage files for freestanding websites throughout the book, you should be familiar with using online code playgrounds to write and test HTML, CSS, and JavaScript.

We point to free or open-source software where possible throughout each chapter in this book. While our exercises will work with any source code editor, we demonstrate the exercises using GitHub’s Codespaces. We have found that it greatly simplifies file management, version control, and publishing workflows for all types of new learners, including large undergraduate sections of the class.

For designing layouts and making and exporting images, we have included exercises that use the free (at the time of this writing) online software Figma. You will need an account to save your work, whether you use Figma primarily in the browser or download their desktop application. If you already know how to use Adobe products or their open-source counterparts, you are welcome to use them.

In addition to a code and image editor, you will need a web browser to preview and test your work. A browser is more than the software we use to access data on the internet. Browsers manage requests for hundreds of remote files on web servers, combine and render data from the responses as media-rich “web pages,” and make these documents interactive to provide the essential hyperlink function that “connects” information on the internet.

Since the browser is the primary vehicle through which users will encounter your web pages, it follows that it is essential to test in the same environment. It would be overwhelming to check every page you build in all the different browsers, operating systems, and display sizes that are available to your users. Looking at the user agent (how browsers and other software that make internet requests identify themselves) market share graphs provided by Wikimedia14 (figure 0.2), we can see that some browsers are more popular than others and should thus be prioritized when you test the pages you build. In the graph on the left, you can see that the most popular desktop browsers in order are Chrome, Other, Edge, Firefox, and Safari, while the mobile graph (right) shows that Chrome Mobile is the dominant browser, followed by Mobile Safari, Other, and Chrome Mobile OS. Note that the Other categories represent a large number of niche browsers, echoing what Chris Anderson referred to as “the long tail of the internet,” encompassing all that exists beyond the most popular choices in mass culture.15

[image: Graph showing Wikimedia Foundation User Agent Breakdown.]Figure 0.2
Wikimedia Foundation user agent breakdown (analytics.wikimedia.org/dashboards/browsers) by desktop (left) and mobile (right).


Other analytics tools like Statcounter16 offer line charts showing how this statistic has changed over time, with clear losers like Internet Explorer (IE) and winners like Chrome. The ongoing competition for this usage share, or browser wars, is influenced by factors like how well the browser adheres to web standards, if the code used to create the software is open source, and whether the software is already installed on a user’s computer.17 So, the action item here is to install Chrome, Edge, and Firefox on your computer and Chrome on your phone. But perhaps just as important, especially given Chrome’s dominance (for example, Edge for desktop and mobile are actually just restyled versions of Chromium, on which Chrome is based), is that you should test all your pages first in Chrome browser, and the others, before you publish the site. This is our recommendation and what we practice throughout the book.



0.2.2 Differences Between Mac and Windows Platforms

Anyone working on a computer can perform tasks much faster if they apply all five digits of their nondominant hand to the work in front of them. This is why we always show students how to use key commands in the classroom from the outset of the term. Also known as “keyboard shortcuts,” or “keystrokes,” every software you will encounter shows these more efficient methods next to the name of the command in the menu. We encourage you to always look for and use key commands to make completing the exercises in this book easier.

As we discussed above, one can use any computer for creating websites. We will write for the Mac operating system (MacOS), but we want to keep instructions from overwhelming the content of the book, so we’re including table 0.1 to help readers map all Mac terms, key commands, and so on, to their equivalent on Windows and Linux machines. You will find that most common key commands, for example saving a file, can be performed on Mac (Command+S) or Windows and Linux (Control+S) by simply swapping the Command key for the Control key.


Table 0.1
Common key commands for Mac, Windows, and Linux operating systems



	Mac

	Windows/Linux

	Description






	Finder

	Explorer

	The name for the application to navigate files and folders on your filesystem.




	Dock

	Start menu

	The main system menu to access apps, settings, and files.




	Ctl+click

	Right+click

	Open a contextual menu. Right-clicking a mouse works on both, but we thought it was worth mentioning for users of Apple laptops, which do not have two buttons.




	Return key

	Enter key

	The key to add a line break or run a command in the terminal or console.




	Command z key

	Control key

	These keys, when combined with other keys on your keyboard (e.g., Ctl+s) allow quick access to common tasks.




	Option key

	ALT key

	Additional keys used to combine with others to perform common tasks.




	Command +Shift+4

	Windows key + Print Screen key

	Create a screenshot.








0.2.3 Why Not React, Angular, or Taco?

We haven’t mentioned any (currently) popular front-end frameworks. Many tutorials on YouTube and Google focus on using tools like React, Angular, and Taco. These projects are built by big tech companies to maintain complex websites, packed with bells and whistles, and appear to make creating websites almost effortless, even magical. But you should know:


	•  We advise you to be suspicious any time you see people flocking to the “next big thing.” Why? By definition, trends come and go. The recent billionaire-ego-inspired Twitter disaster is proof that these tools are only as stable as the companies that support them. For example, ever heard of an NFT (non-fungible token)? How about Beanie Babies? The fanciful names of today’s fashionable framework (like the “Taco” framework we fabricated in the section title) will eventually fade.

	•  The open technologies that power the web are intended to let you choose how you want to create websites. Projects like Facebook’s React create vendor lock-in, confining you to a proprietary ecosystem that requires you to do everything their way. This teaches you not to code using the best tool, but to create using their tool. And this dependency ultimately manifests loyalty to companies that you may or may not want to support. Throughout the book we show when there are good alternatives to help readers internalize this consideration.

	•  These tools are complex to use—they are built to power enormous applications (e.g., Google Docs), involve a lengthy setup, and have a complicated build process—even though many output plain HTML/CSS/JS. Referencing documentation is confusing because they can be vastly different across releases. Publishing is also murky, often costly, and can cause your entire project to fail because of a single misplaced comma.

	•  React, Angular, Shiny, and other frameworks hide and abstract the underlying code so much that when you get stuck, you are seriously stuck unless you know the fundamentals of HTML/CSS/JS.

	•  We do introduce several technologies on which the so-called modern web is built. The command line, DevTools, ES6, Node/NPM, JavaScript object notation (JSON), Leaflet, APIs, and databases are just some of the tools that we discuss.

	•  Perhaps the most important reason this book is focused on the foundations of designing and coding for the web is because we want readers to come away with a solid understanding of how the web works. A firm grounding in the lasting technologies and principles can be applied to nearly any tool, computer language, or technology field. For example, e-books are coded in HTML/CSS, most cross platform desktop and mobile apps use HTML/CSS/JS, and the principles of responsive design and usability apply to interfaces across the web, game development, and screens in cars, household appliances, and electronic billboards.





Exercise 0.2.1 Get Free Software and Accounts

Install the following free software on your computer.


	1.  Download the Chrome web browser: google.com/chrome.

	2.  Create a GitHub account: github.com.

	3.  Create a Figma account and install the desktop app: figma.com.







Module 0.3 Conventions and Resources

This final module addresses essential information about conventions we are using and where to find additional resources you will use in concert with this text. We employ typographic styles to alert readers to important words and code examples throughout the book using the following rules:


	1.  New terms are set in bold the first time they are used throughout the book, such as: A website is simply a collection of text files and images that are stored on a computer and available to download and view by users.

	2.  When we refer to code examples throughout the book, like HTML, CSS, or JavaScript, we use a monospace font. For example, you will create a basic web page in chapter 1, and it looks like:





<html>

<head>

<title>Hello, World!</title>

</head>

<body>

Hello, World!

</body>

</html>






	3.  When you update a code sample, the previously written code will be gray so that you know what is new content. For example, wrap “Hello, World!” in an <h1> tag:





<body>

<h1>Hello, World!</h1>

</body>






	4.  The text you enter into the command line and browser console exercises will also be shown using a monospace font, such as:





alert("Hello, World!");






0.3.1 CWD Resources

Here are the primary links referred to in chapter exercises throughout the book:


	•  Starting in chapter 1 you will use GitHub.com to set up your own repository and host your live web page and GitHub Codespaces to edit your code. You can find all our examples and exercise assets in the Critical Web Design book repository github.com/criticalwebdesign/book on GitHub.

	•  The repo also includes a discussions section where you can share your work and see what other readers have created. If you find an issue with the code in the book, you can find a fix on the errata page or submit an issue to let us know about a new problem.

	•  The book’s wiki criticalwebdesign.github.io#wiki hosts additional exercises, images, and resources for each chapter. You should bookmark it!

	•  In chapters 3–10 we provide Figma templates you can use, as well as finished files.

	•  We often refer to online documentation. Our favorite is the Mozilla Developer site (see the wiki), but there are other resources like StackOverflow, stackoverflow.com, which are good for locating examples and discussions on coding.




Author Note: AI

As we acknowledge several times throughout this text, the technology and practices used to build websites are in constant flux. At present, in addition to the myriad technologies used to build front and backends, the emergence of code-enabled Large Language Models (LLMs) like ChatGPT, Gemini, and Claude adds new questions and challenges.

We can’t stress enough how important it is that you read this book before you dive into AI tools. The more you let an AI write code for you, especially code you don’t understand, the more you will become dependent upon those tools. Not only are you financially liable, unless you have an understanding of the foundational web technologies we present you will spend much more time attempting to guide and modify generated code past AI-slop and into something that matches your vision. See our guide for more information about possibilities and best practices around the use of AI criticalwebdesign.github.io#ai
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1 Networks



Cyberspace. A consensual hallucination experienced daily by billions of legitimate operators, in every nation, by children being taught mathematical concepts.… A graphic representation of data abstracted from the banks of every computer in the human system. Unthinkable complexity. Lines of light ranged in the nonspace of the mind, clusters and constellation of data. Like city lights, receding.

—William Gibson





Context

The origin story of the internet reveals much about the medium you are about to explore. Often used interchangeably, the terms “internet” and “World Wide Web” (WWW) are not synonymous. Instead, imagine the internet as the plumbing—the series of physical connections and protocols that make possible the transmission of data (water in our metaphor). If the internet is the network of pipes, the WWW is the faucet, or the interface to the data that is transmitted. This includes your web browser and the text, media, and hyperlinks the browser renders as a clickable interface. You can technically use a web browser without being connected to the internet, and alternatively you could transmit data across a network without using a browser. However, together they are a powerful combination—with the “pipes” of the internet, including routers, undersea cables, and functionality being essential to the WWW—to be able to offer instantaneous access to seemingly unlimited information with the click of a button.


Keywords: Common Terms

A website is simply a collection of text files and images stored on a computer and available to download and view by users. The web browser is a client that requests and downloads these files from a server (another computer on the internet) and then renders the response as a clickable web page. An app on your phone is another example of a client that can download and display information. A client displays the website front end, or the aspects that users see and interact with. While live websites are stored on servers, many also have a back end, which includes server-side scripts, databases, and other resources needed to create dynamic web pages that can store and display user input and other data. For example, YouTube.com has a front end where you watch videos and a back end that stores user comments and encodes videos, among other functions.


The technology of the internet is essential to understanding its history. Consider the ability to connect and transmit data by each node (the circles) in the three networks represented in figure 1.1. Which nodes have more power than others to include or exclude information?

[image: Graphics showing network types.]Figure 1.1
Visual representations of centralized, decentralized, and distributed networks.


There are many different versions of the internet’s history and the underlying technologies that make it possible. Bruce Sterling and others suggest that the internet exists today because of contributions from pioneers of science and technology made toward the security of American interests.1 This popular account centers the role played by the US government and the RAND corporation, a research and development think tank created at the beginning of the Cold War. RAND identified issues with the centralized networks of the day, especially the potential for disruptions to occur if one of the important nodes was destroyed. A centralized network creates a hierarchy among the locations in the network by routing all communication through pipes (or “edges”) that depend on a single node. The more connections a node has, the more power it has over how information flows in the network.


Additional Materials and Resources

Explore links and other content related to this chapter: criticalwebdesign.github.io#wiki-02


RAND envisioned a new network structure to ensure connections between important nodes on a communications network in the event of a nuclear strike. Unlike centralized networks, where a disabled central node disrupts all communication, RAND imagined a network with no central authority. ARPANET, a distributed network, was a new framework for communication technologies first conceived in 1960 (figure 1.2).

[image: An early sketch of the ARPANET.]Figure 1.2
“Arpanet 1972 Map” by UCLA and BBN is licensed under CC BY-SA 4.0.



Author Note: Network Structures

We encounter a mix of both decentralized and distributed network structures today. If you are reading this in a computer lab, you are connected to a smaller network of other computers in a lab or building. Similar to a decentralized model, your connection to the subnet sends and receives data via a “switch” that transmits information out to the internet. You may also have considered that websites create networks through hyperlinks to other sites. While the internet is generally distributed, and the ideas you code into websites throughout this book have an equal chance of being seen as Amazon.com, search engines like Google often prioritize and direct users to the most popular (usually commercial) sites. Additionally, a separate dark web exists with content that can be accessed only using special web browsers and protocols.


The internet as we know it is made possible through several key technologies that enable the transmission of data through its nodes. In packet switching, files are broken into small chunks of data, called packets, sent using the fastest route through the network, and reassembled into the original files at their destination. Depending on the anticipated speed of connections at the moment, parts of a file might even take separate routes.

While proving to be a more durable method for communication, there were other unplanned effects of the “flattening” caused by the removal of the hierarchy of nodes of the centralized network. Almost immediately after the internet started to function, people began to use it for non-work purposes such as mailing lists and sharing knowledge. In 1993 Bruce Sterling wrote, “The internet is a rare example of a true, modern, functional anarchy.” To his point, there is still no single company that governs or controls the internet. Sterling went on to point out, “There are no official censors, no bosses, no board of directors, no stockholders.”2 While this remains true, we have also seen the rise of capital and the power that comes with it centrally located in Silicon Valley over the past twenty years.

However, for every story, there are counternarratives, resistance movements, and alternatives. To be engaged in critical web design is to understand the history of the internet as one that has multiple stories, actors, and possible outcomes. In the early 1970s, the People’s Computer Company held an ethos of what we would refer to now as “hacking.” The founders Dennis Allison, Bob Albrecht, and George Firedrake published a newsletter, then a journal, that advocated learning through play, teaching others to manage, tinker, and open technology as a mode of forward progression. In their first (1972) introduction, they wrote, “Computers are mostly used against people instead of for people; used to control people instead of to free them; Time to change all that—we need a … People’s Computer Company.”3



Media Revolutions

The move from a centralized system to a distributed system of information flow echoes other important shifts in media history. For example, in the fifteenth century Johannes Gutenberg introduced his moveable type printing system. This new technology made it affordable to reproduce and access literature, causing literacy rates to explode across Europe.4 Like the days before the printing press, even in the 1980s, unless you worked for the military or a large research institution, access to the internet was economically and technically prohibitive since computers at the time were expensive and still required knowledge of command line programming.

Hypertext is text displayed with clickable references, known as hyperlinks, to other resources (pages, files, or images, for example) that readers can access. The first hypertext project was conceived by Ted Nelson in the 1960s for Project Xanadu, though it never took hold. In a 1995 Wired magazine story, Gary Wolf writes, “Xanadu, a global hypertext publishing system, is the longest-running vaporware story in the history of the computer industry. It has been in development for more than 30 years.”5 Nelson’s hypertext enabled text documents to be displayed on a computer and accessed via links from other texts. Hypertext is an essential aspect of the modern internet and WWW. A variety of similar systems have been proposed and influence what we use today, such as the Memex system to index, search, and link content using microfilm, proposed by Vannevar Bush in 1945. It was in 1989 that Tim Berners-Lee’s system of hypertext, including an HTTP server and WWW browser, created the resources that enabled the entire world to quickly access information at any time.

While hypertext is often used to navigate from page to page or resource to resource, early internet artworks transformed the didactic nature of the “link” into a poetic interaction. “Hypertext poetry” is seen in works that date back to Olia Lialina’s My Boyfriend Came Back from the War (1996). This work of early “net.art” made such a splash in the context of art on the web that more than a decade later remixes of the original project can be viewed on The Last Real Net Art Museum (hosted by Lialina). Contemporary artists create games with hypertext, such as Mark Sample’s interactive fiction Content Moderator



Power and Networks



	1.  Networking power (who/what is included)

	2.  Network power (a structural understanding of the power inherent to the protocols and standards)

	3.  Networked power (certain nodes have more power than others in the network)

	4.  Network-making power (the power those who set up the networks have over those who use the network)










Case Study: Josh On, TheyRule.net




[image: A diagram showing the connections between Elon Musk and Jeff Bezos.]










[image: Our version of Hello, World!]







Module 1.1 Introducing HTML



1.1.1 Markup Languages
















[image: HTML code on a black background showing the anatomy of an element.]




1.1.3 HTML Anatomy


[image: The required structure of an HTML document.]




1.1.4 Development Environments



	•  Code playgrounds like codepen.io (see the first exercise) make it easy to experiment with web publishing and quickly share your results.

	•  GitHub Codespaces (which you will use throughout this book) is a web editor based on Visual Studio (VS) Code. It is easy to manage file versions with Git (an industry standard for version control and document collaboration on the web) and publish documents to the web using GitHub Pages. Used by newcomers and professionals alike, Codespaces is free for students and teachers, requires no software installation, and is accessible for new learners.

	•  VS Code + Git + GitHub: If you are already familiar with coding or version control, or you have long-term goals in web development, we encourage you to adapt the workflow we present by installing the VS Code editor and Git on your local machine. See the wiki to learn to set up a project with Git and GitHub Desktop to allow you to build and test websites on your own computer.

	•  Combining a development environment capable of implementing Node.js utilities with cloud-based build and publishing tools allows for multiple advanced full-stack workflows. Using Node in Codespaces or on your own machine can greatly simplify building full-stack sites and even mobile apps with back ends and databases. Web development is a fast-moving world, where platforms disappear11 as quickly as they emerge, so we explore the fundamentals in the printed book in chapters 9 and 10 and provide up-to-date introductions for applying those skills on the wiki.











	1.  In Chrome, go to codepen.io.

	2.  Click “Start Coding.” You will see an area where you can type HTML, CSS, and JavaScript, as well as a preview window containing the outcome of your work. Codepen includes the required document structure so you can focus on adding content to the page.

	3.  HTML is the language that structures the content of web pages. Type the following code into the HTML section. Codepen will automatically refresh the preview window to show your updates.












	4.  Type the following code into the CSS section. As you can see, CSS is the language that controls the presentation of web pages.








	5.  Type the following code into the JavaScript section. JavaScript is the language used to control the behavior of web pages. Click the Console button to see the output from console.log();.








	6.  We use codepen.io sporadically throughout this book. Feel free to continue experimenting or look through their examples. Create a free account to save your work.





1.1.5 Nested Elements and White Space


[image: HTML code showing incorrect and correct element nesting.]



1.1.6 HTML Attributes


[image: HTML code showing how to use attributes in a tag.]








Module 1.2 File Paths and Version Control






1.2.1 File Paths


















[image: A system window showing a series of folders with different versions of the “final” project.]




1.2.3 Version Control to the Rescue





1.2.4 About Git Version Control



[image: Diagram of Git version control showing main and development branches.]




	•  You can see file-level changes before each commit (or in your history) using diff (as in “different”)—to see what was updated, deleted, or added in a single file, or the whole project.

	•  To view the history of work performed in your project, use Git log, which lists each commit, the text you added to describe the commit, and the commit date.





Exercise 1.2.1 How to Set Up a New Web Project with Git



	1.  Login or create an account at GitHub.com.

	2.  Click the plus button at the top right of your page to create a New Repository.

	3.  Name the repository “hello-world” and enable “Add README.”

	4.  Click “Create repository.”

	5.  Click “Add file” to create a new file in your hello-world repo, and name it “index.html” (without the quotes).

	6.  Add the html, head, and body elements that define the structure of an HTML file. Your code should look like the following:















	7.  Return to your codepen.io project from module 1.1 and copy the code you wrote in response to prompt 1.1 creating links to inspirational works of critical web design. Paste this code into your index.html file below the heading. It might look like the following—notice we used the line break tag <br> to create a new line for each link:












	8.  Press Commit changes … and add a commit message about your changes, such as “Create new file.” Press Commit and the code you added to your file will be saved. You can verify this under the History tab.











	1.  Go to your hello-world repo page on github.com, click Settings from the top menu, then select Pages from the side menu.

	2.  Under the “Build and Deployment” heading ensure the Source option is set to “Deploy from branch.”

	3.  Choose the main branch and press the Save button (figure 1.11). You only need to do this once to publish your site in each repository, as GitHub will republish it automatically each time you push commits to the repo. Note that you may need to wait a few minutes before changes you push are redeployed.



[image: A screenshot of the Build and deployment area on the Pages side menu.]


	4.  To view your published website, click Code from the top menu to return to the main page of the repo. Under the Deployments section in the callout, you should now have an “Active” deployment. Clicking the link to github-pages takes you to your Deployments page where you can view details and the time of each deployment. There will be a link at the top of the page to open your live website. Note the address for your repo on github.com is https://github.com/<username>/hello-worlds and the address for the published site is a slightly different arrangement using the github.io domain https://<username>.github.io/hello-world.












Module 1.3 GitHub Codespaces



Exercise 1.3.1 Edit Your Website with Codespaces



	1.  While you are logged in to your GitHub account, go to github.com/codespaces.

	2.  Click the New codespace button.

	3.  On the page that opens, Select a Repository from the drop-down menu and choose the hello-world repo you created above.

	4.  Leave the default settings for branch, region, and machine type and click the Create codespace button.

	5.  A new window will open with an online code editing environment running the VS Code editor. Thanks to a virtual machine running in the background, you can install extensions and preview your work without waiting for deployments (like when you commit changes and wait for your GitHub page to deploy).

	6.  Click the Extension button from the left sidebar and search for Live Server. We installed Live Server by Ritwick Dey (with sixty million installs). Press the Install button, then click Trust Publisher to finalize installation.

	7.  Click the Explorer button from the left sidebar. Right-click on your index.html file and choose “Open with Live Server” to preview the page in a new browser tab. We recommend you position your editor tab in a new window on one side of your screen and the preview page on the other so you can make see the results of changes you make to index.html immediately.










Exercise 1.3.2 Stage and Commit Your Work in Codespaces



	1.  When you edit files in Codespaces, you will see that a number corresponding to the number of files you edited appears over the Source Control button in the left sidebar.

	2.  Click the Source Control button. All the changed files are shown in a list and have a letter M next to them to indicate they have been modified. Click the plus sign (+) next to the letter M to stage your files. In Git terminology, staging a file means you have finished work on the files for now and you are ready to commit those changes, and push them to the files in your repo.

	3.  Enter a commit message, such as “Testing Codespaces” (or accept the default message if one appears), and press Commit to save changes to the files.

	4. After you commit, the button will change to a prompt to “sync changes”. Press the button now and it will push your changes to your repository and cause Github Pages to start a new deployment and show your latest work on your github.io page.










	1.  Edit your index.html file in Codespaces by adding a new paragraph below the heading “Hello, World!” to share selections from the Critical Web Design Index that inspire you:









	2.  Switch to your Live Server preview tab in the browser to see your edits.

	3.  Stage and commit your work when you are satisfied with your changes by pushing your edits to the file in your repo (see the previous exercise). Remember, editing in Codespaces is not permanent until you stage, commit, and sync changes. Then the files in your repo will reflect your edits.

	4.  Publish your work. When all of your commits are synced, look at your GitHub pages deployments to see a link to the live page you can share with others (see exercise 1.2.2).

	5.  You are now ready to complete the final prompt in this chapter, in which you’ll add more text (and possibly images) to your web page.
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		Figure 0.1 The website clickclickclick.click presents a simple button when it loads. Then a recorded voice and text in the interface slowly informs the user that their actions are not only being recorded but measured, scored, and represented as achievements.



		Figure 0.2 Wikimedia Foundation user agent breakdown (analytics.wikimedia.org/dashboards/browsers) by desktop (left) and mobile (right).



		Figure 1.1 Visual representations of centralized, decentralized, and distributed networks.



		Figure 1.2 “Arpanet 1972 Map” by UCLA and BBN is licensed under CC BY-SA 4.0.



		Figure 1.3 Josh On, They Rule (2023). The connections between Elon Musk and Jeff Bezos on TheyRule.net.



		Figure 1.4 After finishing the modules, we made a web page with some of our biographical information and selections we chose from the Critical Web Design index. We added a background gradient color, increased the size of the heading, and added margins to the web page. View our code in the repo to see how!



		Figure 1.5 This diagram shows the structure of an HTML element, including the opening tag, content contained within, and the closing tag. Tags use predefined names between a less than and greater than sign.



		Figure 1.6 This diagram shows the required structure of an HTML document.



		Figure 1.7 The first line shows incorrect nesting (the <a> tag is closed before the <h2>). The second line shows the proper structure. The third shows how to use whitespace (the enclosed tag is tabbed over) with nesting to make the code readable and easier to see if there are nesting problems.



		Figure 1.8 An anchor tag with an href attribute. The attribute value can be wrapped in single or double quotes.



		Figure 1.9 Without version control to manage iterations and changes, your project folder may need to employ some creative naming conventions.



		Figure 1.10 Git uses the concept of branches to let multiple creators add features to a project asynchronously, and then it automatically merges the changes (in this case, each numbered commit) into the project for you.



		Figure 1.11 Build and deploy your website with GitHub Pages.



		Figure 2.1 Dead Kennedys, In God We Trust, Inc. cassette tape.



		Figure 2.2 MSCHF, web interface for crowdsourced drawing, The FREE Movie, 2019 (ongoing).



		Figure 2.3 Our example uses inline and block styles as well as some negative values for margins to emphasize repetition and contrast in scale, value, and form (rotation).



		Figure 2.4 Open (Abre), Augusto de Campos and Julio Plaza, Poemobiles 1968–1974, Getty Research Institute, Los Angeles (92-B21581). This work is featured in the Getty Research Institute’s 2017 exhibition, Concrete Poetry: Words and Sounds in Graphic Space.



		Figure 2.5 “SMASH THE PATRIARCHY” ASCII art found in the DevTools console “What is Code?” by Paul Ford.



		Figure 2.6 Top: Designers create wireframes early in the process using simple geometrical shapes to decide where they will place content in the layouts. Bottom Left: The wireframe drawing for the example xtine designed for this chapter expresses the Apple slogan “Think Different!” It was created in a sketchbook with ink. It’s a good idea to leave notes for yourself and a date as you are working. Bottom Right: The wireframe Owen made for the example he designed for this chapter was created with pencil on graph paper. See the result at criticalwebdesign.github.io/book.



		Figure 2.7 In the baby product ad at the top, the results of an eye movement test show the order and location of the test user’s focus as they move their eyes around the design. The second row shows a heatmap from the eye tracking test. While the composition on the left shows only one strong heat spot, in the composition on the right, participants’ eyes followed the gaze of the baby to increase engagement with important information on the page. This is an example of using leading lines (in this case the baby’s gaze) to direct attention. Image appears courtesy of James Breeze, made with Tobii eye tracker.



		Figure 2.8 Top: The hierarchy of folders and files in your website is the file address or path. Bottom: This diagram shows the primary components of a URL for the index.html file in the file directory called “02-view-source” in the Critical Web Design GitHub account’s repo called “book.”



		Figure 2.9 This CSS diagram shows the anatomy of a rule, including the selector, and properties and values in the declaration block.



		Figure 2.10 Abstract Browsing by Rafaël Rozendaal and Reinier Feijen (2014).



		Figure 2.11 A diagram showing the margin, border, padding, and content components of the CSS box model.



		Figure 2.12 HTML elements can be positioned in different ways. Static is the default and causes the element to “go with the flow” of the page. Relative position allows an element’s position to be offset from its original position using the top, right, bottom, or left properties. Absolute position will set the element’s origin to the top left of a page before you apply offsets. Fixed position is the same as absolute, except the element will stay fixed even if the page scrolls. Finally, sticky (not pictured) will cause an element to stick to the top of the screen if the user scrolls past its origin. See this example for more criticalwebdesign.github.io#css-position.



		Figure 2.13 Using DevTools, developers can see and manipulate a live version of the page. The element is visualized in the bottom right using the Box Model diagram.



		Figure 2.14 The hierarchical document object visualized.



		Figure 2.15 Use the Console to test JavaScript before you save it in your script tag.



		Figure 2.16 The Console can show several types of messages, warnings, and errors to let you know about issues with your page.



		Figure 2.17 VS Code and other editors use color to let you know when your code syntax is not correct. The first line in this image uses dumb quotes so the formatter changes the color to indicate it is recognized as a string. The second line uses smart quotes (aka “curly quotes”) so the formatter shows the string does not conform to a single color and adds red underlines to signify the syntax error.



		Figure 2.18 This alternative solution to prompt 2, criticalwebdesign.github.io#poem-chaos, uses JavaScript to update the CSS of the page to create an animated rendition of Rachel Greene’s description of the possibilities and “chaos” of the WWW from her book Internet Art. See this example and more at criticalwebdesign.github.io/book/.



		Figure 3.1 Top: The Adbusters Corporate American Flag transforms the stars and stripes into a symbol of patriotism for a field of corporations. In money we trust. Search online to see many variations and updates to the corporate logos over the years. Bottom: This spoof cigarette ad from Adbusters magazine2 reinterprets the Marlboro Man as a wistful cowboy who shares nostalgia and regretful longing for his healthy lung. Images appear courtesy of Adbusters Media Foundation.



		Figure 3.2 Binky by Dan Kurtz is a real, fake mobile app that lets users, like other social media apps, scroll, like, and comment on posts. Like an infant’s binky (or pacifier), it satisfies the need to use social media, except it doesn’t allow users to upload or save files, and it will not monetize your data. See binky.rocks.



		Figure 3.3 Dunne & Raby’s A/B, 2009 and ongoing. See dunneandraby.co.uk/content/projects/476/0.



		Figure 3.4 Delocator.net logo variations (2005, 2009) include the distressed type reference to Starbucks, and in later versions stars to emphasize wayfinding.



		Figure 3.5 Our example uses the CSS :hover pseudo-class to swap the image of the Allen wrench with a graphic of an alarm clock. The TIME wordmark is an unbrand of the IKEA logo.



		Figure 3.6 Ben & Jerry’s uses several graphics to express their identity including (1) the simple “Arch” logo; (2) the US “Arch” logo with “flavor cloud”; (3) a wordmark, “for when the ‘Arch’ cannot be used”; (4) a stacked wordmark; and (5) an icon to represent their brand on social media.20



		Figure 3.7 This layout shows a screenshot of an original advertisement (left) with mock-up images showing how the company name and graphics might change when the user interacts with the page. Notice that the typeface for the company does not match the original (we’ll discuss that in the next section), but the background color and overall layout helps convey the similarities between the original and its transformation.



		Figure 3.8 Click a Selection color to open the Custom Color panel where you can drag your cursor across a spectrum of hues. Inside the larger (top) box, drag to choose from a gradient of values for each hue from light to dark (as you drag top to bottom) and saturation levels (unsaturated to saturated from left to right).



		Figure 3.9 Top: These type specimens conveniently use their style in their name, respectively sans-serif, serif, monospace, display, and script fonts. Bottom: Which paragraphs are easier to read? Which headings grab your attention? These examples illustrate proper and improper use of display and body fonts. Explore the typeface categories at fonts.google.com.



		Figure 3.10 The relative link from index.html to the stylesheet points to the assets/ directory, then the css/ directory, to load styles.css.



		Figure 3.11 Notice the path to clock.png in the directories beneath the Explorer area. Also notice that the changes are unstaged, so these new images have not yet been saved in our repo!



		Figure 3.12 This screenshot shows the results of exercise 3.2.6 in the web browser. View it live at criticalweb design.github.io#3-2.



		Figure 3.13 This code creates a new variable called greeting and assigns a string of text as the value.



		Figure 3.14 DevTools can highlight a target element, which is handy for debugging when you need to confirm that a selector is working.



		Figure 4.1 A Figma design template published in the Apple Design Resources for iOS 17 and iPadOS 17 developer.apple.com/design/resources to help designers and developers ensure consistency with all Apple interfaces.3



		Figure 4.2 The NASA Graphics Standards Manual (1976). © Danne & Blackburn/NASA, Standards Manual.



		Figure 4.3 DevTools reveal the underlying grid of HTML elements in the Apple Watch Ultra page.



		Figure 4.4 These wireframes show how a responsive layout changes across device sizes.



		Figure 4.5 Jan Diehm’s design for The Pudding’s “Does Data Die?” incorporates an interactive grid and explosive image boxes that follow the cursor as the viewer scrolls through the article. The text consistently flows in an easy-to-read, high-contrast single column on the right while graphics animate throughout the page. Just as pixels combine to form an image, the reader combines these elements to understand the history of Lenna’s image. Read and interact with this piece at pudding.cool/2021/10/lenna.



		Figure 4.6 Jan Diehm’s design for The Pudding’s “I Kissed a Girl to Call Me By Your Name” featuring Lil Nas X sliding down a pole as a scrolling interaction.



		Figure 4.7 Our final composition for multiple breakpoints seen in the browser with DevTools. The Toggle Device Toolbar enables you to view your work across multiple devices in the Chrome Browser.



		Figure 4.8 The New York Times home page screenshot scaled so the width matches the twelve-column grid in Figma.



		Figure 4.9 Use the Text tool and replace images with a genre of your choice. Recreate the masthead with a Blackletter font such as UnifrakturMaguntia. For each grid size, make sure your text boxes and images are aligned with a column on the left and right edges so you can easily set your columns to whole numbers when it is time to code the page.



		Figure 4.10 Use DevTools to see Bootstrap’s btn-primary class custom properties.



		Figure 4.11 The headings in the Bootstrap framework scale at consistent values.



		Figure 4.12 Coolors.co export options and CSS formats.



		Figure 4.13 A design with Bootstrap grid system showing equally sized columns per row (section 1), specific column widths (section 2), different size columns (section 3), different size columns with their breakpoints (sections 4 and 5), and other breakpoint-specific classes like “display none,” for desktop and mobile. Notice that (section 4) you can mix and match Bootstrap column sizes however you like, including the offset set class, which can center the columns in a container. The only rule is that the column and offset spans together add up to twelve. View the coded, responsive, version of this graphic here criticalwebdesign.github.io#bootstrap-grid and be sure to change the width of the browser window to see the effect.



		Figure 4.14 The image in the second column is not scaling or reflowing like the text.



		Figure 4.15 Notice the difference in negative space before and after we added the top margin to the heading.



		Figure 5.1 Example information architecture from the Electronic Freedom Foundation website (eff.org), a nonprofit organization defending civil liberties in the digital world.



		Figure 5.2 The common stages of a design thinking process are represented most often as a series of iterative loops that inform each other to improve your outcomes.



		Figure 5.3 A competition scan shows how different mountain bike manufacturers have created varying solutions to the same design problem. Each company has to communicate bikes by intended terrain, wheel size, frame material, suspension, weight, and so on using menus, filters, images, quizzes, information hierarchy, and other methods.



		Figure 5.4 Alexei Shulgin, Form Art, 1997, c3.hu/collection/form presents various functioning form elements, including inputs, radio buttons, and checkboxes. When clicked, scrolled, or checked, the elements animate, provide context, or link to new pages in a continuous narrative of virtual paperwork. You can interact with the project here sites.rhizome.org/anthology/form-art.html as it was originally published using a browser emulator.



		Figure 5.5 Alexei Shulgin, Form Art, 1997, c3.hu/collection/form/index1.html as seen today. You can also view a list of the project’s content c3.hu/collection/form /list.html to provide order to your experience.



		Figure 5.6 Our result shows the usability test coded using the Bootstrap framework with a form that computes our SUS score.



		Figure 5.7 Students drawing wireframes.



		Figure 5.8 This graphic shows the flow, state, logic, and events of a program, criticalwebdesign.github.io#lamp, that “turns a lamp on or off.” The logic (decisions the computer makes) is based on the state (the status of variables in the program) and events (e.g., user input) directing the computer toward its goal.



		Figure 5.9 JavaScript organizes data by primitive and nonprimitive types.17



		Figure 5.10 Inspecting the headers of the GET request using a Google search for “dog.”



		Figure 5.11 Diagram separating design and coding processes during iteration.



		Figure 5.12 Test your form in the browser using the DevTools Console to see the form values have been logged.



		Figure 5.13 An example of form validation thanks to the required attribute.



		Figure 6.1 “Multiple Interaction Team: an exhibition-event to travel (cover image),” MIT Libraries, Cambridge, Massachusetts, 1972. Call no. N6493 1972.M37. This 1973 exhibition was organized by Gyorgy Kepes and prepared by the Center for Advanced Visual Studies at MIT. The catalog is credited to designer Jacqueline Casey, who worked with Murial Cooper in the Design Services office.



		Figure 6.2 Mr. Keedy, “OK Identity” (1999) is an exciting yet pluralistic take on brand identity that neither accepts nor denies the constraints of corporate logo designing.11



		Figure 6.3 April Greiman, Think About What You Think About (2004), Cal State Sacramento Lecture Poster.



		Figure 6.4 Émilie Brout and Maxime Marion, Gold and Glitter, Installation, website, found GIF and objects, 30 × 30 × 130 cm, 2015, see criticalwebdesign.github.io#goldandglitter. This work was presented on and offline, where the unique frame counts of each found GIF file made the composition feel alive and more present than most things seen on the flat screens used to access the web.



		Figure 6.5 Top: Kate Compton, Tracery zine used as a teaching tool. Bottom: Tracery user interface (editor) used to build most of the bots on Twitter.See: artbot.club/demo.



		Figure 6.6 Our example uses JavaScript with CSS transformation properties to explode a grid into a surprising, dynamic composition.



		Figure 6.7 Owen used a quote from the poet and author James Baldwin to create four distinct grid layouts. The Figma layout grid is hidden in this figure, but it is clear that the columns and rows provide structure to the text.



		Figure 6.8 This mood board includes a selection of text and image works made by women artists and designers. While some present easily found grid structures, all of these works use intentional expressive typographic design or juxtapose text and image to animate their ideas.



		Figure 6.9 The lines of the poem presented in rows and columns thanks to the CSS grid.



		Figure 6.10 The background image is centered in the browser. It appears only once, and the text is juxtaposed on top of it as a well-organized series of divs controlled by CSS grid.



		Figure 6.11 The CSS transform property allows for several fundamental geometric transformations.



		Figure 6.12 A diagram of a custom function.



		Figure 6.13 A loop is a kind of control structure that will repeat until a condition is met.



		Figure 6.14 A JavaScript for loop includes a control variable, loop condition, and iterator. If the condition is true, then the code in the statement block will continue to run.



		Figure 6.15 The New York Times website gets a redesign with two lines of code in the Console.



		Figure 7.1 Our interpretation of the “Ethical Hierarchy of Needs” (CC BY 4.0) from the “Ethical Design Manifesto,” created by Aral Balkan and Laura Kalbag ind.ie/ethical-design.



		Figure 7.2 A selection of common design patterns for website navigation presented across these four sketches (in color) includes (clockwise from top left) the “main menu,” “breadcrumb,” “pagination,” and “fat footer.”



		Figure 7.3 Eclipse Soundscapes Observer web page, 2024.



		Figure 7.4 You will update the code for the design project featured in this chapter to ensure it follows accessibility guidelines.



		Figure 7.5 Top: This screenshot of WAVE’s summary shows errors and alerts drawing attention to elements one could adjust to achieve greater accessibility. Bottom: There are nine errors found, including missing alternative text, which we can confirm in the code drawer at the bottom.



		Figure 7.6 The “Skipped heading level” alert shows where the code presents heading levels seemingly out of order.



		Figure 7.7 Results from using the Emulate vision deficiencies option in DevTools. The original Ishihara test image is on the left, followed by the Protanopia and then Deuteranopia (red-green) emulation.



		Figure 7.8 Potential methods for representing proportionality of a value, including (from top) horizontal stacked bar charts, proportional area charts, and icon array charts.



		Figure 7.9 A design showing 50.8% of users affected by accessibility issues. The user portraits come from a website called thispersondoesnotexist.com, which is a comment on generative AI’s ability to reproduce realistic images (see more on AI in chapter 8). We used these specifically because they are not real people but yet appear to be so to inspire viewers to understand the statistics in the design.



		Figure 7.10 Variations of layouts showing the card pattern used to combine the percentage and text blurb into an interactive menu.



		Figure 7.11 This final design departs from the card to use a progressive disclosure pattern. As users hover over the number values, text is revealed underneath to describe the statistic.



		Figure 7.12 The WAVE tool summary shows errors, alerts, structural elements, and more.



		Figure 7.13 The errors are all cases of missing alternative text for the portrait images.



		Figure 8.1 Heydar Aliyev Centre by Zaha Hadid Architects. The studio for the late architect Zaha Hadid incorporates systems to produce outputs that are then filtered and improved by humans. The computer is not the producer of the design but is used to automate and save time in the iterative process.4



		Figure 8.2 Amy Alexander’s Deep Hysteria (2023) reveals gender bias in artificial intelligence by laying bare how AI describes, and therefore understands or “sees,” a series of neutral facial expressions.



		Figure 8.3 Lauren Lee McCarthy, Autonomous, 2024. Photography by David Leonard.



		Figure 8.4 Upon completing exercises in module 8.3, your version of Generative Arp will include controls for the count and scale of random polygons.



		Figure 8.5 Casey Reas created 923 EMPTY ROOMS #874 using p5.js, see arttab.xyz/?id=114.



		Figure 8.6 Allison Parrish, The Nonsense Laboratory, 2021, experiments.withgoogle.com/nonsense-laboratory.



		Figure 8.7 Four screenshots from No Man’s Sky (2016), which used procedural generation to create over eighteen quintillion planets, each with their own ecosystem and unique flora, fauna, and alien species.



		Figure 8.8 Nicky Case, Emoji Simulator (n.d.) ncase.me/sim, creates generative emoji “worlds” using Conway’s Game of Life and other systems.



		Figure 8.9 Colleen Josephson and Kyle Miller, endless.horse (2015), created during the Stupid Shit No One Needs & Terrible Ideas Hackathon (stupidhackathon.com), depicts an ASCII art horse with legs that automatically extend as users scroll.



		Figure 8.10 The results you should see in your browser as you work through the steps in this exercise. Top left: In Step 1 you will generate random <div> elements on the page. Top right: Two instances in the browser showing random red boxes generated in Step 5. Click reload to see a new random number of red boxes. Bottom: Two instances in the browser showing the final results of this exercise (Step 9). Click reload to see a random number of boxes, slightly rotated by a random degree, filled with a randomly assigned color.



		Figure 8.11 The SVG appears as an image in the Chrome browser, but a closer look at its source code shows how this image is composed of coordinates between the open and close <svg> tags.



		Figure 8.12 This diagram illustrates how the <polygon> points are selected. Each magenta circle defines the area within which the x or y values could be created.



		Figure 8.13 The colors in 1:1 (1999) by Lisa Jevbratt are based on rules she created using data collected via web crawlers. She assigned colors to groups of IP addresses that were accessible on the internet at the time, yet a degree of randomness exists in the outcome thanks to the many uncontrollable factors that contribute to the state of each address, such as dynamic software and databases, glitches and system errors, access to technology, and inclination to contribute to the growth by millions of people, to name a few.



		Figure 8.14 Pixeldudesmaker by 0x72 (2021), 0x72.itch.io/pixeldudesmaker lets you modify your preferences after an initial completely random output. See other procedural generator interfaces on the chapter 8 wiki.



		Figure 9.1 This flowchart shows how behavioral targeting starts with data capture and results in behavioral change.



		Figure 9.2 Owen Mundy, I Know Where Your Cat Lives, 2014.



		Figure 9.3 Joelle Dietrick and Owen Mundy, Tally Saves the Internet, tallysavestheinternet.com 2021.



		Figure 9.4 Upon completing exercises in module 9.3 you will build a Bad Password API.



		Figure 9.5 A diagram showing just a few of the many requests and responses between client and server when a page loads.



		Figure 9.6 Top: Ivan Averintsev, Wolfie Christl, Pascale Osterwalder, and Ralf Traunsteiner, Data Dealer, screenshot. Bottom: Ben Grosser, Safebook extension (2019), screenshot.



		Figure 9.7 The Ghostery Trackermap is a directed network graph representing how embedded scripts transmit user data for ad auctions that determine which targeted messages are shown to each user. The Trackermap was originally created to identify and reduce latency and security issues, and has gone through many iterations, including this version by the designer Joey Kilrain, kilrain.com.



		Figure 9.8 Top: Sang Mun, ZXX (2012). Bottom: Emil Kozole, Project Seen (2015).



		Figure 9.9 A cat fact in JSON formatted with JSON Formatter. Fascinating.



		Figure 9.10 Tim Schwartz created Paris (2007), timschwartz.org/paris, by writing a data scraper that monitored news and search engines for “paris hilton” and “paris france” and displayed the results in real time.



		Figure 9.11 A diagram of a static vs. dynamic web page.



		Figure 9.12 The performance benefits from using asynchronous code are visible on these side-by-side charts.



		Figure 9.13 The workday is almost over and you want to go ride bikes with your friends. You reach out to see who is available (three requests) and wait for a reply. Of the three you ask, Sam cannot ride (promise rejected), Letícia can go at 3:45 p.m., and Angel can meet at 4:30 p.m. (two promises pending). You do other work while you wait, perhaps finishing the section of a chapter you are writing, and then head out to meet each friend who resolves their promise by arriving at the trailhead.



		Figure 9.14 Our project returns JSON data from the API.



		Figure 10.1 The first prototype of the solar powered server that runs the LOW←TECH MAGAZINE website lowtechmagazine.com. The solar charge controller (on the right) is powering the server (on the left). This image, like others on the site, is dithered to reduce the file size and make the server more efficient.



		Figure 10.2 Somebody by Miranda July was a short-lived but imaginative reconfiguration of critical engagement and interpersonal communication. Source: somebodyapp.com.



		Figure 10.3 Jonathan Harris and Sep Kamvar, We Feel Fine (2006–2009). Top: “Madness,” Middle: “Mobs Feeling Breakdown and Search Panel,” Bottom: Collages made by participants. wefeelfine.org.



		Figure 10.4 Upon completing exercises in module 10.3, Big Feelings will display user sentiment data on a map.



		Figure 10.5 Top: Queering the Map, queeringthemap.com (2018), is a community-generated cartographic archive of queer experiences. Created by Lucas LaRochelle, the site catalogs, preserves, and locates the experiences of queer life, including encounters, collective action, and stories of coming out. Middle: Exhausting a Crowd (2015) exhaustingacrowd.com (2015) by Kyle McDonald is a web application that depicts detailed security camera footage upon which website visitors can add annotations synced with both the imagery and the time code of the video. The crowdsourced text laid over the twelve hours of repeating footage from various sites offers curious commentary that perfectly balances the opposing forces of surveillance vs. privacy, looking vs. being seen, and control vs. pleasure that defines our information culture and public spaces. Bottom: Pointer Pointer, pointerpointer.com (2012) by Studio Moniker and Studio Puckey matches your mouse position to a random image of a person pointing, seemingly to that same location.



		Figure 10.6 In our initial conversations about Big Feelings we imagined feelings as colorful bubbles on the map, and we wanted our map to feel mushy, like a bunch of feelings indefinitely overlapping each other. We experimented with color (1) and size (2), opacity, blending modes, and gradients (3) of the shapes on top of a map screenshot. Once we knew we wanted to represent a list of feelings with associated colors, we started with common sentiments and selected colors by hand (4). xtine created a new, more contemporary version of the mood languages and sorted them (5). Owen used a gradient in Figma within a mask of circles to make a continuous gradient to create consistent spacing between the color hues (6).



		Figure 10.7 Three zoom levels in a map tileset. The labels in our graphic follow the z (zoom), x (longitude position), and y (latitude position) format of tileset templates. The orange square represents the viewport of the browser.



		Figure 10.8 geojson.io is a user-friendly site for creating and formatting JSON map data.



		Figure 10.9 GeoGoo geogoo.net by Jodi (Joan Heemskerk and Dirk Paesmans) is a wonderfully chaotic series of animations using the default icons of the Google Maps API. Users can select from the drop-down options or simply refresh the page to load new iterations that visualize mathematical functions, symbols, or completely random designs across a variety of terrains and lunar surfaces. *While offline for a period, the site (thankfully) is live again.



		Figure 10.10 The result of exercises in module 10.2 is a map populated with fake data using two libraries, Leaflet (for the map) and Faker.js (for the data). See it online: criticalwebdesign.github.io#leaflet.
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Hello, World!

‘We are artists who first came to interactive media design with industry experience that included commercial, institutional, and
non-profit clients, as well as other experiences directing artistic, experimental, and educational projects. We are also educators
who regularly teach a variety of students with different skill levels and backgrounds in interactive media design classes.

Selections from CWD Index

o The Nicest Place

My name is Owen Mundy (he/him). I am based in Davidson, North Carolina. I usually identify as an artist and designer,
since I am always using both of these perspectives when I make these things. My favorite technologies are whatever the
idea dictates, but usually I choose one that allows flexibility. One of my favorite works online is The Nicest Place because
it makes me happy every time I see it. It doesn’t try to be more than it is — a collection of videos of people around the
world giving virtual hugs to visitors, countering the commerciality and pessimism so commonly found online.

e Dolt

My name is xtine burrough (x/x or she/her). I live in Dallas, Texas where I teach at UT Dallas. I refer to myself as a hybrid
artist, a media artist, and an artist-scholar, depending on who I’'m talking with; and I have seen my work categorized as
new media, electronic literature, installation, remix, and digital poetry. My studio practice is fluid. My favorite technology
offline is an X-acto knife, and I love using the laser cutter. I also enjoy working within the confines of the browser, and
meeting audiences with unexpected media on social platforms. While I’'m generally drawn to political artwork, one of my
favorite works from the CWD is James Bridle’s Do It from 2020. The whole project lives in a call to action and a simple
Javascript function. I usually showcase this project to students while breaking apart our university's home page.

endless horse

We love Endless.horse (2015) by Colleen Josephson and Kyle Miller. It depicts an ASCII art horse with legs that
automatically grow as users scroll. Created during a hackathon, we are tickled by the simplicity and humor in this piece.
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