
Operational Metaphors & Input Biases of Design Software 
Old Promises, New Challenges

Digital Tools
At the University of Idaho, I developed a new curriculum in 2016 for a course we offer within the College of Art & 

Architecture: ART 216 Digital Tools. Essentially, this is an introduction to the fundamentals of both bitmap and vector 

editing and designing in 2D using the Adobe CC Suite. A quarter of the term is Photoshop intensive, a quarter is Illustrator 

intensive, and the second half of the term is primarily InDesign intensive. Photoshop, Illustrator, and Acrobat are then used 

in their respective supporting process roles to complete projects. Most students taking the course (which is also offered to 

non-majors outside the college) have little to no experience with design software of any sort. However they are naturally as 

computer literate as anyone; they have typed term papers in Microsoft Word or OpenOffice and many have used Google Docs. 

What I realized in developing materials for ART 216—and watching the class unfold over the run of the term—is that there 

are two paramount concepts that students who are new to design software need to understand: the conceptual framework of 

each tool (what I call here “Operational Metaphors”), and how the tool best receives pointing and drawing information (what 

I term “Input Biases”). In short, there are ways in which new users should think about the software, and ways in which new users 

should tell the software what to do. This is much more than finding out where certain buttons live, and what features are under 

which menus. Once students understood both these concepts, I observed the class learning curve accelerate sharply. The 

language used to denote tools, techniques, and processes suddenly made more sense. And by using the proper drawing and 

pointing hardware, routine tasks became much easier. The final work exhibited superior craft, and less hair was pulled out as a 

result (always a good thing).

Analog Artisans & Digital De Factos
Ours is an integrated program of Art + Design, within a college that also awards degrees in programs of Architecture, 

Landscape Architecture, Interior Design, Bioregional Planning, and Virtual Technology & Design. As a result, we get a 

wide variety of students in the Digital Tools classroom. I’ve come to describe them along a gradient between two poles—

Analog Artisans and Digital De Factos. One may think of Analog Artisans as more traditional fine art students. They likely had 

art education starting in primary school, and thus learned to work directly with their hands; drawing, sketching, painting, 

and sculpting. While computer literate, these students don’t automatically consider the computer a content creation device. 

Digital De Factos, conversely, are less likely to be traditional fine art students. They often have a long history with computer 

and platform gaming. These are the kind of students who first explored applications like Photoshop in secondary school, and 

they consider the computer to be the primary content creation device. Where a student finds themselves relative to these two 

archetypes has a profound impact upon how they receive the operational metaphors of the software, and what input devices 

they are most naturally inclined to use. As I describe my approach to teaching the Adobe CC Suite, I’d like you to think about 

your own students and your own program—where do most of them lie along this gradient?
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Operational Metaphors
Metaphors are powerful tools for describing our world—they form the symbology and iconography of our tools and toys, and 

frame unfamiliar experiences in terms we can understand. In a technological context, metaphors allow us to understand new 

concepts and procedures in the language of that which came before. Think of the horseless carriage. When the automobile crept 

into widespread use across the United States, it had to be described alongside fellow travelers and commuters on horseback—a 

new thing that was, quite literally, a carriage not pulled by a horse. This is a subtractive notion, in that the new technology is 

being referred to by what it lacks (other examples include the cordless phone and wireless internet). But in creating metaphors we 

also append. Take email (“electronic mail”), which has no relationship really to analog letters—it’s still a message dispatched 

from one person to another, but the technologies are not really equivalent. One remarkable feature of these metaphors is their 

staying power; we still refer to the horseless carriage on a daily basis when we say the word “car.” 

 An operational metaphor for software orients the user to the new tool by using the models of a prior technology. The word 

processor, for example, operates explicitly within the world of the typewriter which came before. The spreadsheet exists within 

a far older framework—the ledger, which is as old as counting and written records. These metaphors are in full force whether 

the user has ever typed an analog letter, or balanced columns of figures by hand. Yet our metaphors can sometimes get away 

from us; they can lose relevance. An easy example is scale. NASA’s own website still describes the thrust of the Space Shuttle 

at launch as 37 million horsepower. Emergency spotlights are sold online that boast of delivering 40 million candlepower of 

brightness. Now I realize that these terms have official status as units of measure, but as useful narrative devices (think of trying 

to describe millions of horses to a child), they fail to communicate (beyond “that sounds like a lot”). Let us now consider the 

metaphors employed by the developers of Adobe design software when the tools were created, and how those metaphors should 

be adjusted for teaching the software to today’s students.

PHOTOSHOP — I N I T I A L M ETA PHOR 

 The initial operating metaphor for Adobe Photoshop is the canvas. Some tools follow well from this—there are brushes and 

pencils and color swatches and paint and so forth. Yet Photoshop is also plainly what it says: a ‘shop for developing photos.’ 

Very few students (in fact, last fall, I counted one) in this second decade of the twenty-first century have had any real darkroom 

experience with photography. For them, the digital is the default. Thus terms like “burn” and “dodge” can’t really be 

explained in reference to their originating techniques; I simply describe them as rote (“burn darkens the image, as if you were 

burning it with a match; dodge does the opposite”). 

PHOTOSHOP — R ECOM M E N DE D M ETA PHOR 

 I describe Photoshop to my students in terms of the collage. I think this overcomes the challenges of the canvas in several 

ways. For one, a wide variety of content can be applied to the work, including photographs, illustrations of various kinds, 

typography (sparingly!), and yes, paint and paint-like media. Second, content is applied in layers. This is key, as the earliest 

versions of the software did not include layers—but over the past few decades, they have become the defining feature of all 

design software, from 2D to 3D modeling and CAD applications. Without layers, a static “canvas” makes sense; with them, 

students get confused quite easily as the outset. Lastly, content in Photoshop ‘hangs off’ the edges until being ‘trimmed’ 

away with the cropping tool. This is far more analogous to mixed media than a painting. When I present these concepts to 

students, I tend to show them one of Rauschenberg’s combines—it’s a perfect analog distillation of the compositional process in 

Photoshop. So, out with the canvas—Photoshop is a CollageMaker.
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I L LUST R ATOR — I N I T I A L M ETA PHOR 

 The initial operating metaphor for Adobe Illustrator is the artboard. This makes sense, inasmuch as it evokes the commercial 

illustrator’s advertising agency workspace of days past (think Mad Men). It’s a very solid metaphor. However, a confusion 

for today’s students stems from Adobe adding the ability to create content across multiple artboards. Granted, this was a 

feature long-requested by designers (as it was much appreciated in Illustrator’s competitor, Altsys-Aldus-Macromedia-Adobe 

FreeHand). The problem is that multiple artboards tend to suggest to new users that Illustrator can/should be used to design 

multi-page documents (many designers I know once used FreeHand for that express purpose). But Illustrator has never been 

well-built for it; that’s InDesign’s job. 

I L LUST R ATOR — R ECOM M E N DE D M ETA PHOR 

 When I show my students Illustrator for the first time, I ask them to think of the sketch pad. Experience levels will vary based 

on what kinds of prior art education a student has had, but everyone has at least drawn or written on a pad of paper. I employ 

this metaphor primarily because artwork and images are often traced and compiled using layers—analogous to working with 

several sheets of velum or tracing paper. I also stress that multiple artboards are indeed useful, but I teach my students to 

regard them as iterations of a work in progress. Thus revisions to a drawing, logo, or poster design can exist across artboards 

within a single document, version round 1, 2, 3, and so on. This training discourages new users from attempting complex 

multi-page document design in Illustrator. Goodbye artboard—Illustrator is a DrawingMaker.

I N DE SIGN — I N I T I A L M ETA PHOR 

 The initial operating metaphor for Adobe InDesign is the page. InDesign is a particularly interesting case, as it’s a revised 

iteration of software that proceeded it—Aldus-Adobe PageMaker and QuarkXPress. Serving as a digital approximation of the 

manual, pasteup layout process, the desktop publishing revolution that began in the 1980s has in a way come to terminate with 

InDesign. The metaphor of The Page is quite problematic for new users as a large majority of media we design (and consume) 

is not printed on paper. Even saying “webpage” is an outdated term in an era of responsive, fluid design. 

I N DE SIGN — R ECOM M E N DE D M ETA PHOR 

 In my initial demonstration of InDesign, I suggest that my students think of the plane. After all a plane, geometrically 

speaking, is any two-dimensional surface. This is InDesign’s true power—a robust, grid-based layout tool for any 2D surface, 

regardless of medium. An effective typographic engine for all variety of print and digital media: printed spreads, various 

collateral pieces, larger formats such as billboards, wall layouts, presentation decks, websites, and even apps. Before attempting 

to suggest Sketch (Mac only) or Adobe XD (still in beta) to my UI/UX students, I run them through a semester using InDesign 

+ InVision. What my students—and many designers—don’t realize is that InDesign’s master pages and extensive stylesheet 

support make it an ideal digital tool for rapid interaction design prototyping. Print may be as alive as ever ( just not on paper); 

it’s The Page which is dead—InDesign is a LayoutMaker.
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Input Biases
Bias—isn’t that a bad thing? Aren’t we supposed to question bias, avoid bias, temper bias? In terms of technology, no; we’ve 

got to pay attention. Every technology (read: every tool) has inherent biases that determine its use. The example I use in class is, 

yes, you can cut down a tree with a hammer; it can be done. But is that really the best tool for the job? A hammer has a natural 

bias; it’s great at hitting things, and not much else. Conversely it would be rather difficult to sink some nails with a handsaw. 

When I describe “input biases,” I’m referring specifically to how pointing and drawing hardware (mouse, tablet, touchpad, 

and touchscreen) affect the design software experience. Whether a new user picks up a mouse or a stylus, uses the keyboard for 

shortcuts, or uses a touch interface matters—and not for the user’s preference, but for the biases inherent in the software. 

A hammer will nail well and cut poorly; the mouse will do some things well and not others. 

 The keyboard, of course, came first. This descendant of the typewriter has been the primary device for telling a computer 

what to do and how to do it since the time of computers that filled entire rooms. It still is. The mouse in its earliest form has 

been with us since before humans walked on the moon (Engelbart’s ‘Mother of All Demos’ was in late 1968), and it’s been 

the dominant pointing device since the mid-1980s with the introduction of the Macintosh and the Amiga systems. It’s likely 

to remain dominant for some time to come—but at some point (relatively soon)— the mouse will become a novelty, boutique 

tool; like writing a letter with a fountain pen. The stylus is even older (first demonstrated in the late 1950s), but was rather 

impractical, unwieldy, and unpopular until the middle 1990s. The stylus has stumbled along, but in the past half-decade or so 

has really come into its own—use of the stylus makes intuitive sense in an environment flush with touchscreens, whether large 

format or handheld. 

 Adobe Illustrator is the oldest CC tool (1987), followed by Photoshop (1990) and InDesign (2000, but firmly rooted in 

earlier tools such as PageMaker and QuarkXpress). All were developed exclusively for a keyboard + mouse workflow—or what 

we could call a traditional desktop workflow. The bias of using the keyboard and the mouse is inherent in the software itself. It’s 

also important to consider that the Macintosh—the dominant platform for all these tools—features the Command Key (⌘) 

as the primary modifier, and Adobe design software was developed to exploit keyboard shortcuts. Take a look at the Qwerty 

layout of your keyboard: Cmd C for ‘copy’ makes sense, but what about Cmd X for ‘cut’ and Cmd V for ‘paste’? This is no 

accident; all three commands are rather convenient neighbors for your fingers. To use Photoshop, or Illustrator, or InDesign as 

they were intended to be used by their developers is to sit at a desktop computer, with one hand on the keyboard at the shortcut ready, 

and one hand on a mouse. 

 Yet here—in 2017—we are in the midst of a transitional phase towards a truly touch/gesture environment. Our Apple 

iPads and iPhones and Samsung Galaxies and Microsoft Surfaces are already there, but our daily design software tools—our 

desktop tools—are not. And Adobe knows this. Their announcement in May of 2015 to suspend development of what they called 

‘Photoshop Touch’ was such a startling admission from a major software company that it deserves to be quoted in full 

(emphasis added):

We recognized that bringing core Photoshop technology to mobile would open many creative opportunities for our 

customers, but it had to be done right, which meant nailing the experience. To do that, we needed to distill very 

complex desktop workflows and features into a naturally intuitive touch environment. We’ve also sought to 

provide a solution that helps people achieve great results quickly. So we’ve recently focused on creating individual mobile 

apps that each perform core tasks, rather than provide all-in-one solutions that mirror the desktop versions of 

our applications.

dave gottwald | assistant professor, art + design | university of idaho 
Moscow, Idaho



After less than three years of development time, Adobe abandoned their efforts to adapt Photoshop to a non-desktop workflow. 

Instead they decided to carve it up like a turkey—there are now separate, dedicated apps for retouching, composition, and 

painting/drawing. The original input biases were too heavy to shake. 
 So here we are with three very powerful software tools—tools whose family trees stretch back to the Reagan years. 

How can we be sure our students get off to the right start, so that they’re producing work efficiently and effortlessly? First, 

consider where your classroom (or particular student) lies on the analog–digital gradient described above. Then consider the 

operational metaphor and the input biases associated with each program.

Best Practices for Today’s Students  
Analog Artisans, if they have access to a stylus, are likely to take to it rather quickly. Digital De Factos, in my experience, often 

come to class with their own custom, tricked-out (and rather expensive-looking) mice—an appendage they grew to love 

through long hours of computer gaming. Because of this hobby, these students are no stranger to all variety of input toys: 

control pads, joysticks, steering wheels, and weapons of every sort. They tend to take to whatever I suggest (or insist) that they 

use. But there is one interface that seems to hamper everyone, no matter where they lie along this Artisan–De Facto gradient: the 

laptop trackpad. 

 If you want to drive a college student quietly insane, run them through some detailed selection work in Photoshop—or 

even the most basic Bézier curve drawing in Illustrator—using nothing but their laptop trackpad. Although they make for very 

efficient navigation devices, these small pads were never intended to be precision input tools. Larger, tabletop pad surfaces 

are certainly doable, as there’s enough room to move your hand about as if it were a mouse. But on a laptop, forget about it. Not 

to mention that the pad sits right in front of the keyboard, forestalling easy access to the Cmd/Control key for shortcuts. So 

the laptop trackpad is out—if a student brings their own computer, I require them to use a pointing device of some kind when 

learning these digital tools. 

 For Photoshop, I recommend the mouse as the primary device, with a stylus + tablet as secondary. Navigate around 

the software and perform selection work with the mouse, with the stylus at the ready for any sort of brush tool. Illustrator, 

interestingly enough, seems to work better in reverse for those student who have a stylus; keep it in hand as your primary tool, 

with a mouse off to the side when you need it. For InDesign, it’s difficult to recommend anything beyond the mouse, unless 

a student is a pure stylus native, and doesn’t have any mouse experience at all. Lastly, it needs to be said that working in all 

three tools is far more efficient if the student leverages keyboard shortcut commands. On this score, the Digital De Facto has 

an advantage—those who have been PC gaming for years know the value of keyboard shortcuts. Analog Artisans need to be 

explicitly taught, yet no working metaphors are there to help them; the commands must be learned by rote. 

 Above all, no matter which of the three digital tools they’re using, any kind of touchscreen device (I’m looking at you, 

Microsoft Surface, bane of my classroom) quickly devolves into a nightmare, for the exact same reasons that Adobe gave up 

trying to reconfigure their desktop software for a touch/gesture environment; the original biases carry too much baggage. 

For those students who wish to work on their mobile devices or tablets in any way, I steer them towards Adobe’s native apps: 

Photoshop Mix (compositing), Photoshop Fix (retouching), and Photoshop Sketch / Illustrator Draw (painting and drawing). 

All can sync with the Creative Cloud and allow students to drop assets into files in a desktop workflow.

dave gottwald | assistant professor, art + design | university of idaho 
Moscow, Idaho



Conclusion
Consider your classroom and your individual students along a gradient between two poles—Analog Artisans and Digital De Factos. 

Teach design software by introducing and reinforcing an operational metaphor that is most relevant for how the tool is used—

even if it differs from the original metaphor. I teach Photoshop using a collage metaphor, Illustrator using a sketch pad, and 

InDesign using a plane. Approach the stylus and the mouse with an open mind to the student’s inclination, but also for what 

works with the software. Stress the importance of keyboard shortcuts, train them to avoid their laptop trackpads at all costs, 

and discourage them from using desktop software on touch devices. 

 Decades from now (perhaps mere years), we’ll likely give our design software direct voice commands (“Photoshop, discard 

background and mask foreground subject...”) while gesturing wildly in the air to visualize our latest idea. Today, however, 

we’re limited to leveraging the tools and biases we have. I implore you to instruct your students to do likewise.
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