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The Evolution of User Interfaces
Just as it’s believed that animals and humans evolved from cells in some 
primordial soup, the characteristics of interfaces have evolved by building on 
what came before while simultaneously offering higher levels of sophistication.

Evolution is a natural process for any kind of human expression. The history 
of art, for example, did not radically change from one period to the next, 
but rather evolved slowly. Art started out very primitive—flat and lacking 
dimension, like paintings from the medieval period (see Figure 2.10). Then 
art evolved into depictions of form that closely mirrored how humans 
perceive it, such as paintings from the Renaissance period (see Figure 2.11). 
Later, artists turned to emotional representations, like the ones found in the 
Impressionist period. Then artwork became abstract and conceptual, like 
modern Abstract Expressionism. The development of a child’s drawing skills 
often recapitulates the history of art. 

FIgURES 2.10 AND 2.11
Medieval art was highly symbolic and lacked dimensionality. In 
contrast, Renaissance art celebrated depicting form in a way that 
closely mirrored how humans perceive it.

If we look to examples of human expression, like art history or children’s 
artwork as precursors, we can trace the history of computing and interface 
paradigms and identify how they have evolved in order to predict how 
interfaces will evolve in the years to come. 

In 2008, I attended a conference in which Dennis Wixon, a research manager 
for Microsoft Surface, presented a talk entitled “A Brave NUI World” (he’s 
the co-author of a book with the same title). In the talk, Dennis spoke at 
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length about natural user interface (NUI) design principles (see Figure 2.12). 
However, the part of his talk that was most interesting to me was how he 
framed the presentation from a historical perspective. He explained how 
NUIs are a natural evolution of the interface paradigms that preceded them. 
Dennis explained that looking to the past can help us predict what the 
future has in store. 

According to Dennis, the past, present, and future of interface paradigms 
and their characteristics look something like this:

•	 Command line interfaces

•	 Graphical user interfaces

•	 Natural user interfaces

•	 Organic user interfaces

FIgURE 2.12
Sketch note of talk given by Dennis Wixon tracking the evolution of 
interfaces: interface types and their characteristics.

Command Line Interfaces
Command line interfaces (CLI) are primarily text-based interfaces built 
around the psychological function of recall (see Figure 2.13). Users must 
remember commands and use the text-based interface to enter commands 
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in order to direct the computer’s functionality. The experience of using CLIs 
can feel disconnected and abstract. Commands such as start, show, copy, and 
rename create a high–low interaction experience for users: CLIs have a high 
number of commands, but a low number of ways to interact with the system. 
CLIs reflect ideas and attributes of ancient Greek Classicism by creating a 
static paradigm built on the premise of classification.

graphical User Interfaces
Unlike command line interfaces that are primarily text-based, graphical 
user interfaces (GUIs) use graphics to represent information objects (see 
Figure 2.14). GUIs are built around the psychological function of recognition: 
Users can pull down a menu and “recognize” items in that menu. Instead of 
remembering system commands from CLIs, GUI users are able to explore 
what the computing system offers. Design principles like WYSIWYG (what 
you see is what you get) allow users to see all their options through icons, 
floating tool palettes, and pull-down menus. This results in a double medium 
interaction experience for users. 

GUI systems have a high number of available commands. This system is 
complemented by indirect responsive interactions through a mouse and 
keyboard. Unlike the classification of CLIs, graphical user interfaces reflect 
ideas and attributes of Newtonian science by focusing on how things are 
constructed and work, and by relying on the principles that all things are 
positioned in absolute time and space with absolute qualities. 

FIgURE 2.13
The UNIX Shell, still 
used today, is an 
example of a command 
line interface.
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Natural User Interfaces
Building on the GUI notion that a graphic or an icon represents an 
information object, natural user interfaces (NUIs) depict information 
as objects in space. NUIs leverage human intuition; instead of what you 
see is what you get, NUIs rely on our innate sense of the physical world 
where what you do is what you get. Unlike GUIs that reflect the notion that 
objects are positioned in absolute time and space with absolute qualities, 

natural user interfaces are highly contextual. 
NUI systems understand and are responsive to 
the environments in which they are located. NUI 
interactions are fast and few, and are based on 
the natural properties of the object and how you 
would expect those objects to behave. Because 
of touchscreens, interactions are unmediated, 
allowing users to interact with information in 
a direct and natural way (see Figure 2.15). NUI 
systems are based on principles of contextualism, 
where there are no absolutes. Instead, events are 
analyzed in context and interpreted according to 
a frame of reference. 

Organic User Interfaces 
User interface experts like Dennis Wixon predict that organic user 
interfaces (OUIs) will supersede NUIs. Organic user interfaces use the 
metaphor of an organic system: Everything is interconnected and fluid. 
Instead of form following function, form follows flow. Organic user 
interfaces negotiate user actions based on context. Unlike GUIs, where the 
mouse and keyboard input actions for the user and there is a clear division 

FIgURE 2.14
Early personal 
computers for both 
Mac and Windows 
used graphical 
interfaces.

FIgURE 2.15
Microsoft’s Surface Table is 
an example of a natural user 
interface.
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of input/output, with OUIs, input will equal output (see Figure 2.16). OUIs 
will use nonplanar objects to both input and output actions onto the same 
object. With OUIs, function will equal form. Interactions will be seamless 
because the form of an object clearly will determine its ability to be used as 
an input, providing users with fluid interactions. 

The Emergent Mobile 
NUI Paradigm
In January of 2007, a product was released that 
would mark the beginning of a transformative trend 
in both computing and user interface paradigms. 
The iPhone, with its responsive multi-touchscreen, 
intuitive UI, and gestural interface became the first 
commercially successful consumer electronic device 
that gave people a taste of a new type of interface—
the natural user interface (see Figure 2.17). Suddenly 
people could interact directly with information 
through a touchscreen instead of a keyboard and 
mouse. Instead of endless lists and pull-down menus, 
applications were streamlined and felt more intuitive. 
With features like zoom and pinch, the iPhone’s 
UI expressed almost supernatural characteristics. 
Rather than being chained to a static and bulky 
computer workstation, users could easily compute 
while on the go. The iPhone marked the beginning 
of an important moment: The rise of the mobile 
computing paradigm and the natural user interface.

Just like the Apple Macintosh computer released 
in 1984 ushered in the age of the graphical user 
interface, Apple’s iPhone was an iconic product 

FIgURE 2.16
Credit-card mock-
up with organic 
user interface on a 
bendable display.

FIgURE 2.17
The iPhone was the first 
device that gave a large-
scale consumer audience the 
opportunity to experience 
the magic of natural user 
interfaces firsthand.
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that served as an indicator of the natural evolution of the next wave of user 
interfaces. The fast and steady uptake of touchscreen devices in all shapes 
and sizes since 2007 indicates a fundamental change is afoot. We’ve reached 
the edges of what graphical user interfaces can do. A natural evolution has 
started, and GUIs will be supplanted by NUIs in the foreseeable future. 

Stuck in the gUI/NUI Chasm
Although the desktop computing model still dominates the computing 
landscape, rapid and widespread uptake of mobile devices and touchscreen 
tablets are indicators that a mobile UI paradigm shift is currently underway. 
In the U.S. alone, researchers have predicted that tablets with touchscreen 
interfaces will grow 400% in 2012. They also predict that by 2014, 20% of the 
U.S. population will use touchscreens with natural user interfaces as their 
primary computing device. Once the preserve of high-end mobile devices, 
touchscreen devices with NUI interfaces are becoming standard for even 
affordable, midrange mobile phones. Users are enchanted by the intuitive 
experiences that touch interfaces enable. NUIs are hard for users to resist. 
Their growth is inevitable.

While NUI domination may seem inevitable, today we are situated in a 
strange GUI/NUI chasm. While there are similarities and overlap between 
graphical user interfaces and natural user interfaces, there are obvious 
differences in the characteristics and design principles of each. What makes 
a GUI experience successful is very different from the attributes that make 
a NUI experience successful. This is where much of the design confusion 
comes into play for both designers of NUIs and users of NUIs. We’re still 
stuck in a valley between the two paradigms. Just as we look back today on 
the first GUIs with nostalgia for their simplicity, the NUI interfaces we see 
today in mobile devices and tablets are larval examples of what NUIs will 
grow to become. NUIs are still new—the design details and conventions are 
still being figured out by people just like you. 

Mastering NUI Fundamentals
Mobile experiences are a good place for designers to start if they are keen on 
getting a better understanding of how to craft compelling NUI experiences. 
Since designers and user-experience professionals have spent the lion’s share 
of their careers creating experiences built on GUI principles, NUIs are a new 
paradigm that will require some learning. Understanding the fundamental 
difference between the two types of interfaces and learning how to optimize 
for touch can be challenging since the tenets of the graphical user interface 
are likely ingrained into our instincts and behaviors. However, feeling 
comfortable with NUIs is an important skill to hone as you begin to explore 
the mobile frontier. The following are the eight basic design principles any 
successful NUI experiences should reflect. 
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Eight Principles of Natural 
User Interfaces
1. Principle of Performance Aesthetics

Unlike GUI experiences that focus on and celebrate 
accomplishment and task completion, NUI experiences 
focus on the joy of doing. NUI experiences should be 
like an ocean voyage; the pleasure comes from the 
interaction, not the accomplishment, as shown in 
Figure 2.18. 

2. Principle of Direct Manipulation

Unlike GUI interfaces, which are enabled by indirect 
manipulation through a keyboard and mouse, natural 
user interfaces enable users to interact directly with 
information objects (see Figure 2.19). Touchscreens 
and gestural interaction functionality enable users to 
feel as if they are physically touching and manipulating 
information with their fingertips. Instead of what 
you see is what you get (WYSIWIG), successful NUI 
interfaces embody the principle of what you do is 
what you get.

3. Principle of Scaffolding

Successful natural user interfaces feel intuitive and 
joyful to use. Information objects in a NUI behave 
in a manner that users intuitively expect. Unlike a 
successful GUI in which many options and commands 
are presented all at once and are depicted with very 
subtle hierarchy and visual emphasis, a successful NUI 
contains fewer options with interaction scaffolding. 
Scaffolding is a strong cue or guide that sets users’ 
expectations by giving them an indication of how the 
interaction will unfold (see Figure 2.20). 

FIgURE 2.20
The graphics that surround 
objects as they are placed on a 
Surface table are an example of 
scaffolding. They are a strong 
visual cue that gives users an 
indication of how the experience 
will unfold.

FIgURE 2.18 
Part instrument, part 
composition, and part 
artwork, the iPhone 
application Bloom 
enables users to create 
elaborate patterns and 
unique melodies by simply 
tapping on the screen.

FIgURE 2.19 
The scrolling gesture is an 
example of the principle 
of direct manipulation.
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Good NUIs support users as they engage with the system and unfold or 
reveal themselves through actions in a natural fashion.

4. Principle of Contextual Environments

One of the great things about natural user interfaces is that they are dynamic 
and can locate themselves in space and time. Unlike GUIs that will present a 
user with the same set of options regardless of the context, NUIs are responsive 
to the environment and suggest what the next interaction should be.

5. Principle of the Super Real

Successful NUIs extend objects in a logical way into the world of magic, 
unlike GUIs that contain information in a cascading series of windows that 
resemble sheets of paper. With features like stretch to zoom, the UI elements 
of NUIs not only look real, but we also perceive them to be super real as their 
character can change in a way that is almost magical (see Figure 2.21). 

6. Principle of Social Interaction

Unlike GUIs that are highly visual and often require a great deal of cognitive 
focus to use, NUIs are simpler and require less cognitive investment. 
Instead of getting lost in a labyrinth of menu options, menus on NUIs are 
streamlined, enabling more opportunities for users to engage and interact 
with other users instead of the system’s interface. As opposed to GUI 
laptops, which are optimized for individual use, systems with larger NUI 
formats, like the Microsoft Surface Table or tablets similar to the iPad, lend 
themselves to social computing experiences (see Figure 2.22). 

FIgURE 2.21
gestures like “pinch/zoom” are a logical 
extension into the world of magic. 

FIgURE 2.22 
Matt Jones of BERg Design 
Consultancy created a UI iPad sketch 
that explores the passable and 
shareable nature of the iPad as an 
object tailored for multiple users.
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7. Principle of Spatial Relationships

Unlike GUI systems, where an icon serves as visual representation 
of information, NUIs represent information as objects. In the world of 
successful natural user interfaces, a portion of an object often stands for 
the object itself. NUI objects are intelligent and have auras, as shown in 
Figure 2.23. 

8. Principle of Seamlessness

GUIs require a keyboard and mouse for interaction with computing systems. 
Touchscreens, sensors embedded in hardware, and the use of gestural UIs 
enable NUI interactions to feel seamless for users because the interactions 
are direct (see Figure 2.24). There are fewer barriers between the user and 
information. 

FIgURE 2.23
NUI objects have 
auras, like attraction 
affordances pictured 
in this Surface Table 
application.

FIgURE 2.24
Coverflow UI on the 
iPhone is a seamless 
way to navigate 
content.




