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Practitioners of mobile UX design often cite context as the biggest 
difference between designing for mobile experiences and other design 
spaces. But what does “the mobile context“ really mean?

In 2006, I worked on a research project designed to answer that very question. 
We recruited 10 participants and asked them to photograph their surrounding 
environment each time they used their mobile device. The research team 
hoped these photos would reveal a pattern and that somehow through 
analyzing all these diverse images—like the ones shown in Figures 3.1–3.4—
we could crack the code of the mysterious and elusive mobile context.

FIgURES 3.1–3.4
Pictures of the mobile context from a diary study on mobile Internet access. 

A week later, we were drowning in a sea of photographs. Some photos were 
predictable on-the-go shots often associated with the mobile context: the 
inside of a supermarket, interiors of buses or trains, and photos taken by 
users while rushing down the street. Other environments were surprising: 
the interior of a public restroom, a bedroom, the interior of a church. After 
many days of sifting, sorting, and clustering photographs, the research team 
came to a sobering conclusion:

Mobile context = anywhere and everywhere.

It wasn’t the earth-shattering, code-cracking conclusion we’d hoped for. It 
did, however, underscore one of the most fundamental aspects of designing 
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for mobile user experiences. Unlike the static and predictable PC context, 
the mobile context is a lot like life. It’s unpredictable, ambiguous . . . it’s 
everywhere. The sheer number and variety of environments depicted in 
the photographs we received emphasized one of the most magical aspects 
of mobile user experience that is still true today. The ability to access, 
consume, share, and create information from anywhere, anytime—
untethered from a keyboard or mouse—is a latent human need that mobile 
technology has only just begun to solve.

It Was a Dark and Stormy Night . . . 
“Let me give you some context.” It’s the phrase that frames any great story 
from gossip to epic parables. Behavior doesn’t happen in isolation. Instead, 
much of life is a reaction to the world around us. Experiences occur in place 
and time and under dynamic social conditions. Context, which is the set 
of circumstances or facts that surround a particular situation, profoundly 
shapes our daily experiences.

Without understanding context, many of our actions and behaviors would 
fail to make sense. Developing an understanding and empathy for the depth, 
breadth, and design implications of the mobile context is quite possibly the most 
essential skill necessary in creating great mobile experiences. Unfortunately it is 
a skill that most designers haven’t had the need to develop . . . until now.

If you’re a practicing designer, chances are that context is your design 
blindside. Most designers have been steeped in a tradition of creating 
experiences with few context considerations, although they may not realize 
it. Books, Web sites, software programs, and even menus for interactive 
televisions share an implicit and often overlooked commonality: Use 
occurs in relatively static and predictable environments. In contrast, most 
mobile experiences are situated in highly dynamic and unpredictable 
environments, as depicted in Figure 3.5. 

Put simply, what makes mobile difficult (and different) is that people move.

FIgURE 3.5
The mobile context 
can be anywhere, as 
demonstrated by a 
man texting while 
biking in Vietnam.
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Developing Empathy for Context
Compelling mobile experiences share a common characteristic—they 
are empathetic to the constraints of the mobile context. Underneath all 
the hoopla that mobile folks make about the importance of context is the 
recognition of a skill that everyone interested in this medium must develop: 
both empathy and curiosity for the complexity of designing for everywhere. 
It’s not a skill most people grow overnight, but rather something we learn 
through trial and error. And like any skill, the learning never stops. 

Throughout the course of my career, there are three design principles that 
have emerged through my own painful process of developing this skill. I’ve 
found them to be invaluable for coping and dealing with “the everywhere” 
that is the mobile context of use. They are the following:

•	 Focus on creating experiences that are uniquely mobile.

•	 Design for partial attention and interruption.

•	 Reduce cognitive load and opportunity cost.

Focus on Creating Experiences That Are Uniquely Mobile
Remember a time not so long ago when the Internet was new? Companies 
big and small clamored to create some semblance of a “Web presence.” A 
common strategy for grappling with this new and unknown medium was 
to translate or replicate known experiences online. This approach resulted 
in a number of missteps. Retailers quickly learned that the Web was not 
a great place to sell low-value items with high shipping costs online, like 
laundry soap, for example. Users quickly learned to ignore brochureware 
(Web sites that were produced by taking an organization’s printed brochure 
and translating it directly to the Web), as shown in Figure 3.6, and instead 
flocked to sites that embraced the interactive and dynamic capabilities 
inherent to the burgeoning Web medium. The most confusing translations 
were those that attempted to replicate analogous real-world environments 
online, such as depicting a Web site as physical space or attempting to 
render Web pages as tangible pages like those of a book.

These early Web experiences evidence a common pattern that’s frequently 
repeated when new technology is introduced. Driven by habit and cognitive 
comfort, humans often replicate previous experiences with new technology, 
rather than inventing new experiences that leverage the inherent 
characteristics afforded by the new technology. Marshall McLuhan referred 
to this as the rear-view mirror effect.
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FIgURE 3.6
Brochureware Web sites are often developed as a direct translation 
of existing printed promotional materials.

McLuhan noted that, 

“ . . . even in situations in which a spirit of exploration and freedom 
exist, where faculty are free to experiment to work beyond physical 
and social constraints, our cognitive habits often get in the way . . . it 
is the rear-view mirror effect. . . . We see the world through a rear-
view mirror. We march backwards into the future.”

Even in an industry like mobile where innovation abounds, the rear-view 
mirror effect is all too often at play. Much effort, for example, has been 
directed at porting experiences, such as email and browsing the Internet to 
the mobile environment—experiences that were born in and borrowed from 
the PC. While these experiences have value, they fail to leverage the inherent 
characteristics of mobile. They are replications of previous technology 
experiences in a new medium.

When the rear-view mirror is in effect, creating mobile experiences is akin to 
pushing water uphill. The characteristics that define mobile experiences will 
feel like frustrating, unworkable constraints. Part of creating experiences 
that are empathetic to the mobile context is learning how to focus on what 
mobile can do well. Don’t waste your time retrofitting old experiences into the 
new mobile medium. Instead of pushing water uphill, you should focus on 
creating experiences that are uniquely mobile. 
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Solutions Versus Need

The first step toward creating uniquely mobile experiences is learning to 
identify the difference between a solution and a need. Early in my career I 
worked on a classic rear-view mirror project. I was part of a design team 
charged with designing an email application for a mobile device. This project 
took place during a time before touchscreens and QWERTY keyboards were 
standard issue for smartphones. Text input could only be entered through a 
mobile device’s numeric keypad through predictive text technology referred 
to as T9, much like Figure 3.7. The design team I was a part of used standard 
design processes and methodologies for this project—personas, task flows, 
wireframes, prototyping, and so on.

FIgURE 3.7
Text messaging and email are similar solutions that fulfill the same 
human need.

We created an on-device prototype of our email application, tested it 
with users, and were somewhat blindsided by the results. Almost every 
participant echoed a similar sentiment throughout testing, “Why would I 
email someone from my mobile phone when I can just text them?” 

Throughout the design process, we had assumed that people had a real need 
for email on their mobile device. If someone had asked us, “What is the user 
need your project is fulfilling?,” we would have answered, “Email, of course!”

The thing is . . . email isn’t a need. Email is a solution. Text messaging is also 
a solution. People need conversations. People need to communicate through 
text. Had our team been able to identify the difference between needs and 
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solutions, we might have identified that the user needs we were designing for 
were already being filled by text messaging.

Identifying the difference between needs and solutions is tricky because 
most people are pragmatic by nature and speak in terms of solutions. 
Even users often speak in terms of solutions: “I want a phone with an MP3 
player,” or “I want an Internet browser on my phone.” And sometimes 
selecting appropriate solutions is the design task many of us will face. 
But sometimes . . . it’s not. In fact, if you want to create uniquely mobile 
experiences, you’ll need to learn how to weed through all the solution-speak 
and find what is central to every solution: The human need it serves.

The key difference between a need and a solution is that when you hear a 
need described, it should tickle the problem-solving part of your brain. It 
should open your mind to multiple possibilities instead of providing you 
with a singular answer. Table 3.1 is a list of solutions that fill an underlying 
human need. Needs inspire multiple solutions while solutions provide a 
singular answer to a need. 

TABLE 3.1

SOLUTION VS. NEED

Solution Need

Database of doctors’ names 
and addresses

Find a doctor near me.

Map Get from point A to point B.

Calendar I need to know what may happen. 
I need to plan ahead.

Email I need to communicate.

Facebook Updates I need to feel connected.

LinkedIn I need to manage my professional identity.

Search I need to answer a question.

Picassa I need to share.

Mastering the skill of identifying the underlying needs your mobile 
experience can serve is critical for avoiding the rear-view mirror effect. Once 
needs are identified, you can be more inventive and creative in your design 
approach, and you’re free to leverage the characteristics inherent to mobile.

Mastering Constraints

The second step toward creating a uniquely mobile experience is 
understanding and mastering the constraints inherent to mobile. Any 
design activity, from furniture design to system architecture, has inherent 
constraints. Being able to artfully embrace constraints is the stuff that 
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makes for great design. Whether it’s the small size of the mobile device’s 
screen or the highly variable environments of its use (or a user’s patience 
level), mobile UX is riddled with design constraints that many new mobile 
designers struggle with (see Figures 3.8 and 3.9). The three most important 
constraints that have the most impact on mobile user experience are 
the following: 

•	 Device constraints: The limitations of a small and portable form factor.

•	 Environmental constraints: Highly variable context of use.

•	 Human constraints: Varied cognitive abilities caused by social dynamics, 
cultural influences, and ergonomic limitations of mobile devices. 

FIgURES 3.8 AND 3.9
The PC experience has very different device, environmental, and human 
constraints than mobile. Small screen size, highly variable context of use, 
limited user attention levels, and limited/erratic network access are a few of the 
constraints inherent to mobile.

What’s complicated about these constraints is that they’re not discreet and 
constant. They are dynamic and interrelated. Compare the constraints of 
mobile versus the constraints of the PC in Table 3.2.

Regardless of the technology platform being used, it’s helpful to keep a 
running list of the characteristics innate to mobile that can be leveraged in 
the experiences you create. I recommend looking at these less as constraints 
and more as design opportunities waiting to happen. 
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TABLE 3.2

MOBILE UX CONSTRAINTS

Mobile Device 
constraints

Mobile environment 
constraints

Mobile human 
constraints

Small form factor

T9 and/or QWERTY 
alphanumeric input

Small screen

Camera/video 

Battery operated

Cellular, WiFi, and bluetooth 
network access

Microphone

Speaker

Headphone jack

Sensors

Accelerometer

Can be used in almost any 
environment.

Can be stored in almost any 
environment.

Screen glare can occur in 
bright sunlight.

Sensitive to wear and tear 
(dropping in water, dust, etc.).

Use is prohibited in some 
environments.

Unable to use because of lack 
of network connectivity.

Electricity is scarce in some 
environments.

Financial constraints are 
based on location (roaming 
charges, data costs).

Easy to lose.

Language and metaphors 
aren’t always appropriate for 
some cultures.

Focus required for cognition.

Alphanumeric input is 
challenging.

Socially awkward or 
unacceptable to use in some 
circumstances.

Small text and graphics are 
sometimes difficult to read.

Difficult to hear in some 
contexts.

Use places high demands on 
working memory.

I once had the pleasure of interviewing Jack Dorsey, one of the founders of 
Twitter, for a mobile project. The interview was full of great quotes, but my 
favorite was his response to his strategy for designing Twitter within the 
constraints of mobile:

“ . . . there’s something enchanting about the constraint of 140 
characters.”

I’ve long remembered that quote because it epitomizes the spirit of creating 
experiences that are uniquely mobile. Attributes such as a small screen 
size, limited text input, and inconsistent network access might at first feel 
unworkable and frustrating. However, with time you’ll begin to see these as 
creative fodder. Instead of fighting with these attributes, you should leverage 
them. Use them to invent new interactions and experiences. Focus on what 
can be uniquely mobile, as shown in Figures 3.10 and 3.11.
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FIgURES 3.10 AND 3.11
Unlike an email application, Shazam, an audio search application that allows 
users to identify tunes anywhere using their mobile phone, is a perfect example 
of a “uniquely mobile” experience.

Design for Partial Attention and Interruption
A key constraint most users are confronted with on a daily basis is allocating 
their two most precious resources: their time and attention. While it’s 
possible for users to become engrossed in a mobile game or reading 
on a Kindle, a key difference between mobile experiences and their PC 
counterparts is the expectation of engagement. It’s expected that desktop 
experiences be immersive. In fact, many of the metrics used to measure the 
success of PC-based Web sites, such as page views and average time on site, 
are built on this assumption. Mobile experiences are different. Immersive 
isn’t always desirable. Because of their  design, coupled with the complexity 
of the mobile context, it’s likely that a user will be interrupted while using an 
experience you’ve designed. Expecting mobile experiences to be completely 
immersive in the way a desktop experience is can be unrealistic. Instead, be 
sympathetic to the conditions of the mobile context and design with partial 
attention and interruption in mind. 

A metaphor that helped me tune my sympathies to the time and attention 
constraints of a typical mobile user has been to compare PC and mobile 
experiences to a pair of similar yet fundamentally different water activities: 
scuba diving and snorkeling.
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PC Experiences Are Like Scuba Diving; Mobile 
Experiences Are Like Snorkeling

PC experiences are scuba-like because they are designed to be immersive. 
Just as a wet suit and a tank of air enables scuba divers to plunge deep into 
the ocean and become immersed in the exploration of a different world, the 
large screen and static environment implicit during PC use enables users 
to become immersed in the rich, graphical world behind their computer 
monitor. Just as it’s easy for scuba divers to maneuver through the water, 
it’s easy for PC users to move through content quickly and easily with the 
precision afforded by a keyboard and mouse (see Figures 3.12 and 3.13). 
Overlapping windows and visual cues allow for easy exploration of multiple 
applications and documents at one time. Just like the world beneath the 
ocean, the PC invites exploration and discovery. Engagement is prized.

Mobile is akin to snorkeling because attention is divided. Similar to 
snorkelers who float on the surface of the water and must ride with the ebb 
and flow of the ocean, mobile users often need to access content while in 
an uncontrollable and unpredictable environment. Snorkelers tend to dip 
in and out of the water in search of interesting seascapes, just as mobile 
users “dip in and out” of content and information. The dynamics of both 
snorkeling and mobile experiences make it inherently difficult for users to 
get totally immersed. Slow connection speeds and small screen sizes do not 
allow users to multitask or become engrossed.

FIgURES 3.12 AND 3.13
PC experiences are immersive, akin to scuba diving. Users often dip in 
and out of mobile experiences, akin to snorkeling.

Multitasking and Task Switching
I’ve long loved the scuba/snorkeling metaphor because it depicts differences 
in expectations and behavior based on the environment. Because 
environment shapes behavior, users have developed a host of coping 
strategies to manage the demands of the wild and unruly mobile context. 
There are innumerable strategies, but the three behaviors I think are most 
significant to mobile UX are multitasking, task switching, and continuous 
partial attention, as is aptly shown in Figure 3.14. 
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Despite research that indicates its ineffectiveness, multitasking (the 
handling of multiple tasks at the same time) is a common part of everyday 
life. People are motivated to be productive and efficient, so it’s common to 
use a mobile device while doing other activities, such as making dinner, 
driving a car, or socializing. 

Because mobile devices are multipurpose (music player, voice calls, 
text messaging, etc.) and people use them everywhere, the possibility of 
interruption during use is very high—either by the physical environment or 
other functions of the device. As a result, users of mobile devices are often in 
a state of juggling big and small tasks, a behavior known as task switching. 
Whether it’s an incoming call or the arrival of a bus, users of mobile devices 
must often reshuffle what they’re doing based on incoming information and 
changes in the environment. 

In addition to multitasking and task switching, the prolific use of “always-
on” communication technologies such as email, IM, and text messaging has 
brought about the phenomenon of continuous partial attention. Coined by 
Linda Stone, continuous partial attention is the practice of skimming the 
surface of the incoming data, picking out the relevant details, and moving 
on to the next stream. It’s a behavior where users pay attention, but only 
partially, and it is motivated by a desire to be a live node on the network. 

The implication of these three behaviors is that mobile experiences should 
be designed for partial attention and interruption. Instead of forcing users 
to dive deep into menu structures, you must get people to the content and 
functionality they want intuitively and quickly. Instead of attempting 
to present all possible menu options, you can allow users to “opt in” to 
information while simultaneously giving them the opportunity to intuitively 
dive more deeply into the content. That way, you make it easy for people to 
pause and pick up an experience where they left off.

FIgURE 3.14 
An example of 
multitasking—a woman 
snapping digital 
photos while talking 
on the phone.
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Reduce Cognitive Load and 
Opportunity Cost
The third and last design principle for creating mobile experiences that are 
empathetic to context is to make every effort to reduce cognitive load and 
opportunity cost required. Cognitive load has to do with understanding 
the impact context has on a user’s ability to focus (their working memory). 
Opportunity cost has to do with understanding user motivation—why a user 
will choose to engage with a mobile experience based on the other options at 
their disposal.

Working memory is a mental workspace where humans analyze, 
manipulate, and synthesize information. Working memory helps us make 
sense of the world as we compare what we see to what we know. The 
children’s game Memory, depicted in Figure 3.15, was designed to improve 
working memory skills. The demands we place on working memory are 
referred to as cognitive load. Some tasks like counting make few demands 
on working memory, while others like problem solving make greater 
demands. As cognitive load increases, our ability to process information in 
working memory decreases. Several factors, such as age, processing speed, 
and domain expertise affect the constraints of working memory. Similar to 
“working memory” in a computer, when a user’s working memory is tapped 
out, he is often unable to complete a task and will likely feel frustrated.

FIgURE 3.15 
The game Memory is a 
matching game designed 
to improve children’s 
short-term memory skills, 
thus increasing their 
cognitive load thresholds.
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Two key factors that are significant to mobile UX and affect cognitive 
load are distractibility and interruption. The more a user is distracted or 
interrupted, the more difficult it becomes for him to complete a task. People 
who seek refuge in a quiet place in order to write in a journal or read a 
book are in a sense increasing the capability of their working memory. The 
mobile context, however, is riddled with distractions and interruptions. The 
cognitive load exacted on users by mobile experiences is innately greater 
than most PC experiences because the mobile context is dynamic and full of 
potential distractions and interruptions. Creating mobile experiences with 
an appropriate level of cognitive load is a sensibility most designers new to 
mobile must develop. It requires evaluating your work throughout the design 
process in a variety of mobile contexts. 

Opportunity cost can be defined as the costs related to the next-best choice 
available to someone who has picked among several mutually exclusive 
choices. For example, a person who decides to quit his job and go back to 
school to increase his future earning potential has an opportunity cost equal 
to his lost wages for the period of time he is in school. Opportunity cost is 
assessed not only in monetary or material terms, but also in terms of anything 
that has value. Assessing opportunity cost is fundamental to assessing the 
true cost of any course of action. For example, in a restaurant situation, the 
opportunity cost of eating steak could mean not enjoying the salmon. 

Opportunity cost in the mobile context is not fixed. Instead, it is constantly 
in flux because it’s based on a combination of need, motivation/urgency, 
environment, and alternatives—dimensions that are always in flux. Take, for 
example, the opportunity cost associated with using an application for public 
transportation, such as the iPhone BART application shown in Figure 3.16.

If a user is at home on a Saturday morning, leisurely planning a shopping 
trip to a local shopping district, her opportunity cost might look something 
like this:

•	 Need: Transportation to the local shopping district

•	 Motivation/Urgency: Low 

•	 Environment: Home

•	 Alternatives: Online schedule through PC, driving, showing up at the 
station and asking an attendant, calling a friend
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However, if that same user is rushing out the door on a Monday morning, 
late for a job interview in an unfamiliar neighborhood, her opportunity cost 
might look slightly different:

•	 Need: Transportation to an unfamiliar neighborhood

•	 Motivation/Urgency: Very high

•	 Environment: On the street, rushing to the station

•	 Alternatives: Maps at the BART station, showing up at the station and 
asking an attendant or fellow passenger, calling a friend

An understanding of the limits of a typical mobile user’s cognitive load 
impacts a myriad of design decisions from information density to navigation 
and functionality. Thinking through the possible opportunity costs of 
an interaction is a significant step toward ensuring that your work is 
empathetic to the mobile context. For example, the opportunity cost of using 
a mobile application that provides routes and schedules for a public train, 
as shown in Figure 3.16, is much higher if a user is running late for work as 
compared to that same user checking schedule information on a leisurely 
Saturday morning. However, a good rule of thumb is that clear and simple 
is almost always better. Striving for intuitive menu options, screen layouts 
with low information density, and functionality that is edited to only the 
essentials are a few of the ways you can ensure that your mobile design work 
reduces cognitive load and opportunity cost. Think one big idea per screen 
and remember that in mobile, clarity trumps density.

FIgURE 3.16 
The opportunity cost 
of a mobile experience, 
such as this mobile 
application for a 
public train, will vary 
depending on the 
user’s context.
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Mobile Context Design Tips
Admittedly, designing for the “everywhere-ness” of the mobile context can 
be overwhelming. The following are some tactical tips for creating mobile 
experiences that are empathetic to the mobile context.

1. Trim the fat.

Edit, edit, edit! Users want and expect interface options to be edited 
to what is essential and relevant in a mobile context—shoot for low 
information density with extraneous information cruft removed 
(see Figure 3.17). 

2. Design for “glance-ability.”

Users don’t want to be immersed in the tiny world behind the LCD 
of their mobile phone. Avoid creating visually greedy interfaces that 
require high levels of focus and attention to use. As users drill down 
and dive deeper into a mobile experience, attention may increase. 
Information density can grow correspondingly. For example, 
the dynamic tile home screen of the Windows Mobile 7 interface 
depicted in Figure 3.18 provides users with a glance-able view of their 
communication channels.

FIgURE 3.18 
Playing to the notion 
of continuous partial 
attention behavior, this 
UI feature allows users to 
feel connected without 
diving into the world of 
their mobile device.

FIgURE 3.17 
Trimming the fat is a necessary part of creating 
mobile experiences. PC experiences have a relatively 
large amount of screen real estate, which allows 
designers to annotate expectation. In mobile, 
options have to be readily apparent.
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3. Reduce digging.

Instead of drilling down into deep menu structures, as illustrated 
in Figure 3.19, users want tailored interactions that get them to the 
content and functionality they’re seeking intuitively and quickly. Show 
restraint. Get your users to their information with as few screens and 
transitions as possible. 

4. Grease the skids of natural connection points (phone number).

Information may naturally reside in one application silo but can be 
used as interaction triggers for functionality that resides in multiple 
applications. Anticipate the possibilities. Clear the path for anticipated 
interactions.

5. Enable “picking up where you left off.” 

Because the potential for interruption in the mobile context is high, 
users will likely need to pause or abort a mobile interaction midstream. 
Make it easy for them to pick up where they left off, regardless of 
context or device, as shown in Figure 3.20. 

6. Use time as an organizing principle.

Email, text messages, and Twitter and Facebook feeds share a common 
trait—they use time as an organizing principle. When people are 
interrupted or returning to a task, time is a natural and intuitive way 
for users to reorient themselves within an experience. If appropriate, 
consider the use of time-based organizing conventions such as 
timelines, lists, and streams as a way to easily reorient users within a 
mobile experience.

FIgURE 3.20
Users of the Netflix application can start 
watching a movie on their PC, pause, 
and pick up where they left off on their 
mobile device.

FIgURE 3.19
The deep menu structure found 
on the Nokia N95 forces users 
to dig and burrow into the UI in 
order to access functionality.




