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Preface. Mac & Cheese Pancakes

Imagine for a moment that you are a chef at a
restaurant ready to serve a frequent customer.

This particular customer happens to be a creature
of habit and always orders either pancakes or
macaroni & cheese. On this particular day, the
customer is fraught with anxiety over their decision
and asks you, the chef, to choose for them. How
would you make the decision about what to feed
your customer? What factors would you consider?
Perhaps you would rely on chance, and flip a coin to
determine your customer's meal. If you approached
this problem like a programmer, you might be
compelled to write a simple computer program that
randomly chose from the two presented options.
Perhaps that solution would be too impersonal for
your customer; too reliant on chance and without a
justifiable argument. Instead of treating the problem
purely as a programmer, you move on to treating it
like a web developer. You write an application that
parses through location-based data of what people
have been eating at your restaurant and similar ones
in the surrounding area. It would then run this data
through a sentiment analysis engine to determine
whether pancakes or macaroni & cheese were

more popular and select the most popular option.
Instead of relying on a coin flip or the random
probability of a machine, you rely on the power of
the crowd to deliver an informed choice to your
customer. This solution appears efficient, practical
and logical, but yet something still seems wrong.
Have you delivered a memorable experience to your
customer? Will this visit stand out for them from
their previous trips?

When unconventional chef Kenny Shopsin
was faced with this dilemma, his response belied
how memorable his solution would be: “F&%k
it, I'll make them both at once.” [1] Instead of
choosing pancakes or macaroni & cheese for his
customer, Shopsin threw logic out the door and
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invented mac 'n' cheese pancakes to the gastronomic
surprise and delight of his customers. It has gone

on become a signature dish at his New York City
restaurant, one of dozens of unique and unexpected
creations that can be found on his menu. Programs
can only do what we ask them to, which is why

the logical solutions of the programmer or web
developer were bound to be forgettable experiences.
People, as Kenny Shopsin demonstrates, are not
bound by the logical constraints of programs.
However irrational it was for him to step outside of
the bounds of his customer's original question, the
solution was novel and challenged user expectations
about the foods involved. Why did | mention this
story? What relevance does it have to a manifesto
about designing the future of the Internet? While
the lack of mac 'n' cheese pancakes in our lives may
seem harmless, its importance becomes clear when
we extend this metaphor to apply to the Internet.

In its relatively short existence, the Internet
has fundamentally changed or subsumed our prior
intellectual technologies. [2] As Nicholas Carr
stated, it is now our clock, map, printing press,
radio and television, and it's increasingly pervasive
nature means it wields unprecedented influence on
our thoughts. [3] That influence over the cognition
of online users is predominantly in the hands of
the few — web designers and developers who, by
virtue of shaping our online experiences will play a
critical role in the future of human experience. This
community is increasingly acting like chefs who
are content to work with a limited set of ingredients
and recipes. Instead of determining what to serve
for lunch, the decisions of web designers and
developers are shaping human behavior in ways we
are only beginning to understand. Their reliance on
machine-centered models of development means
that their users will always get back the online
equivalent of pancakes or macaroni & cheese; a
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predictable response which reinforces the user as
a passive consumer. Instead of deciding what's for
lunch, the decisions we make as web designers
and developers are actively shaping the cognitive
behaviors of our users whether we realize it or not.
While the future of the Internet is still being shaped,
it is important that we recognize the value of the
irrational and creative aspects of human behavior.
Where will we find the “mac 'n' cheese pancakes”
of the Internet? What is the value in designing
experiences that challenge the expectations of
users? How can we stop them from becoming
passive consumers who are content with whatever
choices we provide?

It is for my fellow “chefs” of the Internet
— designers of online technologies - that | have
written this manifesto, as a cautionary tale of the
future we are creating and to offer a methodology
that I hope will stop it.
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Introduction. An Overview of Things to Come

Not For Bots is a manifesto, a philosophy, a
call to action and a series of online software. More
importantly, it is a story about the present and
future of the Internet split into seven parts. You will
notice that I use the terms ‘designer’, ‘developer’ and
‘technologist’ interchangeably to describe those of us
who play an active role in shaping the Internet. Not
For Bots is meant to be consumed by this audience,
by the designers of technology who are shaping the
Internet and those that will determine its future.

1. Part One examines the dominance of machine-
centered thinking in web development today
and its ethical implications on user privacy in
social networks.

2. Part Two raises concerns about the future of
an Internet run by large data sets, operating at
real-time speeds that offer shallow motivation
for users.

3. Part Three draws upon cutting-edge
psychological research to paint a grim picture
of the ongoing cognitive assault we face by the
real-time web.

4. Part Four sheds light on our innate capacity for
irrational behavior and the disruptive value it
possesses in a logic-driven world

5. Part Five establishes the manifesto and
methodology behind Not For Bots and its
“human-centered” goals

6. Part Six offers brief case studies of Not For
Bots projects that explain their concepts, use
cases, precedents and methodologies

7. Part Seven concludes with a multi-part
challenge to technologists to stop designing for
bots and begin designing for people
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What is a browser?

On a bright spring day in 2009, The New York
Times asked a simple question to over 50 passersby
of different ages and backgrounds in Times Square
in New York: “What is a browser?” Less than 8% of
those interviewed that day could answer the ques-
tion. Responses ranged from pure conjecture (“What
is a browser? I use Yahoo?”), to the misplaced (“It’s
where I search through, to like, find things”), to the
apologetic (“I'm not a computer guy, I might be the
wrong one for this”). [4] That last response in par-
ticular is critical, because it raises several important
questions about the Internet. For instance, what con-
stitutes a “computer guy”? Why did this user feel that
they were unqualified to answer a question about
a piece of software they likely use on a daily basis?
What this survey begins to reveal is that at a funda-
mental level, users do not understand how they are
engaging the Internet. This premise is supported in
several ways by a recent situation involving two other
prevalent forces on the web: Google and Facebook.

ReadWriteWeb is one of the most widely read
technology blogs in the world, known for offering
current and insightful analysis about Internet in-
dustry news. This past February, it also temporarily
became the Facebook login page for hundreds of
confused Facebook users. On February 10 2010, Read-
WriteWeb writer Mike Melanson posted an article
about how Facebook was attempting to become our
“One True Login” on the Internet. [5] The article
quickly became the number two search result on
Google for the query “Facebook login,” ironically
above the most logical option — Facebook’s login
page. As comments for Melanson’s article began to
accumulate, it became clear that Google’s ranking
“mistake” had caused problems. Users who relied on
Google to find the Facebook login page wound up at
ReadWriteWeb, which happens to authenticate com-

menters via Facebook Connect. When these users
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mistook ReadWriteWeb’s Facebook Connect authen-
tication as a new Facebook login page, their respons-
es to the situation ranged from confusion (“When
can we log in?”) to frustration (“ WANT THE OLD

While Melanson was quick to blame Google for this
problem, the underlying issues for this situation go
deeper than just a single service and are related to
The Times’ survey.

As Gillian Andrews noted in her guest article
for ReadWriteWeb, the reason for these online mis-
understandings can be found in the notion of “web
illiteracy.” Users who are not educated about the In-
ternet cannot be expected to possess the same kinds
of literacy that digital natives do. For instance, while
digital “natives” may consider it convenient for the
address bars of browsers to resolve to search results,
this behavior encourages the responses seen in The
New York Times survey and ReadWriteWeb situation.
[7] Her experience in collecting online misunder-
standings wrought by search engines on Gumbaby.
com has given her insight into the processes these
“web illiterate” users go through. [8] Presented with
systems they don’t understand, these users are at-
tempting to make sense of situations for which they
have little information. Social media software are
a relatively recent technology which has become
incredibly pervasive, and it should be no surprise
that elements such as comment boxes and “connect”
buttons have proven troublesome for users without a
proper education about their usage. Instead of writ-
ing off these users as “web illiterate”, shouldn’t those
of us in the development community hold ourselves
accountable for designing the software that runs the
Internet? Why are we content to ignore users who
don’t know the difference between a browser and a

search engine?
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Our fixation with the machine

User struggles to engage with the Internet
on a fundamental level are the result of the priori-
ties of those who are designing it. As designers we
are adopting a machine-centric viewpoint of how
the Internet should be built at the expense of our
users. My use of the term ‘machine-centric’ is in
reference to usability expert Donald Norman’s no-
tions of human-centered versus machine-centered
views of technology. In his 1993 book Things That
Make Us Smart, Norman posited that as technol-
ogy becomes increasingly immaterial, its function
is concerned with the fulfillment of abstract needs
such as time-management and decision-making. He
distinguishes between what technology is able to
measure (i.e. hours worked per week) and what it
can’t (i.e. satisfaction, rupture, experience), which he
respectively refers to as “hard” sciences’ and ““‘soft”
sciences’. The ““hard” sciences’ make simple and
objective measurements, leaving out what it cannot
measure; whereas ““soft” sciences’ are concerned
with the complexity of subjective measurements,
thereby making a link between technology and the
living system. Like Gillian Andrews, Norman would
have attributed the “illogical” behavior of the survey
respondents and Facebook users to the rigidness of
how those systems (browsers, social networks) were
designed. A machine-centered view of technology

adopts the premise that “people err and computers

don’t”, a view which Norman was quick to denounce:

“To say that people often act illogically is to say that
their behavior doesn’t fit the artificial mathematics
called “logic and decision theory.” Technology would
benefit society if it understood more the way in
which human cognition works.” [9]

Given that Norman’s warnings about ma-
chine-centered technology were published almost
two decades ago, why have they gone largely un-

heeded? Why are we designing an Internet built
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around the abstract priorities of machines rather
than the cognitive priorities of people? The answer
may lie in our obsession with ““hard” sciences’; of
quantifiable abstract metrics that perpetuate the
systems that created them. In a recent talk about his
book Cognitive Surplus, educator and media critic
Clay Shirky put forth what Kevin Kelly dubbed the
‘Shirky Principle’: “Institutions will try to preserve
the problem to which they are the solution.” [10]
While Shirky spoke about this idea in reference to
the collapse of complex business models, I believe
that we can extend it to apply to online technology as
an entity. [11] Kelly made this leap himself, in a 2007
blog post entitled “Humans Are the Sex Organs of
Technology” claiming that technology has its own
agenda. He likens technology (or the technium) to an
infant who has trained its parents (humans) to fulfill
its demands: “Technology has trained us, its parents
and its gonads. Technology makes humans wealthier,
with more leisure to consume, which leads to more
technology...This positive feedback loop is exactly the
kind of self-preservation strategy a system with its
own agenda would develop.” [12]

Around the same time as Kelly’s blog post in
2007, Norman released The Design of Future Things,
whose afterword was dedicated to exploring the
agenda of the machine. The afterword of the book,
“The Machine’s Point of View”, examines this agenda
through a series of interviews with a “machine” (a
machine-centered human) called “The Archiver’.
Norman’s transcripts with ‘The Archiver’ contain
many of the same messages as Kelly’s blog post,
namely that the machines’ “dependence” on people
will fade: “In the past, it was indeed people who
made machines smart. We barely need people at all
now, and we’re close the point where we won’t need
you [people]| any more.” [13]

The primary example of this situation online
can be found in the reCAPTCHA system designed by
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Louis von Ahn. reCAPTCHA (Completely Automated
Public Turing test to tell Computers and Humans
Apart) is a security measure designed to deter auto-
mated bots from accessing content. They present the
user with two words whose text has been warped
and is unreadable by current OCR (optical character
recognition) software. By completing reCAPTCHA's,
users are helping to decipher text from old books
that software currently cannot read. Von Ahn unwit-
tingly created a system that was wasting away, in
small increments, “millions of hours of a most pre-
cious resource: human brain cycles.” [14] While their
intention is noble, CAPTCHA systems are in essence
a tool to make technology more efficient at the ex-

pense of human activity.

The ethics of machine-centered technology
The effects of this machine-centered view of
technology on the development community have be-
come increasingly evident. In designing technologies
that revolve around the constant production of data,
the users who produce it have become a secondary
concern. What are the ethical implications of our
machine-centered behavior as developers on users?
Oftentimes, users are unaware of the implications
until they are directly confronted by the consequenc-
es. The clearest examples of this can be found in the
ongoing battles for privacy and identity between
users and two of the Internet’s current titans: Google

and Facebook.

Google s priority isn t privacy

In an interview with CNBC last year, Google
CEO Eric Schmidt stated that “If you have some-
thing that you don’t want anyone to know, maybe you
shouldn’t be doing it in the first place.” [15] While
their company motto may be “Do No Evil”, Google
built its empire on the backs of user data scraped to

deliver targeted advertising. Removing or obscuring
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this data to protect user privacy would be antithetical
to the very core of their business model. Remember,
Google’s self-stated corporate mission is to “to orga-
nize the world’s information and make it universally
accessible and useful” [16] In the context of their
mission, Schmidt’s comments reinforce the idea that
Google’s top priority is information and not its users,
which was clearly evident in the problematic launch
of Google Buzz.

Google Buzz launched on February 9%, 2010
as Google’s foray into the “real-time” social web
dominated by Twitter and Facebook. The service,
which is integrated with Gmail, allows users to post
status updates, share content and read and comment
on friends’ posts. Its launch was met with much
enthusiasm and curiosity by those eager to see if
the integration of a social network within Google’s
popular Gmail web application would be success-
ful. Within two days, this enthusiasm had turned
into concern and anger from the online community
at-large over Google’s blatant disregard for user pri-
vacy. Unbeknownst to users, by simply using Buzz a
partial list of their most-emailed contacts was auto-
matically made public to all Buzz users. Even worse,
the option for disabling this automatic sharing was
hidden within the user’s Google Profile settings page
- which many people never even realized they had.
The potential implications for Google’s decision were
staggering, especially in the political realm as noted
by political researcher and blogger Evgeny Morozov:
““If I were working for the Iranian or the Chinese
government, I would immediately dispatch my inter-
net geek squads to check on Google Buzz accounts
for political activists and see if they have any connec-
tions that were previously unknown to the govern-
ment.” [17]

While Google quickly apologized and worked
to correct the privacy flaws of Buzz, the experience

led to some revealing and disturbing insights into
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Google’s decision-making processes. In correspon-
dence with The BBC, Buzz product manager Tom
Jackson revealed that Buzz was only tested internally
and bypassed extensive external testing before being
launched: “getting feedback from 20,000 Googlers
isn’t quite the same as letting Gmail users play

with Buzz in the wild.” The “shoot first, ask ques-
tions later” approach Google employed with Buzz

is concerning given their access to personal user
information and ability to distribute it. The decision
to create the much-maligned automatic lists was
born out of the idea that Google “wanted to provide
a great user experience straight out of the box.” [18]
The inherent problem with Jackson’s statement is
that Google did not engage users in asking what that
experience should be like. As social media researcher
Danah Boyd noted in her 2010 keynote talk at South
by Southwest Interactive, it’s easy for technologists
to assume that optimizing a situation is always best.
[19] In the case of Buzz, Google’s optimization fit
their machine-centric view of promoting content
generation within the system. Privacy controls and
rudimentary explanations were secondary concerns,
buried within pages users didn’t know existed. If
Google had prioritized users before the system, per-
haps reactions to the service would not have includ-
ed a call from 10 countries to Google to respect user

privacy. [20]

Eroding the privacy of 400 million users
Fortunately for Eric Schmidt and Google,
they have not been the only ones to declare online
privacy dead in the quest for publicly available data.
Facebook’s inverse relationship between its grow-
ing market share and the erosion of user privacy
has not been accidental. In a recent interview with
TechCrunch founder Michael Arrington, Facebook
founder Mark Zuckerberg stated that if he were to

create Facebook again today, user information would
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by default be public. As a defense for the drastic
privacy changes the world’s largest social network
has undergone since December of 2009, he said that
“people have really gotten comfortable not only shar-
ing more information and different kinds, but more
openly and with more people.” His about-face on
privacy control is surprising given the formula Face-
book built its reputation on; making user informa-
tion visible only to their tightly-controlled network
of friends. However, Zuckerberg apparently is not
one to let the past get in the way of the future, subse-
quently stating in the aforementioned interview that
“if we were starting the company now...these would
be the social norms now and we just went for it.” [21]
As Facebook has grown, and as users have be-
come more entrenched, much of the privacy-friendly
functionality used to initially attract users has disap-
peared. This functionality has instead been replaced
with many public-by-default (if not public-with-no-
other choice) options for the visibility of user infor-
mation. [22] A clear example of these changes, the
resulting backlash, and Facebook’s stance can be seen
in the updates made in December of last year. When
Facebook asked users to reconsider their privacy set-
tings for content visibility, the default choice was to
share the information with “everyone.” When criti-
cism started to mount over their machine-centric
decision (“everyone” means more publicly acces-
sible data), Facebook proudly declared that only 35%
of users had open to change the setting. Skeptical
of this figure, Danah Boyd’s subsequent interviews
revealed that most users she asked about the changes
simply didn’t understand the privacy settings. [19] In
a similar situation with Buzz, the assumptions and
priorities of technologists were made at the expense
of user privacy. How are users supposed to make
informed choices when systems are not designed to

promote such interactions?
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Users are not customers, they are products

Why would two Internet giants with hun-
dreds of millions of users loudly proclaim that they
don’t believe in online privacy? What has driven
Facebook to swiftly reverse their position on privacy
control, or for Google to launch a social networking
service without adequate user testing? In a broader
context, why do free social networks tilt inevitably
toward user exploitation? As Tim Spalding answered:
“Because you're not their customer, you're their
product.” [23] The examples of Buzz and Facebook
may appear isolated but they are indicative of a larger
issue within the web development community. The
“public-by-default” mantra that is permeating the so-
cial web is beneficial to the machines that mine this
data and potentially harmful to the users producing
it.

“Public-by-default” also carries with it a no-
tion of “private-by-effort”, one that users have not
shown they are informed about. In the case of Buzz,
the assumptions of technologists ignored social ritu-
als because their priority was on data production
over the people themselves. With Facebook, a trou-
bling pattern has emerged whose ethics are question-
able at best. By setting public visibility as a default
with every subsequent change, Facebook requires
users to exert extra effort in protecting their identi-
ties and data. While they proclaim that most users
choose not to exercise their option to opt-out, is it

because they don’t want to, or they don’t know how?

An inherent lack of foresight

The cases of Google and Facebook also il-
lustrate how the Internet is built on the decisions
of the very few applied to the many. Google had its
humble beginnings as the graduate work of founders
Larry Page and Sergey Brin. Facebook started in the
Harvard dorm room of founder Mark Zuckerberg. At

the time, these technologists could not have foreseen
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that one day their decisions would impact hundreds
of millions of people around the world. By no means
is this condition inherent to the Internet, but the
pervasive nature of the medium has led to the spread
of influence and ideas faster than any intellectual
technology before it.

This theory can be seen in design decisions
made from the humble beginning of the Internet to
current social networking services. In October of
2009, Sir Tim Berners-Lee - the creator of the World
Wide Web - apologized for the double-slash (‘//) in
web addresses. He admitted they were unnecessary,
and could have easily designed URLs without them,
but “it seemed like a good idea at the time.” More
importantly, Berners-Lee stated that when he de-
vised the web almost 20 years ago he had no way of
knowing the forward slashes would cause “so much
hassle.” [24] The Internet began as a hypertext-
based project to facilitate the sharing and updating
of information among researchers. It’s design was
built around this idea, and had he known how rap-
idly it would evolve in only twenty years, surely he
would have second-guessed some more of his origi-
nal decisions beyond the double-slash. The unique
affordances created by personal computing and the
Internet have created a situation that promotes this
kind of behavior. Berners-Lee was not alone in mak-
ing decisions whose consequences he could not hope
to foresee.

Around the time Sir Tim Berners-Lee was
drafting the specs for what would become the World
Wide Web, other technologists were making deci-
sions that would become worldwide standards.

In 1982, audio engineer Dave Smith proposed the

MIDI format as a way of translating musical notes
from a keyboard into a computer. In the almost-30
years since Smith created MIDI, it has become the
industry-standard protocol for all electronic music

instruments (including computers) to interface with
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each other. Smith himself admitted they had no idea
how long MIDI would last or the influence it would
still wield: “Of course it was impossible to guess how
wide the use of MIDI would be in the long run...” [25]
In similar fashion to how Smith set the future course
of digital audio, Friedhelm Hillebrand did the same
with text messaging. In 1985, as chairman of the non-
voice services committee within the Global System
for Mobile Communications (GSM), Hillebrand de-
vised and pushed through the universal 160-charac-
ter limit for short message services. He reached this
magic number by typing our random sentences and
questions on his typewriter, and when he saw the re-
sults were generally under 160 characters he deemed
it a “perfectly sufficient” number. [26] Few today
realize that a global standard for communication was
set in a small room in Germany by a communications
researcher with the power to influence the process.
While the previous examples focused on far-
reaching standards set by researchers and engineers
in positions of authority, the last two decades have
opened up this influence to designers of all ages and
backgrounds. ChatRoulette is an online video-based
chat client that randomly connects users for one-
on-one sessions. Its novel idea and simple interface
has led to almost one million new visitors every day
from around the world. [27] Given its success, it may
come as a surprise that ChatRoulette was not built
by a Silicon Valley start-up or established technical
engineer. It is the invention of 17-year-old Andrey
Ternovskiy, a student in Moscow who was bored of
chatting with his friends on Skype and looking to
meet new people. [28] Unlike Berners-Lee, Smith
or Hillebrand, Ternovskiy did not set out to create a
system that millions of users would engage with. He
wrote the first version in 2 days and 2 nights as a tool
for him and his friends, and with minimal promotion
it became a worldwide phenomenon. ChatRoulette is

a prime example of how quickly online technologies
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can escape their creator’s intentions.

With great power comes great responsibility

What these stories should ultimately rein-
force is Jaron Lanier’s message in his 2009 manifesto
You Are Not A Gadget: “It takes only a tiny group of
engineers to create technology that can shape the
entire future of human experience with incredible
speed. Therefore, crucial arguments about the hu-
man relationship with technology should take place
between developers and users before such direct
manipulations are designed.” [29] Berners-Lee could
not have known that the structure he designed for
URL’s would stymie users for years to come and lead
them to question how a browser operates. If Dave
Smith had realized that MIDI would become a uni-
versal protocol for all forms of digital music, perhaps
he would not have limited the initial specification to
just an electronic keyboard. When Friedhelm Hil-
lebrand set the character limit for text messages,
“Twitter’ still referred to the light chirping sounds of
birds. The social networking service Twitter adopted
a 140-character limit in order to fit a username and
“tweet” in a single text message. Ternovskiy could
not predict the worldwide popularity ChatRoulette
would gain, or the types of unwanted users (exhibi-
tionists) it would attract.

As a community, our lack of foresight about
the consequences of our decisions can have seri-
ous implications on the users we are designing for.
Whether it’s a browser or a social networking ser-
vice, it is clear that users are not always in a position
to make informed decisions. As a result, these users
often put their trust in technology they don’t un-
derstand without an awareness of its consequences.
A machine-centered model of development is not
only ethically questionable, but raises serious cogni-
tive concerns about the future of human experience.

Building on Lanier’s plea for “crucial arguments” to
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take place between users and developers, I offer a
simpler message to online technologists: With great
power should come an even greater responsibility to

design for our users first.
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Shirking responsibility

While architects in the physical world have
long embraced the idea that they can actively shape
change through design, we - their digital counter-
parts — have yet to appreciate our impact. For exam-
ple, LeCorbusier’s manifesto Towards a New Archi-
tecture recognized that architecture has the potential
to fundamentally change how humans interact with
buildings. It advocated and explored the concept of
modern architecture as a vehicle for societal change.
[30] To date, the leaders of Web 2.0 have yet to ad-
dress their potential and realized impacts directly.
Some, like Mark Zuckerberg, project public igno-
rance of their culpability. Facebook’s claims that its
changes to privacy control simply comply to changes
in social norms ignore the fact that the company it-
self has helped shape them. Its gradual trend towards
making user information publicly available, starting
with ‘Beacon,” then the ‘News Feed’, and now the
‘Open Graph’ have changed user expectations and as-
sumptions about their interactions online. For Zuck-
erberg to ignore the effects that Facebook’s biases
towards publicly available data have had on influenc-
ing 400 million users is grossly irresponsible.

Less offensive but perhaps more troubling
are the priorities and mindset of Google founders
Sergey Brin and Larry Page. Google’s mission “to
organize the world’s information and make it univer-
sally accessible and useful” firmly prioritizes infor-
mation above its users. Page has publicly said that
he sees the “ultimate search engine” as something
that is smarter than people, and that “for us [Google],
working on search is a way to work on artificial intel-
ligence.” In a 2004 interview with Newsweek, Brin
made statements indicating that if “you had all the
world’s information directly attached to your brain...
you’d be better off.” [31] As Nicholas Carr discussed
in his fiercely-debated essay Is Google Making Us

Stupid?, Google’s easy assumption that we would all
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be “better off” with artificial intelligence is unset-
tling for several reasons.

In Google’s world, the human brain is seen as
“an outdated computer that needs a faster processor
and a bigger hard drive.” It adopts a machine-cen-
tered view of our cognitive behavior, where “intel-
ligence is the output of a mechanical process, a series
of discrete steps that can be isolated, measured, and
optimized.” [3] The staggering growth in global data
within the last decade threatens to make Google’s
idea about our brains a reality. As developers, our
fixation on information has long-term implications
for our users and society at-large that we can no lon-

ger ignore.

The data deluge

The growing emphasis and influence of infor-
mation has not gone unnoticed by the outside world.
In a recent special report, The Economist released a
series of articles about the superabundance of infor-
mation and how we are managing it. Within a few
weeks of operation a decade ago, the Sloan Digital
Sky Survey’s telescope in New Mexico amassed more
data than the entire preceding history of astronomy.
Wal-Mart handles over I-million customer trans-
actions an hour, feeding a whopping 2.5 petabytes
into its databases — 167 times the books archived in
America’s Library of Congress. The potential benefits
of this exponential increase in information - disease
prevention, business trends, combating crime - are
not without a price. Despite the growing number of
technologies to capture, process and share all this
information, estimates on our global data production
already exceed available storage space. [32]

Knowledge has become so specialized and
information so abundant that it is becoming physi-
cally incapable for people to manage. For example, a
study in 2004 suggested that for doctors to stay cur-
rent with the field of epidemiology, they would have
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to work 21 hours a day. And as education improves
worldwide, this number will likely go even higher.
In China alone, the number of peer-reviewed scien-
tific papers has increased 14-fold since 1990. We are
becoming prisoners of the information we are gener-
ating. As economist Herbert Simon noted in 1971, “a
wealth of information creates a poverty of attention.”
The human mind’s capacity for short-term memory
and relationship management are miniscule com-
pared to the computing power required to handle
these torrents of information. [33] Asitis machines
who are generating the majority of this data, as tech-
nologists our solution has been to allow them to con-
trol it without regard for the inherent risks involved.
Trusting machined systems to store and
process our data breeds complacency in their ma-
chine-centered designers. By viewing the machine as
a perfect, efficient system and humans as the un-
reliable element prone to error, designers of online
technologies become blind to its dangers. The TSA'’s
(Transportation Security Administration) databases
are a perfect example of how a blind faith in “big
data” can be problematic. Michael (“Mikey”) Hicks is
an 8-year old from New Jersey who has the unfortu-
nate distinction of sharing a name with someone on
the Department of Homeland Security’s watch list.
Since his first flight at the age of 2, Mikey has been
subject to security screenings and pat-downs with no
action being taken to remove him from the list. [34]
Contrast his story with that of Umar Farouk Abdul-
mutallab, a Nigerian who attempted to detonate a
bomb as his plane was landing in Detroit. His father
had informed American officials long before his son’s
flight that he posed a security risk, and even though
his name was entered into a database of around
550,000 people he was still able to board his flight.
[33] As Mrs. Hicks frustratingly recounted for The
New York Times, “A terrorist can blow his under-

wear up and they don’t catch him. But my 8-year-old
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can’t walk through security without being frisked.”
[34]

The TSA’s response to Mikey’s situation
demonstrates the stubborn faith most companies
employ in their systems when confronted by user
concerns. Their initial reaction was a post on the of-
ficial TSA blog titled “There Are No Children on the
No Fly or Selectee Lists.” The author provides the
obvious explanation that there are no children on the
TSA’s lists, and that their names may match actual
individuals on the No Fly or Selectee Watch List. As
a representative of the TSA, what he fails to explain
or apologize for are the errors in the system, instead
adopting a defensive stance that shifts blame to the
airlines for not automatically de-selecting children.
[35] Mikey is hardly alone in his frustration with a
clearly broken system; over the past three years over
80,000 frustrated travelers have formally asked to be
removed from the list.

Unquestionably, the TSA’s lists are an impor-
tant part of national security that help keep travelers
safe from harm. However, its problems illustrate the
dangers a machine-centric approach can have. The
stories of Mikey and Umar Farouk Abdulmutallab il-
lustrate the lack of human-centered context and flex-
ibility in the TSA’s databases. It’s bloated size simul-
taneously meant that Mikey could be stopped while
Abdulmutallab slipped through the cracks. Problems
over wrongful watch-list screenings have caused
some users to take matters into their own hands,
either by intentionally misspelling their names or
rerouting their travel plans. When we implicitly ask
users to trust their data to our systems, we must
ensure their concerns are addressed before those of
the machine. Otherwise, we risk alienating them and
potentially exposing them to unforeseen dangers.

As New Jersey Representative William J. Pascrell Jr.
said, “We can’t just throw a bunch of names on these

lists and call it security. If we can’t get an 8-year-old
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off the list, the whole list becomes suspect.” [34]

The rise of the real-time web

In the context of a world of increasing in-
formation with increasingly complex problems, it
is important to realize that mankind did not arrive
here by accident. I believe Marshall McLuhan’s the-
sis that “the medium is the message” is truer today
than when it was published almost 50 years ago.

He postulated that all media are active channels of
information that serve as extensions of the human
experience. Back then, he could already see media
advancing to a stage where As designers of online
technology, we are predominantly responsible for
shaping the ever-changing medium of the Internet.
Our infatuation with the real-time web has truly real-
ized McLuhan’s concern that “the action and reac-
tion occur almost at the same time.” [36]

The emerging model of the web being em-
braced by the development community seeks to
leverage the digital trail users leave behind as they
navigate the Internet. This “data exhaust” has be-
come a mainstay of the Web 2.0 economy. The more
links users click on and the more pages they view
mean more opportunities companies like Google,
Amazon, Ebay and Facebook have to collect informa-
tion about them and deliver targeted advertisements.
By designing for “data exhaust,” we inherently
prioritize information ahead of the users who gener-
ate it. Technologist Dominiek ter Hiede equates the
invention micro-blogging service Twitter with the
discovery of oil: “Activity is the new oil and Twitter
will be the new ExxonMobil. Now it’s time to invent
the appliances that run off of it.”

So how do we design the “appliances” that
Hiede speaks of to turn a user’s activity into a digital
resource? He believes that the more data that ser-
vices can collect about users, the better off they will

be. Real-time systems encourage users to constantly
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produce and consume information to stay relevant.
The efficacy of the attention economy relies on its
expansion — explicitly through real-time updates and
implicitly via analytics. Similar to the issues of scale
faced with other large data sets, Hiede argues that
this information should be structured as machine-
readable metadata, creating a “semantic web.” [37]
Thus, the “success” of the real-time web is reinforces
my belief that in the eyes of developers, users are
increasingly being seen as products and not custom-
ers. It promotes a machine-centric positive feedback
loop: for a user’s data to be effective they need to

keep generating more of it.

The Synaptic Web and Internet of Things

Emerging from the real-time web has been
the idea of a ‘Synaptic’ Web of electronic connec-
tions. Its supporters see it as the evolution of the
Internet from a document delivery platform (1.0),
to one of communication (2.0) and now towards a
“dynamic” web of adaptive connections. Instead of
relying on destination websites connected by links,
the Synaptic Web promotes the development of wid-
gets — lightweight software that connect countless
sites and data sets. [38] An example of its effect can
be seen in emerging standards such as OpenID and
OAuth, which allow users to use a single authentica-
tion protocol across sites and services. [39] As the
Synaptic Web seeks to leverage a user’s data across
the web, it comes as no surprise its biggest impact
has been felt in the evolution of social networks.

In the future envisioned by the Synaptic Web,
a user’s personal information is the glue that holds
the Internet together. Their “social graph” — pub-
lic data - is the prized commodity that services are
fighting for control of. Without the social graph, the
benefits of linking sites and services would be dimin-
ished and the model - along with the data it produc-

es — would vanish. Our current infatuation with the
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machine’s perpetual need for more information has
given developers sufficient incentive to buy into this
system. However, as earlier examples have noted, in
pursuit of “big data” and “data exhaust” technolo-
gists are eschewing user privacy without regard for
its consequences.

Facebook’s Open Graph protocol for spread-
ing its services across the web is the most troubling
sign of this yet. Three years of reversals to user
privacy appear to have been in support of building an
environment conducive to Open Graph. By automati-
cally embedding a user’s social graph into third-party
sites and services, Facebook substantially increases
the area it can mine for “data exhaust” while mak-
ing itself indispensable to the Internet at-large. [40]
While criticism over Open Graph and Facebook’s
changes to privacy control have been growing within
the community, the principles behind them remain
embedded within the community at large. By em-
bracing the Synaptic Web, it is only logical to assume
that services — whether they be “open” (OpenID) or
“closed” (Facebook, Twitter) — will attempt to seize
control over a growing facet of online user experi-
ence. For whoever seizes control of the social graph,
the rise of the Synaptic Web will likely be accompa-
nied by the fall of user privacy. For both the machine
and the model, it is an irrelevant factor to their sur-
vival.

The rising popularity of “smartphones” and
Internet-enabled devices indicate that the reach
of the Synaptic Web is extending outside of digital
spaces. Commonly referred to as the “Internet of
Things,” we are entering an era where the cost of
Sensors, processors and transmitters are so low that
it’s becoming cost effective to put them inside every-
thing. We are living in a world where people can text
message Twitter updates (“tweets”) from their mo-
bile phones, check Facebook from their televisions,

and upload video directly to YouTube from their
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cameras. While the potential gains from the Synaptic
Web and Internet of Things are high - cars that don’t
crash, vacuum cleaners that automatically clean up
messes, groceries that order themselves - the ethics
of these pervasive platforms remain unclear.
Returning to McLuhan’s thesis that “the
medium is the message”, what is the message of the
real-time web? As information across all industries -
science, medicine, business, government - continue
to rise unchecked, what does our increasing reliance
on the machine to mediate them mean? As technolo-
gists, we’re quick to see the potential of these large
data sets but slow to realize their danger to users.
Our pursuit for control of the “social graph” raises
several important questions that are only starting to
be discussed: What will happen to user privacy in a
networked world built on publicity? Where is user
motivation for engaging these platforms coming

from?

User motivation in a data-driven world

At DICE 2010, game designer Jesse Schell
attempted to answer these questions and illustrate
the potential benefits of a data-driven life. His talk,
entitled “Design Outside the Box,” focused on the
popularity of social gaming and the integration of
game-like systems into everyday life. He begins with
an analysis of FarmVille, the popular Facebook-based
casual game that currently has more users than Twit-
ter. Schell believes FarmVille’s success arose from
its marriage of external motivators - virtual points
- with our social circles on Facebook. He sees this
formula as the key to navigating a future where every
soda can and every cereal box “is going to have a
CPU...and a wi-fi connector so that it can be connect-
ed to the Internet.” When the “Internet of Things”
has sufficiently saturated our everyday reality, how
will our soda cans and cereal boxes be put to work?

Schell’s vision of the future is one where the social
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gaming principles of FarmVille have been applied to
reality in order to enrich the quality of our everyday
lives. External motivators are seen as the primary
impetus for user behavior; we’ll brush our teeth
longer in order to earn tooth-brushing points, walk to
work to earn health insurance points, and take public
transit to earn commuting points. Schell admits un-
certainty over specific outcomes but remains certain
about this future: “I do know this stuff is coming.
Man it’s got to come! What’s going to stop it?” [41]

Before an analysis of Schell’s hypothesis
and the implications of the future he envisions, it is
important to note that his message does not apply to
game designers alone. The application of game me-
chanics to the “Internet of Things” is already thriving
in social networks. Industry leaders Foursquare and
Gowalla see themselves primarily as social networks,
but their success has been driven by their game-like
feedback systems. [42] Both are built around users
constantly providing their current locations to the
service via mobile applications — with a combina-
tion of abstract points, badges or objects serving as
their primary rewards. Twitter’s motivation takes the
form of a single question asked of its users - “What’s
happening?” [43] This question coupled with Twit-
ter’s timeline interface place visual and hierarchical
priority on whatever the most current information is.
Technologists have already begun embracing Schell’s
vision of external motivators to encourage user en-
gagement. As such, there is plenty we can learn from
the subsequent discussions and criticisms of the rosy
picture Schell painted of the future.

For designers of online technologies, the
important takeaways from Jesse Schell’s speech at
DICE are the things that he did not discuss. Schell’s
major unspoken premise is twofold; people are pris-
oners to external reward systems, and these systems
are effective motivators. Independent game designer

Chris Hecker’s talk at GDC - likely a reaction to
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Schell’s DICE speech - views the same situation as a
“nightmare self-fulfilling scenario.” Hecker recogniz-
es that gamers reliance on external reward systems
stems from game designers’ growing obsession with
metrics. Games were not spared from the effects of
“big data”, and as Hecker notes, “We’re [game de-
signers] addicted to metrics. If I change a value of my
purple hat, fourteen more people buy it, and we think
we're totally in that zone.” [44]

Secondly, Schell’s assumption that exter-
nal rewards are a strong psychological motivators
ignores their scientifically-proven effect as de-moti-
vators. A famous 1973 experiment demonstrated that
when nursery school children consistently received
external rewards for drawing, they lost interest in
drawing and began drawing less. In addition, the
quality of the pictures in the expected-award group
were lower than the other test groups. [45] Hecker
mentions similar research involving the ineffective-
ness of commissions and bonuses at encouraging
better work: “Because of the idea that, if you do this,
you’ll get that, you end up hating the ‘this’ and focus-
ing on the ‘that.”” [44] Scientific and psychological
evidence does not support Schell’s optimism that
external rewards can be meaningful motivators for
social change.

In light of this evidence, as our societal obses-
sion with big data and metrics grows, how will we
avoid Schell’s future? Our machine-centered think-
ing as developers is producing systems that are built
about extrinsic motivation and abstract rewards.
Facebook’s ‘Like’ button, Foursquare’s points system,
Amazon’s 5-star rating system are all examples of our
growing addiction to metrics. They represent at-
tempts at reducing human experience into semantic,
quantifiable terms a machine can understand. In do-
ing so, as designers we are ignoring the intrinsic mo-
tivation that is paramount to creating the meaningful

and personal change Schell envisioned. The Synaptic
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Web and “Internet of Things” encourage us to stay
connected and constantly update from wherever we
are, but for whose benefit? ~ Schell naively believes
that skilled designers will use these technologies for
good, but where are the indications this will happen?
His own example of a current success story — Farm-
Ville - manipulates user behavior into a commercial
vehicle with no meaningful outcomes. The expansion
of the social graph and “Internet of Things” required
to make his future possible are prone to unethical
manipulations. In a recent talk at his MySQL Confer-
ence & Expo, Tim O’Reilly touched upon their inher-
ent dangers: “You see increasingly the giants of the
internet are trading for their own account, they are
building a platform in which all roads lead back to
themselves.” [46] Facebook’s Open Graph, the early
leader in this field, can only be considered ‘open’

if you are a Facebook user and don’t mind publicly
broadcasting your data.

The industrial revolution of data we are expe-
riencing, the rise of social networks and the move-
ment towards a real-time web all carry important
consequences. Users who unable to cope with this
deluge of data rely on us, as designers of these tech-
nologies, to look out for their best interests. Instead,
our obsession with “big data” and the metrics of the
attention economy prioritize machines before our
users. What are the consequences of this growing
model of development? In establishing the context
for our machine-centric thinking and the result-
ing direction of the Internet, I have focused on user
privacy because its abuse has become increasingly
evident. However, encouraging users to mediate their
online and real-life experiences through machine-
centric systems carries important cognitive conse-
quences. What are these cognitive effects wrought by

a shift towards the real-time web?
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The effects of media multitasking

As Renny Gleeson noted in his 2009 TED
talk, the “Internet of Things” has given rise to a
“culture of availability” and expectations of access
whose effects have been transformative. While he
adopts a funny tone - showing examples of antisocial
tricks people use to engage their mobile devices in
public settings — his message is quite serious. When
we filter reality through these technologies - be it
mobile phones or Schell’s sentient cereal boxes - it
becomes “less interesting than the story we are going
to tell about it later.” As technologists we’re building
multitasking into the fabric of human experience
- people can check the weather on their phones,
update Facebook from their televisions while having
multiple websites open in their browser. Gleeson’s
examples humorously demonstrate that the resulting
“culture of availability” could be negatively affecting
our perceptions of reality: “What’s happening here,
now, isn’t as important to me as what could be
happening anywhere else.” [47] While Gleeson’s
arguments were anecdotal and qualitative, recent
scientific research into the “culture of availability”
and its effects lend credence to his claims.

A recent study commissioned by the
University of California, San Diego suggests that in
2008, the average American consumed 34 gigabytes
of data a day. While this figure included over 20
different mediums of information (newspapers,
television, etc.), the effects of the computer are
given special attention, with the report noting “a full
third of words and more than half of bytes are now
received interactively.” [48] While UCSD’s study did
not research media consumption habits or its effects,
a group of Stanford researchers did in their 2009
study Cognitive control in media multitaskers.

In their study, cognitive scientist Clifford
Nass and psychologists Anthony Wagner and
Eyal Ophir surveyed 262 students on their media
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consumption habits. Afterwords, students at
opposite ends of the multitasking spectrum then
took two computer-based tests, each completed
while concentrating only on the task at hand. What
the researchers discovered was that in every test,
the students who spent less time multitasking —
reading email, surfing the web, watching TV, and
talking on the phone - performed best. [49] While
their study provided some of the first quantitative
evidence of the effects of media multitasking on
cognition, Wagner was more interested in the
question of causality: “There’s a lot of social pressure
to multitask. You're getting tweets, e-mails, IMs
from multiple people at once, and the web offers
unbelievable opportunities for text and video. It may
be thrust upon you.” [50]

In a 2009 interview with Wired Science,
author and journalist Maggie Jackson discussed the
effects of “our high-speed, overloaded, split-focus
and even cybercentric society” on attention. She says
studies have shown that on average, information
workers switch tasks every three minutes during the
work day. Jackson attributes this to the priorities of
the typical workplace, where “the image of success
is the frenetic multitasker who doesn’t have time
and is constantly interrupted.” By striving towards
this model of inattention, Jackson argues, we are
undermining our abilities to problem-solve and be
creative — things that require stillness and reflection.
The technologies we design — everything from
browsers to websites to mobile applications — have
helped create this “institutionalized culture of
interruption.” [51] The real-time web is built on user
distraction, encouraging users to constantly shift
their attention to current information at the expense

of their cognitive abilities.
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The cost of connection

The effects of our cultures of availability
and interruption are clearly seen in those who are
engaging with it the most. Teenagers around the
world are falling victim to the emerging mental
illness known as Internet addiction. In 2008, Chinese
doctors issued their first definition of Internet
addiction based on a study of more than 1,300
problematic computer users. They classified addicts
as those who spend at least six hours online a day
and show at least one specified symptom - yearning
to get back online, mental or physical distress,
irritation and difficulty concentrating or sleeping.
[52] At the time of the survey, about 13 percent - 2.6
million - of China’s Internet users under the age of 18
were estimated to fit this classification. The Chinese
government has been aggressive in dealing with
these problems after Internet and gaming-related
deaths forced them to action, opening up treatment
centers and summer camps geared towards young
adults aged 14-22. [53]

Online gaming has been the primary culprit
of Internet addiction in South Korea, and the
government recently instituted automatic nighttime
shutdowns after a series of fatal incidents. [54]

In 2005 a 28-year old man died after a 50-hour
marathon gaming session at an Internet cafe. Local
police said that the man had not slept or eaten
properly during the session, and presumed the

cause of death was “heart failure stemming from
exhaustion.” [55] This past March, a South Korean
couple who were addicted to the Internet tragically
let their three-month-old baby starve to death

while raising a virtual daughter online. They only
fed their actual child once a day between 12-hour
sessions at a local Internet cafe, where they cared for
a virtual character in a popular Korean role-playing
game. [56] While the West has been slower to

respond to this growing problem, the opening of
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clinics in London and the United States within the
last year demonstrate that Internet addiction has
become a global and serious concern. [57] Earlier
this year, the International Center for Media & the
Public Agenda (ICMPA) asked 200 students at the
University of Maryland, College Park to abstain from
using all media for 24 hours. After their 24 hours of
abstinence, the students were then asked to blog on
private class websites about their experiences: to
report their successes and admit to any failures. The
researchers reported that many students described
their reactions in “literally the same terms associated
with drug and alcohol addictions: In withdrawal,
Frantically craving, Very anxious, Extremely antsy,
Miserable, Jittery, Crazy.” [58] Their troubles
with disconnecting are also seen in those who feel
compelled to stay connected online for job security.

According to a recent survey by web
conferencing firm InterCall, almost one third (30
percent) of American workers who use technology
to do their jobs feel the need to stay connected to
work all the time, even during weekends, breaks and
holidays. [59] This survey falls in line with a 2008
article by The New York Times which explored
the demanding lifestyles of online bloggers. The
real-time web, and it’s round-the-clock attention
economy demand a constant stream of news, where
the margin between success and failure can be
seconds. As most professional bloggers get paid by
the story or viewing benchmarks, speed is always of
the essence. Even those who are self-employed and
have become successful from it, like TechCrunch
founder Michael Arrington, feel the physical and
emotional stress the job demands: “There’s no time
ever - including when you’re sleeping - when you’re
not worried about missing a story,” [60]

As the designers and developers shaping the
Internet, these stories about Internet addiction and

its consequences should give us serious pause. When
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we focus on computer-driven metrics like page-views
and metadata, we lose sight of their implications

in the real world on real users. Technology rarely
makes it harder to produce more of itself, and the
machine’s endless thirst for data may be encouraging
users to stay connected no matter the physical

or psychological costs. In addition, our emphasis

on real-time streams of information has serious
implications on our long-range cognitive abilities.
While daydreaming, introspection and reflection

are not priorities of the machine - and therefore

its developers - they form an important part of the

human experience that we are beginning to lose.

The importance of disconnection
In a machine-driven culture obsessed
with speed and efficiency, daydreaming is derided
as a lazy habit or a lack of discipline; the kind of
thinking we rely on when we don’t really want to
think. However, recent research suggests there is
a connection between resting state activity — the
performance of the brain when it’s lying still in a
brain scanner, doing nothing but daydreaming — and
general intelligence. Researchers at the Chinese
Academy of Sciences recently examined how resting
brain networks differ between people who have
superior versus average I1Q scores. What they found
was that the strength of long-distance connections
in the resting brain can be related to performance on
IQ tests. The takeaway, as Wired editor and author
Jonah Lehrer indicates, is that “cultivating an active
idle mind, or teaching yourself how to daydream
effectively, might actually encourage the sort of long-
range neural connections that make us smart.” [61]
As designers, the idea of daydreaming
and disconnection may seem counterproductive
to the technologies we create. By mediating our
conceptions of reality through machine-centric

concerns of speed, efficiency and logic, we flatten
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user experience into what the machine can
understand. In doing so, we adopt extrinsic reward
systems that are bound to miss the intrinsic value
inherent in something like daydreaming. There are
also signs that the real-time web and data deluge
have fundamentally changed how we read and
process information, with equally important effects

that our machine-centric priorities are ignoring.

Learning to think in a digital world

A popular assumption amongst technologists
about “digital natives” is that their early access to
online technologies creates an innate web literacy.
However, a 2008 study commissioned by the
British Library and JISC overturned this common
assumption that the ‘Google Generation’ - youngsters
born or brought up in the Internet age - is the
most web-literate. The primary aim of the study
was to determine how this generation are likely to
access and interact with digital resources in five
to ten years’ time. In their study of young people’s
information behavior, some surprising themes
emerged. Of primary importance was their finding
that widening access to technology has not improved
the information literacy of young people. Their
apparent facility with computers hides worrying
problems about their impatience in searching for
information and zero tolerance for delay in its
retrieval. Their research showed that the speed of
web searching by young people meant that little
time was spent in evaluating information, either for
relevance, accuracy or authority. Faced with long
lists of results, they found it difficult to assess the
relevance of materials presented and simply printed
off pages “with no more than a perfunctory glance at
them.” [62]

The speed of web searches and lack of
analysis of their results found in the British Library’s

study would trouble Socrates. In Plato’s Phaedrus,
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Socrates argues against the acquisition of literacy
out of cognitive concerns for future generations.
He worries that the seeming permanence of the
printed word would delude them into thinking
they had accessed the heart of knowledge, rather
than merely decoding it. While Socrates could not
foresee the impact the written word would have in
spreading information and debate, the Internet may
be turning his fears into a reality centuries as later.
Neuroscientist and author Maryanne Wolf shares
these concerns, as she believes that literacy has
become so intertwined in our lives that we forget
the act of reading is evolutionary. She cautions that
the acceleration of thought processes caused by the
Internet may have serious implications on the young:
“How many children today are becoming Socrates’
nightmare, decoders of information who have neither
the time nor the motivation to think beneath or
beyond their googled [sp] universes? [63]

What is troubling about this study is that it
suggests that the “Google generation” is growing
up with a diminished capacity for long-term
information processing. In Proust and the Squid: The
Story and Science of the Reading Brain, Wolf argues
that children need to have the time and intrinsic
motivation to think for themselves - to develop
an “expert reading brain” capable of analysis and
reflection. As developers we focus so much on speed
and efficiency that we assume the acceleration of
thought processes is beneficial to our cognition, but
Wolf disagrees: “In music, in poetry, and in life, the
rest, the pause, the slow movements are essential
to comprehending the whole.” [64] How can we
incorporate these slow movements into the future of

the web? Why is it important that we do so?

What we can learn from Wall-E
The cognitive havoc wrought by the Internet

we have designed should be a clear warning of the
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future we are building. While the intentions of
previous and current technologists may start in the
right place - designing rational systems that leverage
information - our obsession with the machine has
spiraled out of control. While machines may be

able to stay constantly connected and updated to

the Internet, people do so to the detriment of their
physical and mental health. Processors and servers
may be able to handle the information overload of
the real-time web, but people cannot and this is not
a bad thing. Overemphasizing the immediate leaves
no room for the deep thinking and reflection that are
critical to creativity. Since machines can’t interpret
the value of intrinsic motivation, we design systems
based on extrinsic motivators to coerce users into
generating data. In doing so, we are inherently
beginning to flatten human experience so it can

be mediated from a machine’s perspective. If this
model of design continues unchecked, what will the
consequences be?

Designers of online technologies may be
able to understand and mitigate the effects of the
Internet, but what about our users - a.k.a. the rest
of the growing Internet-enabled global population?
They fundamentally do not understand the medium
they are engaging with, a problem that continues to
grow as information becomes superabundant and
requires machine mediation. As a result, they only
become aware of the consequences when they are
directly affected - by rogue privacy controls, physical
burnout or worse, Internet addiction. They have no
choice but to largely trust in us - the architects of the
digital world - and the structures we have built for
them.

In many ways, that trust has bred laziness
and false expectations amongst users. Users from the
youngest generations onwards are demonstrating
a heavy reliance on search engines, viewing rather

than reading results because they lack the critical
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and analytical skills to assess the information they’ve
encountered; Did you find what you were looking
for, or simply convince yourself that you did? Why

do consumers need to research products any more,
when they can rely on user-generated reviews for
guidance. As Don Martelli asks, “Do we [users]
expect every tid bit of information to magically flow
to us in our online life stream?” [65] When users have
finally lost all intrinsic motivation and rely solely on
external motivators, what will the human experience
be like? How will we challenge our views when we’re
all connected and consuming the same content?
Where will progress and creativity come from if we
lose our capacity for deeper thinking and reflection?

The answer to the questions may be found in
a Disney movie about a robot in a dystopian future.
The protagonist of Wall-E is a robot who emotes
like a human, instantly capturing the audience’s
attention and empathy. By contrast, humans in the
world of Wall-E mismanaged the Earth’s resources
so profoundly that they now live in outer space,
their every whim catered to by machines. They
have become purely passive consumers, content
to live out their days watching TV and eating junk
food, blissfully unaware that their lives could have
any more meaning. The audience feels no such
compassion towards the humans, and why should
they? In this future of machine dependency, people
are little more than automatons themselves, barely
recognizable as leading what we’d consider a
meaningful existence. Ironically, it is Wall-E - the
robot - who teaches the humans how to rediscover
their humanity by the end of the film.

There is no emotive robot on the horizon
that will save us from the narrowing of human
experience the Internet is currently causing. As
people empowered to engender change, we should
have an intrinsic motivation to make technologies

that are more human, not less. Otherwise, we run the
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risk that people will slowly become flattened into
caricatures defined by our social networking profiles
and activity trails. To avoid that future, we need to
consider what “human-centered” technologies will

value and how they will be built.



Part 4.

The Value of Irrational Thinking



Part 4. The Value of Irrational Thinking

Going the wrong way

Last month in Germany, a 45-year-old
Bavarian man followed the directions of his GPS
device onto the wrong end of a highway off-ramp,
lightly injuring an 11-year-old boy. Newspaper Die
Welt called it a case of “blind trust” in his gadget and
the easy assumption is that the man must have been
“a complete dolt.” [66] However, there are countless
stories every year of drivers who are led astray by
their GPS devices - driving the wrong way down a
one-way street, arriving at a misspelled destinations
or taking illogical turns off highway ramps. How is
their behavior any different from users who don’t
understand what a browser is, yet use the Internet
anyway? GPS devices are a great technology for
demonstrating our dependence on machines and
how they reprograms us. People often wind up
relying on them in spite of common sense or their
better judgment - we trust the machine more than
we trust ourselves.

In November of last year, without a GPS
device, 81-year-old Australian Eric Steward left the
home of friends to buy a newspaper. After taking
a wrong turn on a highway, he stopped to ask
Victoria state police for help - after he had driven
for over eight hours and 370 miles from his starting
point. Armed with just that information, one might
assume given his age that Mr. Steward was simply
forgetful and could have avoided his dilemma by
using technology. As technologists, it would be an
easy assumption to make - the error-prone human
screwed up where logical, reliable technology could
have saved them. Mr. Steward’s comments, however,
reveal that he never needed nor wanted to be “saved”
by technology. When it was suggested he buy a
satellite navigation system to avoid such situations,
he rejected the advice: “Why would you want one of
those? You can’t get lost. There is no fun in that.” [67]

In an online world based increasingly on
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logical and efficient systems, there is increasingly
little room for users like Mr. Steward. There

is a critical difference between the technology
malfunctioning - as in the case of the Bavarian man
- and Mr. Steward’s decision to forgo it entirely.
What is missing in a world where we can always find
our way thanks to GPS? Online technologies breed
complacency because of their speed and complexity,
and in doing so ask users trust the machine over
their own instincts. Our assumption as designers is
that what is easier and faster for our users is always
better, but in doing so we ignore the fun of the
challenge. Mr. Steward simply liked to drive, and free
from concerns about his route or destination, he was
able to experience a range of emotions and stimulus
that will forever be outside the scope of programmed
directions. Why has the Internet made us so quick to

dismiss the value of irrational behavior?

The power of irrational behavior

Web designers and developers create
experiences based on the assumption that users will
make logical decisions, even when confronted with
things they don’t understand. The earlier example
of the ReadWriteWeb - Facebook login fiasco, and
countless others on Gumbabyshould prove that
this is often not the case. So why do users willingly
engage with technologies they don’t understand
and whose outcomes may carry significant
consequences? If we are to believe philosopher
William James, then this 