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To be able to fully participate in our physical and digital 
communities requires a range of actions and understanding.  
The value of the technical skills of coding and programming and 
the creativity of making and designing digital products are well 
understood, but at the heart of our ambition to support young 
people’s digital making is understanding how digital technologies 
are made. This understanding can come about through the 
process of digital making, or of tinkering with existing digital 
products, but it is this understanding that is so important. 

Understanding how digital tools are made helps us to recognise 
how they afford, constrain and mediate our actions – from the 
many new opportunities for connection that they afford, to the 
obvious character constraints of Twitter to the less obvious 
constraints of how a search engine presents only the ‘relevant’ 
links to you. As more and more government services become 
digital and more of our actions are mediated through digital 
technologies, this understanding and awareness becomes even 
more important if we are to fully and effectively participate in  
the communities around us.

Nominet Trust continues to support social-tech entrepreneurs in 
the design and use of digital technologies to address persistent 
social challenges, and works with partners such as Nesta to 
support young people as digital makers. This report is a timely 
exploration of the importance of such issues and I look forward to 
working with you to ensure the values of social entrepreneurs are 
embedded in the digital making process.

Dan Sutch
Head of Development Research
Nominet Trust – March 2014

Foreword

Foreword

http://www.nominettrust.org.uk


 www.nominettrust.org.uk www.nominettrust.org.uk

3

Dr Aleks Krotoski is an academic and journalist who writes about 
and studies technology and interactivity.

Her book, Untangling the Web: What the internet is doing 
to you looks at the psychology research behind the claims 
about the positive and negative forces of the digital age.

Aleks' PhD thesis in Social Psychology (University of Surrey, 
2009) examined how information spreads around the social 
networks of the World Wide Web. She is currently a Visiting 
Fellow in the Media and Communications Department at the 
London School of Economics and Political Science and Research 
Associate at the Oxford Internet Institute. 

Aleks presents BBC Radio 4's award-winning science series The 
Digital Human. She has been hosting The Guardian's Tech 
Weekly podcast since its inception, in 2007.

She presented the Emmy and Bafta winning BBC 2 series 
Virtual Revolution in 2010, about the social history of the 
World Wide Web.

She writes for The Guardian and Observer newspapers. Her 
writing also appears in Nature, BBC Technology, New 
Statesman, MIT Technology Review and The Telegraph. 

The author wishes to thank Ben Hammersley for his help in the 
final draft of this report.

Email: aleks@alekskrotoski.com

Twitter: @aleksk 

Website: alekskrotoski.com

About the author

About the author

Written by  
Dr Aleks Krotoski  
for Nominet Trust

Designed by Ben Carruthers

Illustrated by Andy Potts

http://www.nominettrust.org.uk
http://www.nominettrust.org.uk
https://twitter.com/aleksk
http://alekskrotoski.com
http://www.bencarruthers.co.uk
http://www.andy-potts.com/


 www.nominettrust.org.uk

4Contents

Contents

http://www.nominettrust.org.uk


 www.nominettrust.org.uk

5The web and us

What is ‘the web’?

The World Wide Web is the greatest communication innovation 
of the modern age. At once a printing press, a telegraph, a 
telephone, a television and a radio, it integrates the innovations 
of existing technologies and takes them to hyper-speed. 

At its essence, the web is a technology that connects us to  
one another and to the things we've put online. It is a social 
machine, created for function but adapted by people to service 
their needs.

In its lifetime, the web has so far had two phases: the first 
(1994-2003) reflected how it began as an information  
resource, used primarily by academics and people who were 
literate in computer languages. They built the software 
infrastructure of the network we are familiar with today: the 
services and software that allow us to navigate and exchange, 
like search engines, e-commerce platforms. They made the web 
functional because they helped us figure out where to go and 
how to get there. 

The second phase (2004-2013) was more about connection 
than code: people who have no computer skills were given the 
tools they needed to easily publish creations widely to their 
audiences. Websites like Facebook, Tumblr, YouTube, Flickr and 

Pinterest make it possible for non-specialists to go online.  
These technologies, also known as ‘social media’, make it easy  
to connect and exchange ideas with people around the world. 

Now we're on the brink of phase three, as we, the digital public, 
begin to question what it is that we're doing online. We have 
become so intimate with the technology that we ask it to 
entertain, educate and enlighten us. We use and are directed  
by services that were created by a small cabal of people who live 
in one small part of the planet, without questioning what that 
means for us as individuals and as society. Our window to 
information and each other depends on what this homogenous 
and insular group views as important enough to be part of their 
software code. The third phase of the web is when we reclaim 
ourselves from the machine by educating ourselves about what 
the technology wants from us, and how we are unthinkingly 
servicing its needs, rather than using it as a tool to serve ours.

We are technofundamentalists

Our culture has developed a habit of turning to our 
technological devices for navigation and socialising, for solving 
problems and maintaining our relationships. This affects us from 
the highest level of our society to the most personal: our 
politicians want to apply technological solutions to global 
conflict and economic hardship, while we ask our devices the 
most intimate questions, and expect them to answer.

Yet we as a society regularly question the content we receive 
from other sources of information: our representatives raise 
questions about accountability in Parliamentary hearings, our 

The web and us

Our culture has developed a habit of turning 
to our technological devices for navigation 
and socialising, for solving problems and 
maintaining our relationships
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newspapers tackle false claims, our investigative journalists 
expose wrongdoing and corruption. And we as individuals are 
taught in school to question our sources. 

So why should the online world be any different? Are the 
processes of persuasion so radically changed by a computer 
screen that we throw away our critical capacity and become,  
as Siva Vaidhyanathan described in The Googlization of 
Everything, ‘technofundamentalists’? Does the software 
warrant our blind acceptance of what we're delivered –  
invisible risks and all – rather than thinking of how it could  
be different?

Technology: built in the image of its creators

In 1986, computer historian Melvin Kranzberg at Georgia 
Institute of Technology published six laws of technology.  
These laws remain the cornerstones of the history of 
technology, a discipline that he pioneered.

His first law reads: 
Technology is neither good, nor bad, nor is it neutral. 

Technology can't be understood without seeing how it is  
linked to society. It is as much a cultural artefact as music,  
film, art, architecture, food and comedy because it is produced 
by human beings in a particular time, who have particular 
interests, particular backgrounds and particular tools at their 
disposal. It is possible to identify a Spielberg movie, a Gehry 
building, a Warhol print, Mexican cuisine, a Beatles song,  
and for those who have the language, to see the signature 

of the designer of a technology. This phenomenal information 
resource and great connector is also ‘art’.

Other art forms and sources of information have their own 
agendas: we subscribe to newspapers and television networks 
that reflect our views and give us what we need to know 
(whether we ask for it or not). Yet we all use search engines to 
find out what we're looking for.

In cinema and theatre, there's a term to describe what it is that 
the director keeps inside the frame of the camera or within the 
proscenium arch: mise en scene (literally, ‘to put in the scene’). 
It is shorthand for the control that a creator has over how a 
story is told. Adding or removing elements creates compelling 
storytelling. But it also begs the question, what's outside the 
frame?

Computer software designers do this as well, but we do not yet 
recognise this as such. We are not yet as well-versed in the lingo 
they use to tell their stories about what it is they wish to get 
across in their services. We can only take what they prescribe as 
relevant and valuable based on their interpretation of the human 
condition. 

A technological system has biases built into it that we will most 
likely see in retrospect. A service that works now may not in 
future, for reasons that may only become obvious after time has 
passed. This is not a technological comment, but a cultural one: 
in fifty years, when we have the ability to observe Google or 
Facebook dispassionately and without our current biases and the 
filters that we view the world through, will they feel as dated 
and incongruent as Brut cologne or bellbottom trousers?

http://www.nominettrust.org.uk
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The psychology of information

We make sense of the world through the information we  
read, hear, see or watch, and according to psychologists  
Morton Deutsch and Harald Gerard, we are influenced by this 
information either because of what it says, or by what our 
friends and loved ones think we should do with the information. 
In the first, which the theorists defined as ‘informational 
influence,’ we accept evidence about reality based on the 
information's content. In the second, defined as ‘normative 
influence,’ we accept a reality that makes us look good to the 
people we care about. For the purposes of this report, the  
most crucial part of how we navigate the world through 
technology is our relationship with the sources of information, 
and how the designers of software create systems that  
convince us to pay attention to and believe what they say.  
They manipulate what we view as relevant to what we want  
and value for our needs.

How do we navigate the web?

The web is a network of information and relationships and there 
are two technologies that help us navigate these: search engines 

and social networks. Search engines help us to identify what,  
of the millions of websites on the World Wide Web, should be 
most relevant and most valuable to us. Social networks help  
us decide who, of the millions of people online, we should 
connect with, how we should connect with them, and, 
ultimately, what information from the online archive we must 
pay attention to.

As we continue to look at the web for information, these 
platforms are arguably the most important services of our 
modern world. 

Search engines
Search engines are the Dewey Decimal System of the web. The 
most successful ones use algorithms and shortcuts to get the 
best match for a search term. Think of this like a Boolean search 
in a library: a search engine looks for information that most 
closely matches your terms, and applies logic to searches that 
allow the searcher to narrow the results according to user-
generated parameters. Without search engines, the web would 
not be a useful tool for research, as it would be impossible to 
find any information of use out of all of the information online.

We believe that a search engine is a credible and trustworthy 
source for delivering what we're looking for, and that it will 
deliver the most relevant and valuable results. We are therefore 
more likely to be influenced by information a search engine 
directs us to. And indeed, because the software ranks the 
results, an external source that we don't fully understand 
decides what we should look at: the first link of a search result 
receives between 33% and 42.25% of traffic, and the first  
page of results receives between 89.7% and 92% of traffic1.  

We believe that a search engine is a credible 
and trustworthy source for delivering what 
we're looking for, and that it will deliver the 
most relevant and valuable results. We are 
therefore more likely to be influenced by 
information a search engine directs us to
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In addition to the ‘magic formulae’ behind the so-called ‘organic’ 
ranking systems that the search engines have crafted, this has 
created a fiercely competitive industry called Search Engine 
Optimisation that helps companies and individuals get their 
websites ranked higher on results lists using complex 
manipulations.

Social networks
Social networks are a source of normative influence. They  
create the space for us to express ourselves, and to connect  
with people like us. They mediate our social world, including 
what we believe is relevant and valuable information. 
Admittedly, this is a more indirect way to navigate the web,  
but their usefulness is recognised (if not understood) by any 
business that counts the number of ‘Likes’ their brand has on 
Facebook, or trending hashtag numbers on Twitter as outcome 
variables for success. 

As Deutsch and Gerard proposed, we are more likely to believe 
recommendations from friends, and pay attention to what 
friends do. This is the case both on and offline. But what social 
networks manipulate is how close we perceive our relationships 
to be and that the world around us thinks like us. Their version 
of social knowledge is only part of the puzzle.

So, what's the problem?
To generate something ‘relevant’ or ‘valuable’ requires an 
in-depth understanding of human beings and their motivations. 
It also demands a system that is flexible enough to adapt to the 
needs of the many variations and interpretations of ‘relevant’ 
and ‘valuable’ as there are people and situations in which the 
information is required.

And to boil down self-expression and social relationships into 
software requires an in-depth understanding of why and how 
we do social things.

We are ‘messy’
The experience of ‘being’ human is not replicable in the digital 
environment. Social and psychological concepts that are difficult 
to measure, like ‘relevance’ and ‘value’, are too multifaceted to be 
programmed in a way that can scale for the current capacity of 
computer processors. It is possible to successfully mimic these 
things, but the attribution of these phenomena by a human is 
inherently too complex for current digital technologies to discern. 
Further, our drive to express ourselves and to make connections 
is in conflict with the drive to create a functioning system.

There are many psychological tests that have tried to predict 
how humans will feel and what they will do. They are based on 
many different theories of personality, development, cognition, 
identity and others. But although tests have been produced 
with greater or lesser accuracy, none has been able to deliver 
exact results all the time.

The way you think about the world and the value you give to 
ideas depends not only on the ideas themselves or the medium 
in which they were communicated to you, but the social and 
psychological contexts in which you received them. The idea 
you received on a sunny Monday in front of a screen may affect 
you in a different way than if you first discovered the same idea 
on a rainy Thursday via a newspaper given to you by someone 
you dislike. That social and psychological context is, of course, 
unknowable by the designer of any machine, and so no machine 
design would ever be able to fully account for it. Yet we often 
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ignore this when we let it tell us what to think, what to share 
and who to know.

We are foolish to assume that services like search engines and 
social networks have cracked it. Yet they are phenomenally 
successful. What is in their magic that contributes to their 
successes as information and relationship brokers? Or, like 
Dorothy in the Land of Oz, are we being manipulated by a man 
behind the curtain?

Design agendas
Melvin Kranzberg believed that the people who were ushering in 
social change weren't the politicians or lobbyists, revolutionaries 
or ideologues: engineers were responsible for changing the 
world. In 1968, he described them as, ‘greater social 
revolutionaries than many wild-eyed political radicals,’ because 
‘without necessarily meaning to, they invent new products, 
processes, systems and devices that produce profound socio-
cultural transformations.’2

Designers are aware of their responsibility. One type – those 
operating on the ‘front’ end (the bits we can see) – choose a 
colour palate, a font, a layout, media and other features based 
on aesthetic choices, what feels right, their training (design 
classes usually include a healthy dose of psychology), and more 
systematically, what tests well. They knowingly manipulate our 
experience of information and our relationships and make it 
more or less pleasant, accessible and compelling.

Another type of software designer, the ‘back end’ programmer, 
is the person who creates the things we can't see: the algorithms 
and other digital devices that make the service operate 
seamlessly. They work to the desires of their clients to produce 
services that attempt to meet the needs as closely as possible, 
to the best of their abilities.

This is a highly technical skill, and there are some who are more 
adept than others. As an analogy, consider a composer who 

creates a symphony. She interprets sounds and scores them to 
create emotionally charged music for the listener. But the way 
it's performed still depends on the interpretative and mechanical 
skills of the artist at the piano. Front end designers require the 
mechanical skills of back end designers to bring their 
interpretations to life.

How either designer views the world of information or the world 
of relationships will have an effect on what she or he perceives  
a customer will find valuable. The designer may or may not have 
an understanding of human psychology; more often than not, 
the technology is designed to be computationally parsimonious 
(to make a complicated thing as simple and elegant as possible) 
and to do what it should do based on what the designer wants 
the service to do. 

Social factors that influence designers
We all have biases that we are unaware of, but that suffuse our 

Melvin Kranzberg believed that the people who were ushering in social change weren't  
the politicians or lobbyists, revolutionaries or ideologues: engineers were responsible  
for changing the world
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interpretation of the everyday. They are the cultural, linguistic, 
time specific features of our lives, that surround us like a cloak 
of familiarity. By interacting with them individually and as a 
group, we shape them. They also shape us and create the filters 
through which we see and interpret the world.

It is useful to recognise that non-neutral digital technologies  
are being generated from within a miasma of cultural, temporal, 
material, psychological, and environmental ingredients, which 
ultimately flavour the final product. Technological and social 
factors interact to create software for knowledge and 
connection, because the technology and our social world are 
intricately interwoven. For example, the computer desktop was 
designed from a Western point of view. Its layout and folders are 
designed to organise and help us work more effectively, but this 
paradigm has no relevance to the day-to-day experience of a 
banana farmer in Africa. How can the designers of a technology 
not be influenced by their socio-cultural backgrounds?

Technological factors that influence designers
The non-neutrality of a technological system may also be based 
on the parameters within which the system operates. A printing 
press can't record or play audio without significant modification 
because of the physical properties of the machinery. The nuts 
and bolts of this system help to define what can and can't be 
done with the device.

Similarly, web technology – the hardware and software that 
make it up – have parameters that predispose the system to 
behave in a certain way. Famously, it's impossible to disrupt its 
signal because it was designed to be de-centralised: there is no 
single point that all information travels through. The internet  
is a network of networks; if information cannot pass via the 
shortest route, it will get there eventually via other means.  
The assumption here is that communication should not be 
interrupted, which is why dictators are unable to close the 
system down.

More granularly, the language that developers have used to 
build the services that help us navigate the web have ways  
of thinking. These can be traced back like family genealogies,  
in which each generation of new applications uses a slightly 
more advanced version of the logic of its forefathers. All 
services must operate within the nuts and bolts logic of the  
web which itself was programmed by someone who had 
particular inclinations.

Controversially, the preponderance of programmers have been 
male, despite many initiatives to counter this trend. During this 
research, I was asked by a participant, "Is the web male?" It may 
be: although there is an observed decline in gender differences 
in learning and skills aptitudes, there was until recently 
consistent evidence over more than 30 years that there is a 
pronounced difference between boys and girls in high-end 
mathematical ability, from which some of the logic of computer 
science is derived. Although more recent evidence suggests that 
this may be due to social factors (e.g., stereotyping; Else-Quest, 
Hyde and Lynn, 2010), it remains that there is a gap in the 
number of women contributing to computer programming jobs. 

All services must operate within the nuts  
and bolts logic of the web which itself was 
programmed by someone who had particular 
inclinations
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If the logic of the language that our search engines and social 
networks have been built on comes from one very specific 
viewpoint, we must consider the limitations of the viewpoint 
from which it has come.

Brain power
Another technological consideration is how much computing 
power is available to process the information necessary to 
generate the outcomes required. Technological power adheres 
to Moore's Law3, the idea that computing power, for the same 
price, doubles every eighteen months, and so capacity continues 
to grow, yet it is impossible to predict in which direction, as this 
is driven by a complex network of people and things that make 
up a piece of software.

Technology with an agenda
Up to now, we've assumed that the person designing the  
system is unaware of how his or her psychological and social 
framework translates into the search engine or social network  
he or she is creating. But there are also people who have the 
skills to integrate personal agendas into their software.

For example, some designers may have political or ideological 
biases. They may promote openness and free speech, like 
Wikileaks, 4chan or The Onion Router (Tor), or, like the 
architects of the ‘Great Firewall of China’, they may prefer  
to restrict their audience's access and participation. And  
as the technology that we use to navigate the web requires 
designers to consider what will be relevant and valuable  
to the person requesting the information, their personal 
philosophies about what ‘being human’ means also  
comes into play.

Digital identity/Online identity
How do you define being human? When we think about who  
we are, many different things come into play: our psychological 
sense of self, our name on our bank cards, the username in an 
email address. Each of these in some way defines ‘us’. And this  
is the conundrum facing designers of web technologies: how can 
they translate all of this into software?

In fact, this is a classic case of ‘namespace collision’: two things 
look the same and sound the same, but in fact they mean 
different things according to the discipline you're in. Specifically, 
the part of being human we feel psychologically is one kind of 
identity. The part of being human that computer programmers 
can code is another.

The pieces of us that can be imported into software are our 
‘digital’ identities: data that acts as a unique reference to a 
specific object, where that object can be a person, a thing,  
a concept, a group, or any other definable entity. Digital 
identity's main role is authentication – ascertaining whether an 
entity is who or what it is believed to be, and therefore worthy 
of trust. This is true of online identity as well, however with 
digital identity, authentication is binary: it is either entirely true 
or entirely false. And it always stays the same.

Now, while digital identity answers the question, ‘are we sure 
that x is y?’ Online identity, continues the statement, ‘I, y, 
consist of a, b, and c.’ It's the set of unique characteristics  
that defines who an individual is, the expression of self as 
mediated by the computer-assisted environment. It is constantly 
changing to suit the needs, strategies and tactics of the 
situation we're in. It changes throughout our lifetimes and in 
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different contexts. Who we are at home is different from who 
we are at work. But these nuances are really difficult to capture 
in 1s and 0s.

Designers of software necessarily work within very rigid 
parameters; shades of grey – and frequently fluctuating self-
concepts – don't translate very well. Regardless of who you feel 
you are, the digital identity defines who we are in cyberspace, 
and is what makes up the ‘human’ online. What goes into this 
human recipe is at the discretion of the designers and their 
biases about what it is that makes us us.

The biases we cannot see
Newspapers and other media outlets are recognisably liberal or 
conservative, but the promulgation of political opinions was not 
the point of most publications in the first place; newspapers 
were originally established to sell advertising. Certainly, they 
expressed the political affiliations of their proprietors, editors 
and journalists, whether they intended to or not. But over the 
two hundred plus years that they have been the mouthpieces of 
news, we have become media literate, developing a language to 
talk about and decode biases within mainstream media. It is only 
now that there are discussions taking place about regulation for 
information freedom of the press at the national and 
international levels.

We cannot see the biases in web technologies because search 
engines and social networks don't express their agendas through 
the ways we are familiar with offline: selective access, selective 
interviewees, the size of headlines, linguistics or typography. 
Software's agenda expresses itself through other, as yet 
unknown things.

The agendas are hidden within the computer software. They 
operate behind the screens. They are inside the algorithms that 
make the computer systems operate and, as proprietary content, 
they are kept invisible. 

Rebecca McKinnon (2012) believes that we understand how 
power works offline, but we don't yet understand how it works 
online. Despite this, we are letting the technology guide us – 
through search or social manipulation – towards what is relevant 
and valuable in the world of information.

Most people don't think about this. 

This report calls for us to develop a way of looking at 
technology that is as critical and as self-aware as how we look at 
other sources of information. Why should a machine be different 
than a news source? Because its editors are invisible, 
communicating in a foreign language? Our complicity in this 
interaction makes us vulnerable to agendas we're not aware 
we're being exposed to. Yet we can arm ourselves by examining 
how we interact with machines, what our assumptions about 
their information power is, and the control they have to mediate 
our relationships. We have yet to define a literacy for digital 
media. This report is step one.

We cannot see the biases in web technologies 
because search engines and social networks 
don't express their agendas through the ways 
we are familiar with offline
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Case study - search/Google

Search engines allow us to make sense of the web. They direct 
us to websites that should be relevant to our immediate needs, 
and the value of the information on those sites forms the basis 
of their reputation as a source of information.

As the market leader, serving more than 90% of UK search 
results, Google operates as our window to the world of 
knowledge, a primary resource. It has been described as an 
oracle (BBC, 2010): people can and do ask it deeply personal 
questions, expecting their requests will be answered. Enflamed 
by the Online Disinhibition Effect (Suler, 2004), people will 
confess things they wouldn't share with friends or family,  
and expect the system will keep their secrets hidden. It's no  
wonder governments around the world would like to peek  
into their servers.

It is a database of intentions (BBC, 2010): it collects requests  
for information about what a searcher is looking for, and then 
matches users' data about their immediate needs to advertisers. 
As a service, it delivers apparently objective solutions based  
on invisible shortcuts that are saturated with the biases of  
their creators.

Google Inc.

Google was developed at a time when the World Wide Web was 
in its infancy; there were just over two million pages online in 
1998. In 2013, there were more than 670 million4. At that time, 
there were only 1.1 million British web users – compared with 25 
million US adults who logged on5.

Most of the web content producers and consumers in the 
mid-1990s were white non-Hispanic Americans under the age  
of 50. More than three-quarters were college graduates and 
earned more than $75,000 (Zickuhr and Smith, 2012). A list of 
the most visited websites in the world already included some 
names we're familiar with – MSN.com, eBay.com, Amazon.com 
– and others that have disappeared into the mists of time.

It was into this milieu that Larry Page and Sergey Brin  
launched Google, a new kind of search engine. Page and Brin, 
two PhD students at Stanford University in California, based 
their company not far from their university, in the heart of 
Silicon Valley. 

The founders
Larry Page was born in 1973. His father is a professor of 
computer science and is considered a pioneer in the field,  
and his mother is a database consultant and university-level 
computer programming lecturer. Page, clearly, had a 
predisposition to be mathematically-minded.

When Larry arrived at Stanford, he wasn't looking to create a 
search engine; his PhD research looked at why certain webpages 
linked to others. He saw the network as a mathematical graph 

He [Larry Page] saw the network as a 
mathematical graph (rather than a system 
that connected people to people) and 
reasoned that the websites with more links to 
them should be considered more valuable
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(rather than a system that connected people to people) and 
reasoned that the websites with more links to them should be 
considered more valuable. 

This is a typical way to measure the balance of power in other 
mathematical and graph-based methods. For example, Social 
Network Analysis – a sociological technique for creating maps  
of social situations, like small groups of friends in a much larger 
population, or corporate connections based on who sits on 
which boards of directors of Fortune 500 companies – also uses 
‘inward’ links to identify people who are the most influential. 
Analysts reason that having proportionately more people point 
to you as a connection whom you don't link back to gives you  
a higher status than other people in the network.

Behind this solution is the assumption that there is wisdom  
in a crowd, that consensus produces a more accurate result. 
There is a certain simplistic logic to this, but although the 
wisdom of crowd appears to operate on an objective basis,  
there is a healthy dose of normative influence involved. As  
social psychologists demonstrated in their post-war conformity 
experiments in the 1950s and 1960s, people in a social situation 
will give in to majority pressure, even if the answer is objectively 
wrong. The crowd is not always wise, or even the best mediator 
of objective truth: countless historical examples demonstrate the 
crowd's madness, from misplaced group-think, compliance under 
political or other pressure, consumer behaviour ranging from 

tulipomania in the Netherlands (reaching its hysterical peak in 
1635; MacKay, 1995) to the socially-generated Cabbage Patch 
Kid price inflation in the 1980s (and every other sought-after 
Christmas toy in between).

This approach only focuses on very few signals of relevance and 
value amongst the rest of the noise. As Google co-founder 
Sergey Brin admitted, "There are millions of variables, but we 
manage to do a lot of math, very fast, and in the end we rank 
pages in a way that's very close to how you would do it 
intuitively."6 Intuitively, of course, according to the wisdom  
of crowds and the assumption that maths can find the best 
solution for a human-centred problem.
 
Sergey Brin was also born in 1973. His parents, a professor of 
mathematics and a mathematician and civil engineer, emigrated 
from Moscow to the US when Sergey was 6. He was also 
predisposed to mathematical solutionism. When he and Larry 
Page met at Stanford, he was working on developing systems to 
automatically extract data from the emerging World Wide Web 
network. He was looking for patterns of connections – who was 
connected with whom – not relevance or value. But by 
combining his skills with the interests of Larry Page, they 
developed the killer app of the web.

Very quickly after it was launched, Google was granted almost 
mythical qualities by the press and the public: it ‘interpreted,’ 
according to Time magazine and was ‘a beacon in a sea of 
confusion,’ according to the Wall Street Journal. It was  
indeed an extraordinary technology that seemed to beat the 
competition because of its ability to deliver what the customer 
wanted. Google had become the look-up library of the World 

Behind this solution is the assumption that 
there is wisdom in a crowd, that consensus 
produces a more accurate result
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Wide Web. By mid-2000, 97% of users reported that they found 
the information they were looking for most or all of the time.

Since that time, they have continued to ‘organise the world's 
knowledge and make it useful and accessible.’7 They have worked 
with the US government to promote free access to the world, 
combining their commercial interests with a political agenda. 

Don't be evil
"We have a mantra," says Larry Page. "'Don't be evil', which  
is to do the best things we know how for our users, for our 
customers, for everyone." The slightly tongue-in-cheek 
unofficial motto has cropped up regularly in the activities of the 
company as it has grown to be the globe's search engine 
powerhouse. What, after all is ‘the best’?

Google's responsibilities fall within the political and economic 
jurisdiction of the USA, and in January 2010, Hilary Rodham 
Clinton, the then US Secretary of State, said in her Remarks on 
Internet Freedom speech8, "On their own, new technologies do 
not take sides in the struggle for freedom and progress, but the 
United States does." She continued, "We stand for a single 
internet where all of humanity has equal access to knowledge  
and ideas. And we recognise that the world's information 
infrastructure will become what we and others make of it. Now, 
this challenge may be new, but our responsibility to help ensure 
the free exchange of ideas goes back to the birth of our republic."

How the company organises the world's knowledge and  
‘makes it useful’ is part of the language of literacy people  
should be aware of when looking to the search engine for the 
objective truth.

The Google Algorithm

An algorithm is a shortcut of logic the software system makes to 
deliver an output. It's the brains behind the machine. And 
according to Ken Auletta, the author of Googled, the way a 
search engine delivers relevance and value to its customers is 
twofold (Auletta, 2010):

Feeding the beast
Your search results are based on what you've fed Google: 

 − your search history and the search results you have clicked 
on, tied either to the unique identity of the computer you use 
to connect to the internet or to a Google username you have 
created for any of its services; 

 − keywords you have used in GMail, Google Drive (which 
includes the suite of office applications), the Google Chat 
instant messaging service, and other cloud-based services; 

 − if you use a Google Android mobile phone, your GPS 
locations and keywords in Google-based chat systems (e.g., 
Google Voice); 

We stand for a single internet where all of 
humanity has equal access to knowledge and 
ideas. And we recognise that the world's 
information infrastructure will become what 
we and others make of it
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 − if you have a profile on its social network service, Google 
Plus, the information you have added to your account, 
including likes and dislikes, gender, relationships, location, 
education attainment and other details. 

This panoply of personal information is stored, and the system 
uses it to generate your unique digital identity. You are 
categorised according to your basic demographic information  
(if you've given it over; otherwise it makes assumptions based 
on your search history) and a selection of pre-defined general 
interests. It is possible to see what Google thinks you are on 
their advertising service at www.google.com/ads/preferences; 
if the information is wrong, you can add more information so 
they can better target the advertising that pays their bills to 
people who are going to ‘convert’ cash to products.

Similar others
Data inputted by the user isn't the only feature of Google's 
recipe for producing relevant and valuable results. The algorithm 
also takes the data from a digital identity and compares that 
with other digital identities in its database to assess what might 
be relevant and valuable to an individual in the future. It 
assumes that people who match digital identities will find the 
same things relevant and valuable. 

This assumption has plenty of support, based on decades  
of market research. It's a kind of normative influence, albeit 
once-removed from the direct influence of being able to see 
like-minded others doing something that gives away what  
they think or feel. Google assumes that you want to be like 
people like you.

But its digital identity origins mean that only part of a person is 
represented in the similarity comparison, and so assumptions 
about what you want to see based on what other people who 
searched for the same term – perhaps in a different 
psychological, cultural, environmental or other context – may 
not be accurate.

These are the machinations of the machine. But what are the 
assumptions the designers are making?

A different kind of search engine

To identify the built-in biases of the search engine, I reverse-
engineered the service by creating a device that operated like 
Google, but integrated a wider range of information about how 
people decide if something is relevant to their needs, and if 
something is valuable or not. This came from an extensive 
review of psychological and sociological research, which 
coalesced around several factors: who you are now, who you 
were before, where you are now, how you feel now, and what 
you social environment is like. This information was inputted by 
each person in order to generate results that were intended for 
the searcher to interpret herself, rather than the machine doing 
the job for them.

The aim of this process was twofold: first, to see if it would be 
possible technologically to incorporate non-mathematical and 
subjective features into a search engine, and second, to see if 
searchers would believe the results. Details of the device are in 
Appendix A. 
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It is possible to create a search engine that outputs non-
prescriptive recommendations, but this isn't always interesting 
for the searcher. It depends on his motivation for asking the 
question. The process is less immediate than putting a search 
term into a box because it requires answers to questions that are 
highly subjective and require a level of consideration rather than 
demanding an ‘objective’ answer from a device built to deliver a 
ranked series of options.

However, it became clear that the people who did use the device 
developed a connection with the machine, taking the outputs 
very seriously. Of the more than 250 people who tested it, no 
one has asked about the algorithm that produced the results, 
and everyone except one person has been happy to give the 
machine very personal, emotional and subjective information.  
If they believed in the magic of the machine, the machine gave 
them magic.

What this exercise also offered was insight into the biases that 
are built into Google.

Insights

The measures of relevance and value that Google uses to 
generate its outcomes must strip out many elements that can 

predict a result because of the shortcomings of the system in 
which the search engine is built. The resulting hierarchy of 
elements that are included must be adapted to a computerised 
environment built of software code.

At the centre of this is that both Google is attempting to predict 
an attitude, and the existing scales that social science has used 
to do this are themselves stripped down versions of what's 
considered absolutely necessary. 

It is impossible to create an accurate representation of a human, 
with all the elements required to predict an attitude because a) 
we don't yet know all the elements that are part of this process 
and b) it's too cumbersome to create a comprehensive system  
of everything that needs to be included. It is necessary to make 
a judgement call about what is part of the algorithm, but it is 
essential to be transparent about development limitations so 
users can give their voices about what needs to be included.

At Google's algorithmic heart are judgements made by the 
designers who are guided by their success in achieving a 
powerful position at the top of the market. The decisions they 
have made about what should be ranked in the search engine  
is a complex system of weights based on what, of what is 
collected, contributes to an attribution of relevance and value: 

‘Usefulness’ can be predicted
First, ‘usefulness’ is a human property that can be 
mathematically derived. The belief is that the many ingredients 
that make up Google's algorithm need only to be arranged in  
a particular way for a searcher to find the outcome relevant  
and valuable.

At Google's algorithmic heart are judgements 
made by the designers who are guided by 
their success in achieving a powerful position 
at the top of the market
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Just enough to be magical 
Second, Google's search results appear to be relevant and 
valuable based on our specific needs, but in practice, Google's 
search offering is propelled by a ‘magic’ machine that gives the 
impression of delivering relevance and value. It doesn't offer 
enlightenment about what might have been if the searcher was 
to use another algorithm, nor does it say that the information it 
delivers is good enough, close enough, or ‘hereish, nowish’ 
(Jones, 2009). Google presents the world of information 
according to it. This gives it a position of power in the searcher-
search engine relationship, just as the director of a film only 
allows the viewer to see what's happening within his or her  
mise en scene.

The ingredients in the algorithm, therefore, need not be 
comprehensive; the results can be a trick of smoke and mirrors, 
like the technique used by fortune tellers (dubbed ‘the Barnum 
effect’) to give apparently tailored predictions based on 
observable generalisations. We will believe it.

All sources are created equal
Third, the mathematical process that maps the information 
online assumes that all online sources of information are equal. 
It doesn't matter who the creator is or what technology was 

used to create it: websites are simply points in the network. The 
algorithm creates the ranking.

Quantitative judgements are superior
Finally, the algorithm operates on these mathematical processes. 
Qualitative judgements about the relevance and value for an 
individual searcher are not feasible when 5.1 trillion searches are 
made per day9, therefore it operates on an idea that quantitative 
judgments are superior.

Conclusions

There is no question that a computerised system is better 
equipped to make connections than humans simply because our 
biological cognitive limitations are unable to hold as much in 
working memory as a machine's. The complexity of an algorithm 
that could assess the nuanced environmental, physical and social 
and psychological features needed to create truly relevant and 
always valuable search results for everyone who searches would 
break a system simply through the amount that would need to 
be cross-referenced, let alone know how such information would 
need to be collected. As none of these features is more of a 
priority than another, but rather all work in tandem by 
interweaving to form a holistic right now for the person who's 
searching for relevance and value, the computer necessarily 
must make shortcuts for what should be relevant and would be 
perceived as valuable. Google's ability to do this successfully 
across most contexts has made it the market leader. 

Its dominance in the field may be a combination of its successful 
cheats but also because of our sophisticated use of its service. 

Qualitative judgements about the relevance 
and value for an individual searcher are not 
feasible when 5.1 trillion searches are made 
per day , therefore it operates on an idea that 
quantitative judgments are superior
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Over time, as people have become familiar with how to use 
the system to gain best effect, we have tailored our interaction  
with it to get results we want, or at least those that service  
our current needs based on the parameters we operate within.  
We also shape the machine in as much as it learns what we (and 
similar others) click through to. However, we will not know what 
other options are out there that might be more relevant or 
valuable because we're not delivered alternative results 
generated using another computerised recipe for discovery. 

There is a Dark Web of information beneath the surface of 
Google searches, accessible only to those people who know 
the code words (search terms) that will open its port holes. 
The question is what information isn't rising to the top of a 
search result, and how that information might actually provide 
unexpected information and knowledge because it looks at the 
problem sideways, rather than straight on. 

At present, Google delivers results that are ‘relevant enough, 
valuable enough’ (Taylor, 2009). It remains, though, that the 
ability to generate connections depends on the information in 
the database. What the system knows is only based on what it 
has collected about you. For most adults, there are huge gaps of 
digital identity information, dating from the pre-digital age. But 
moving forward, as more backlogs are imported online, as people 
without digital shadows from birth to adulthood disappear, and 
as we continue to use the system as a first port of call for 
information search, the digital identities on file will represent the 
interaction information of an individual across the lifespan.

However, the digital identity on file doesn't take into account 
where and how an individual fits into his or her social 

environment, his or her current psychological, physical or 
environmental climate, or indeed what information indirectly 
related to him/her from his/her past might be useful to include 
in order to have a wider field of reference for ever-more 
relevance of search results.

There is a caveat to this critique. First, the new service Google 
Now does make moves towards considering physical 
antecedents by integrating local weather and, the user's Google 
Calendar (if applicable). The degree to which the data from the 
calendar is reliable (up to date, rich data) gives the system 
insight into how much time exists between now and the next 
appointment/before the next bus, and what is possible to do  
in that time. This, in conjunction with digital identity, feeds the 
service's suggestions for things to do right now.

The results that are delivered are based purely on the data that 
has been collected, but this represents a collection of 
ingredients intended to produce ‘useful’ links that may not be 
the most comprehensive or the best options. What goes into the 
machine naturally feeds what comes out. 

Two questions therefore arise: First, are we giving the correct 
inputs to the search engine for it to accurately produce an 
objective and consistent outcome? I suggest no. Second, is it 
actually the intention of the search engine to deliver objective 
and consistent outcomes, or are we, the users, the ones who 
demand this of the service? This requires further research.
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Search engines deliver information we look for, and we trust  
the results based on our relationship with the service we're 
using. Social networks deliver information we feel we should  
pay attention to because of the relationships we have with  
the people we're connected with via the service we're using. 
They help us make sense of the web through the process of 
normative influence: we listen to the things our social network 
connections have to say. But we trust the service to mediate  
our relationships unthinkingly.

Social networks service our psychological motivation to feel 
good about ourselves by helping us figure out where we belong. 
We read the unspoken and spoken rules that we think our 
friends and icons follow, and we act and think accordingly. This 
can mean anything from wearing a particular fashion to listening 
to particular music to expressing a particular political opinion, 
how well we do on our exams, which links we should follow or 
which information we should believe. It's a way of reducing the 
possible number of decisions we have to make every day, by 
delegating the responsibility to our friends.

Facebook Inc.

Facebook is the UK's leading social network. More than  
one-third of the British population10 has an account. It operates 
within our subjective experience of self, the norms of our 
communities, how the community influences the individual and 

what that means for what we think is relevant and valuable.  
The social network has become an extension of our social 
worlds; it's where we keep up with what's going on in other 
people's lives, and where we share information about who we 
are. "Facebook is a social layer, that when combined with very 
rich content on the web, is a powerful distribution channel," 
explained Lord Richard Allen, Facebook's Director of Policy, 
during a phone interview with me. "People distribute each 
other's content that only exists online. It compliments the web. 

It is an expansion of the web." Still, the shape of what it 
eventually guides you towards is determined by the design 
features that are built into the service. But it's more than just a 
navigation resource. Facebook mediates our social world.

The founder
Facebook was developed by Mark Zuckerberg in August 2004 
whilst he was an undergraduate in psychology at Harvard 
University. Web 2.0 was already in full swing and people were 
already experimenting with social networks – MySpace, 
Friendster and LiveJournal were popular platforms at that time. 
Unlike these others, though, when Facebook first started it was 
a closed system: it only allowed people from certain universities 
to join. But in 2006, it opened its doors to anyone, and the 
social networking revolution began.

Zuckerberg was the young entrepreneur of the moment, and he 
cavalierly implemented many of Facebook's core technologies 

Case study - social network/Facebook

Social networks deliver information we feel we should pay attention to because of the 
relationships we have with the people we're connected with via the service we're using
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on apparent whims and without consulting his expanding  
user base. Famously, he has been outspoken about his views  
on privacy and identity in the modern, hyper-connected  
world. Arguably, this has affected the way the social network  
is designed, as he attempts to meet his own ideological  
interests and the needs of his 800 million customers from 
around the world.

Facebook's design

Researchers danah boyd and Nicole Ellison defined a social 
network as, ‘web-based services that allow individuals to (1) 
construct a public or semi-public profile within a bounded 
system, (2) articulate a list of other users with whom they share 
a connection, and (3) view and traverse their list of connections 
and those made by others within the system,’ (boyd and Ellison, 
2007). Facebook is therefore a platform for self-expression, for 
relationship management and a starting point for navigating the 
rest of the web.

Indeed, for many people, Facebook is the web: they use 
Facebook to do most of the things they do online, from chatting 
and emailing to reading news and buying things. If Facebook 

can't deliver this from within its walls, links from ‘Friends’ will 
filter them through to things they do elsewhere. Its role as a 
gateway is second-to-none, and few question how it allows us 
to do what we want to do. Yet it is designed in such a way that  
it enforces particular behaviours that, in turn, lead to normative 
influence at a scale like nothing we've seen before.

A platform for self-expression
Social networks are platforms for self-expression, and Facebook 
includes features to let us express ourselves in lots of 
personalised ways: the profile page, the newsfeed, blogs, photo 
and video sharing are the basic tools. People use these to tell 
their stories and to create their online identities. 

But there are three design limitations to how much you can 
actually express yourself on the social network. First, you must 
be proficient enough in using the tools it offers to be able to 
show your Friends who you are in the way you want to. Not 
everyone is a great writer; not everyone has a digital camera: the 
variation in people's ability to use the tools provided or access to 
them isn't considered in the social network's design.

Second, you must be able to define yourself by the categories 
that it offers in its profile builder. Technologist and philosopher 
Jaron Lanier criticises this ‘data reductionism’ (Lanier, 2011).  
He doesn't believe that categories can accurately represent a 
person. In fact, this is calibrated for Facebook's needs: it uses 
these categories to form part of the digital identity that it sells 
to advertisers to fund its service. Facebook's design attempts to 
balance the elements of the online identity you develop on the 
site into their record of your digital identity which they then use 
to authenticate you to the database and, then, to commercialise. 

Arguably, this has affected the way the social 
network is designed, as he [Zuckerberg] 
attempts to meet his own ideological interests 
and the needs of his 800 million customers 
from around the world
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Finally, you must use your real name. This is Facebook's unique 
selling point. One of the secrets to its great popularity is that  
it was designed to be an identity authenticator. It is possible  
to assume with near confidence that the person on the other 
side of the screen ‘is’ who she says she is. "One of the most 
important things about Facebook is that you use your real 
identity," said Zuckerberg in 2010. "On Facebook, you are  
who you really are, and your Friends are the people who you 
really know, and that means that when you go to someone's 
profile to see who a person is or what's going on with them, 
you're looking at real information about them," he explained. 
"It's one of the largest underpinnings of the system, that 
everything is based on real identity." Lord Allen described  
two other features that the social network uses to measure 
authenticity:

 −  Social connections: An individual who shares one or more 
connections with another person is more likely to believe that 
the account is authentic. Friends of Friends are also perceived 
as more credible than strangers and a Friend sticking up for a 
third party and confirming his or her identity makes it seem 
more likely that the account is real;

 − Photographs: Lord Allan argues, "Pictures speak a thousand 
words. You know instinctively it would be difficult to fake a 
series of photos. It is a powerful way to confirm authentic 
identity, and to see if a relationship is genuine."

Therefore, the self-expressive tools operate with boundaries 
that actually feed Facebook. And it's not possible to venture 
outside and to experiment with some anonymous identity play: 
having multiple identities is "an example of a lack of integrity," 

said Zuckerberg in David Kilpatrick's book The Facebook 
Effect (2010). "They know that they should share good things," 
he says. "It just makes the information and the system a lot 
more valuable." But the authentic identity that is presented for 
the purposes of Facebook's digital identity has implications for 
how you lead your virtual public life. 

Our self-expression is always performative: we put ourselves  
out there for an audience. But as Facebook has become a  
place where our multiple selves intermingle – from work, to 
family, to play – our opportunity to keep those lives separate 
can make us less able or willing to experiment and express 
ourselves. Especially if indiscretions and experimental 
behaviours shared on Facebook could destroy a person's  
offline reputation.

Facebook makes an assumption that an ‘authentic’ person 
cannot play different roles in different contexts, yet there is 
ample evidence that people adopt strategic identities starting 
from a very young age, using different ‘selves’ for specific 
purposes and roles. This also assumes that identity is a constant 
throughout the lifespan. This is one particular view of identity, 
but not one shared by all disciplines.

The great connector
Facebook is also a matchmaker: it hooks us up with people with 
whom we want to be connected, and it gives us the tools to 
extend those relationships. As Mark Zuckerberg explained in 
2009, "The world feels a lot more connected. You're never 
alone. You can be with the people who you care about all the 
time" (BBC, 2010). Facebook makes it easy to have as many 
Friends as you'd like. It does the difficult work of dealing with 
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the cognitive load required to keep up with all the news.  
And indeed, some users have hundreds, if not thousands,  
of connections.

It situates our online selves in a community of like-minded 
people, often the same ones we know offline. As a US college 
student explained at one of the workshops for this research (see 
Appendix C), "I don't use Facebook to connect with people I 
don't know. If I wanted to meet new people, I'd go to a dating 
site." Profile pages explain who we are and what we like, and the 
clues we give about ourselves in the things we share help other 
people decide if they want to connect. And the way it lists 
Friends makes it easy to see if there are any existing connections.

But the Friendships on Facebook do have one requirement: they 
have to be reciprocated. What this means is that I can only be 
connected to you if you connect to me. Unrequited friendships 
aren't welcome on this social network, unlike the model used on 
Twitter, where users can have many followers. Yet you can still 
see the activities of people who you don't know but who are 
connected with people you do. It's possible, therefore, to have 
an ambient awareness of someone else – even if you don't want 
to, or (perhaps more importantly) if they don't want you to.  
In fact, they won't know if you're cyber-lurking on their page.

Despite its ability to connect you with the people you know and 
those you don't, it is remarkably clunky at defining the nuances 
of those relationships. There are only three distinctions that 
indicate how close you are to your Friends on Facebook: people 
who are in a romantic partnership (limited to a single pair), 
self-designated 'family', and everyone else. Unsurprisingly,  
there is substantial research that says that there are far more 

gradations of closeness than these two, and although it is easy 
to decipher relationship significance by watching what people 
say to one another, and how often they interact in the public 
space and behind-the-scenes in personal messages, the network 
design only considers the partnership pair as anything closer 
than ‘friends’.

How it shares information
Facebook has designed a system that helps us filter online 
information in a way that replicates how we filter information 
offline: it's delivered to us by our Friends, and we learn what 
should be relevant and valuable to us through them. 

Central to this is the newsfeed. Facebook Friends receive 
automatic updates about each others' activities: what they're 
doing, what they're listening to, what they're reading, what 
they're thinking about or who they're with, or changes in life 
events, such as a change in job or a change in relationship. 
Automated updates keep people fresh in their contacts' minds, 
and the public chit-chat reiterates what subjects, activities and 
thoughts are relevant and valuable to a person who wants to 
belong to a social group. It also directs people to information 
elsewhere online that has been vetted by a Friend.

But the newsfeed has a clever (albeit hidden) design bias: it 
promotes information from people who you've interacted with 
most recently. So if you click ‘Like’ on someone's status or write 
on someone's Wall, information from them will start to appear 
higher up on your feed. It's a shortcut the social network uses to 
ensure you're getting the most relevant information, rather than 
filling up your feed with information you don't want to know.  
It does this to preserve the value of the service.
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The consequence of this design decision is that you will slowly 
only interact with people who's information you like – the 
people the system decides you're closest to by the nature of 
your Facebook behaviour. This may create an echo chamber, in 
which the people who are different from you slowly disappear, 
and people who are more like you start to dominate. You'll lose 
out on hearing things that challenge your worldview and will 
only hear things that confirm it. Of course, we already gravitate 
towards people (and ideas) who like similar things to us, and 
push away people (and ideas) that are different. But the way 
information is ranked for relevance on the newsfeed is, like 
Google's algorithm, invisible. 

The default openness and publicness of the service may contort 
how expressive and adventurous users are, generating an 
inward-looking social conformity that serves to separate groups 
rather than connect them to one another. Because anything you 
share will end up on someone's newsfeed, you'll end up sharing 
things that confirm your belonging to the group that they're in. 
This is normative influence in action: you wouldn't say you like 
something that's outside the boundaries of acceptability – even 
if you believe it and think it's interesting – if it means you might 
be kicked out of the group. The underlying assumption here is 
that difference is to be avoided. 

Author Douglas Rushkoff described this phenomenon to the  
BBC in 2010: "What we've done is move from personal, human, 
open-ended self-expression to market and computer-friendly, 
regimented and conformist expression." The results must apply to 
the interests of ‘similar’ people, and ultimately deliver a singular 
vision of relevance and value to everyone in that category. "The 
more like 'one of my kind of person' I become the less me I am 
and the more I am a demographic," Rushkoff explains.

And then there are those other things that appear on the 
newsfeed, like information about yourself that your Friends have 
posted. Pictures you've been tagged in, stuff they want you to see, 
events you've been at: being tagged in a Wall post not only publicly 
associates you with that person, but it also shares information 
about you to their Friends – beyond your own social network. 

So although the top line proposition of this social network is 
that you are in control of your identity – and indeed that it's 
your responsibility to know what should and shouldn't be posted 
online – the design of the system actually says you're not. Your 
Facebook identity is both autobiographical and constructed 
from information others contribute to the database about you.

Why is it there? Because Zuckerberg believes this will help 
people find more relevant and valuable information: "When 
people are on Facebook who they are in real life, you're 
connecting with your friends, your family, the people around 
you, the people you work with," he explained to the BBC in 
2010. "So when you're interacting with them and sharing 
information, these are real people, and the information is 
trusted because you know that real people are going to see  
it. That just makes the quality of everything a lot higher."

The consequence of this design decision is 
that you will slowly only interact with people 
who's information you like – the people the 
system decides you're closest to by the nature 
of your Facebook behaviour
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The aim of this research was to critique the software we use 
every day to navigate online information. These technologies 
help us to make sense of the digital world, and therefore act  
as an important mediator of information and our social 
relationships. They are responsible for a large part of what  
and who we know in the 21st century.

But these technologies aren't neutral; they are influenced by 
their creators' personal experiences, the contexts in which they 
were built, the materials used to make them, plus many other 
elements and interactions in a complex network of creation.

Unlike other forms of media, we don't yet have the language to 
discuss the biases that are present in these systems. This report 
is one step in that direction. It is an attempt to identify the ways 
that known or unrecognised agendas slip into our technologies 
in order that we may develop a way to read the shortcomings of 
the machine.

The analysis of the two most popular services in these 
categories highlighted several biases embedded in the design  
of the systems. In addition, there are common assumptions for 
both services.

First, as users, our expectations of technology contribute to  
the design decisions that are made by the engineers. We seek 
relevance and value from the systems that we operate in. Our 

social systems, like our communities, our schools, our offices 
and our homes, have all been studied by psychologists, 
anthropologists and sociologists for their influence on what  
we believe and how we act; few people, though, have looked  
at how we relate this to the tools we use, and the expectations 
we have of them. McLuhan's mantra that ‘the medium is the 

message,’ (1962) and Lessig's dictate that ‘code is law’ (2000) 
are two well-known exceptions to this. 

The developers of search engines and social networks are  
also users, and also share a belief that technology can deliver 
relevance and value, and that they can mediate our 
relationships. They therefore construct their services in such  
a way that we end up developing faith in a device to deliver 
relevant and valuable content (search engine) or use the device 
to extend our traditional social structures, and to express 
ourselves (social networks). 

The assumption remains on all sides that it is possible to deliver 
these things with a machine.

Yet as has been discussed, not even the most advanced tools 
available can replicate the many factors in our holistic 
experience that predict – with uncertainty – such things. Based 
on the huge success of these technologies, though, this doesn't 
appear to be necessary: developers can use technological 

Summary of results

But these technologies aren't neutral; they are influenced by their creators' personal 
experiences, the contexts in which they were built, the materials used to make them, plus 
many other elements and interactions in a complex network of creation
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shortcuts – digital smoke and mirrors – to produce the goods. 
We must question what's behind the curtain.

That we don't question exposes an element of our relationship 
with our tools: as author Arthur C Clarke wrote in 1962, 
sufficiently advanced technology is indistinguishable from 
magic. We are willing to believe in a device that appears to solve 
our needs, and we will forgive it if it occasionally gets it wrong. 
We pay no attention to the Wizard of Oz, because the trickery 
of the designer seems to eradicate his signature. We will believe 
a device because, somehow, we believe it knows us intimately.  
It is this technofundamentalism – the idea that the machine 
delivers the true answer to our question – that we must be 
careful of.

Second, there's a view that human beings are predictable 
enough that, with enough data, their needs can be delivered. 
This very basic interpretation of human beings drives the 
majority of online services, and Big Data has permeated social 
policy, journalism, business decisions and medicine as well. 
Decades of identity research in the social sciences demonstrates 
that this is only one point of view. 

Still, we are amazed to see stunning visualisations of our online 
behaviour or read incredible statistics about what we do on 
Facebook, and are terrified when we discover who's ‘listening in’ 
to what we do online. 

Online behaviour is only one slice of our human experience. The 
technology is still unable to comprehend and quantify emotion, 
impression and other interpretations of everyday life that still 
require human judgement. The data we leave behind us – our 

‘digital shadows’ – can really only be used for the purposes  
for which it is collected; concluding anything else from patterns 
that emerge from data analysis is tenuous. 

Third, one of the great philosophies of the web is that 
information should be free and accessible to everyone.  
In fact, it's even written in to global human rights statues.  
All indications from the research in this project show that 
openness is part of the explicit design decisions in technologies.

As a philosophy and a political statement, openness promotes a 
certain way of thinking about information. But as we have seen 
with controversies surrounding the information shared via 
Facebook's newsfeed, for example, openness by default can 
cause dissonance at a personal level.

Finally, the mathematical principle of idempotence is an 
operation that produces the same results time and time again.  
In computer science, it's often related to looking up information 
in a database – the most common organising structure behind 
our online experiences. It's important in stable systems so that 
predictable outcomes aren't disrupted by unexpected side 
effects.

Stability of the system is the most important feature of a web 
service. At its most basic, if a search engine becomes unstable, 
it might not be accessible or it might produce incongruent 
results; if a social network becomes unstable, it might not be 
accessible or information and connections might be disrupted.

Therefore, it is absolutely necessary for designers to discard as 
many of the unknowns as possible, in order to consistently 
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deliver an output. This is the reason why the messiness of 
human beings must be reduced into something that can be read 
by a database; with so much commercially at stake, failure is not 
an option.

One additional, and related issue is the distinction between 
digital and online identity. It seems that much of the social 
discomfort that occurs because of web services at a personal 
level comes from a misunderstanding between the experience of 
being, and the calculation of that being. Even amongst scientists 
there can be interdisciplinary miscommunication, in which one 
believes in the multiplicitous, prismatic and ever-changing 
nature of self, while the other believes in the fixed, measurable, 
singular vision of self. The identity that web services refer to is, 
almost universally, the latter.

With that in mind, what are the most important things to 
remember when creating a technology to service human needs?

The first and most important aspect is to recognise that the 
relationship between human and machine is complex. 
Unpredictable humans shape predictable technology and 
predictable technologies shape unpredictable human attitudes 
and behaviours. We are a complex network of incalculable and 
unmeasurable human and non-human elements that contribute 
to a singular, precise outcome. But it may not be predictable.

We are imprecise creatures and technological solutions are blunt 
instruments that try to meet our needs in as precise a way as 
possible. Solving the human puzzle is therefore subject to the 
biases that designers have about what is ‘human’. In order to fit 
us into the equation, they naturally must make assumptions 
about how human nature will respond to the specific objective 
of the system.

In truth, there's only so much technology can do, right now, and 
so it's important to be critical when turning to the technological 
solutions we use, right now, to solve our problems.

Unpredictable humans shape predictable 
technology and predictable technologies 
shape unpredictable human attitudes and 
behaviours
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For developers

Developers are the magicians who create the systems that  
help us navigate the web. As observer and critic Jaron Lanier 
explains, rarely do developers plan for world domination; rather, 
many of the decisions they make are short-term solutions to 
tackle a problem that has become embedded in the system 
almost accidentally (Lanier, 2010).

1 At all stages of the design and implementation process, 
developers must consider the implications of a design 
change, not against the digital identity that is limited by the 
capabilities of their service, but by the entire entity that is 
represented by the digital identity. A line in a database is a 
person, not just a line in a database. What appears to be a 
username or a tiny datapoint on their service actually 
represents a real person in all his social and psychological 
complexity. A minor change to someone's digital identity 
may have much greater real-world implication that extends 
beyond the scope of the application.

2 The loss of empathy through abstraction also scales from 
individuals to groups. Relying on Big Data or data-driven 
design amplifies the hegemony of the average. Using Big 
Data won't enable designers to find a design solution that 
renders the first recommendation unnecessary. The 
humanness is found in the edge cases.

3 Be aware of the language that you use to describe a social 
action on your service, ensuring that the user does not 
confuse that action with another of the same name but that 
has different social implications in another context. For 

example, ‘Friending’ or ‘Liking’ have different meanings and 
social implications in both online and offline contexts. Users 
should be educated as to precisely what you mean by your 
choice of language.

4 Designers must be aware of assumed digital literacy. This  
isn't just about knowing how to use a mouse, a keyboard,  
a touchscreen or the web: this includes what is and what 
isn't public, how long something is there for, who can reply 
to something, how easily the record of an interaction can  
be deleted, how easily something can be attributed to a 
real-world identity, who owns the results of any interaction. 
This is a wider subset to privacy issues; it's the 
understanding of social boundaries.

5 Human suffering outweighs programming effort. It's the 
duty of the software to become complex, not the duty of 
the human to become simple.

Recommendations
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For educators

Educators are on the front line of web consumption, and have 
lots of practice in thinking critically about what they bring into 
the classroom. Web services should be no exception. 

1 Do not assume your students have any special knowledge. 
The ‘digital native’ requires digital literacy as much as you 
do, and in many ways more. That categorisation is based on 
fearlessness around technology rather than any genuine 
fluency.

2 Don't put your kids into technological systems you don't 
understand just because it's popular and everyone is using 
it. Think carefully about the underlying social assumptions 
the software is making: what are its economic principles? Its 
political agenda? How does it interpret social boundaries? 
Consider what its presence in the classroom says to learners 
about what should be valued.

3 Be aware of the critical differences between real-world, 
online and digital identities, both in their technical and 
social constructions. All people (especially the young) are 
made of multiple, fluid identities and these shouldn't be 
confused. Indeed, encourage the use of multiple identities 
as a way to empower your students in their psychosocial 
development.

4 Consider that there are two forms of digital education: the 
temporarily relevant skills around a specific application and 
the permanent lifeskill of critically assessing the assumptions 
made by a piece of software.

For consumers

Finally, everyone who goes online is a consumer of web 
technology, and therefore the following recommendations are 
relevant to all.

1 Be aware that software developers do not necessarily have 
your individual wellbeing as their priority. 

2 Demand more from developers. You are their customer, and 
if your interests and needs are not being met, don't adapt 
yourself to the system; expect it to adapt to you.

3 Consider how well you are able to express yourself in 
software, and whether this is adequate. Assess if what you 
want and need changes in the future, that the software is 
flexible and responsive enough to allow you to change. 
Consider the implications of your interactions with the 
service should that service change its conditions for use.

4 In all of your interactions with technology, consider the 
assumptions and biases held by the developers.
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For policy makers and regulators

Policy makers have a tough job. On the one hand, new 
technologies offer economic promise and innovation, and so 
home-grown or imported tech companies are encouraged.  
On the other, so much is unknown about technological effects 
that creating legislation is very difficult.

Policy makers also want to be part of the conversations online, 
and so they need to participate to be of relevance and value.  
But by doing so, they make themselves vulnerable to public 
scrutiny, and they implicitly condone the digital biases that  
may not be reasonable for their positions or for those who  
they represent.

1 Legislation should support teachers in developing curriculum 
for the two forms of digital education outlined in Education 
Recommendation 4: the temporarily relevant skills for 
specific applications (how to use current hardware, software 
and systems), and the critical capacity to assess these for 
the assumptions made by the developers in building them.

2 Public bodies, regulators and academic institutions are the 
only organisations minded to study the effects of web use on  
the individual and society at large. In order to make any form  
of policy decision or even to have a sensible policy debate, 
more study is needed about the personal and social effects  
of the software.

3 Policy makers and regulators must recognise that a society 
changed by technology cannot be rolled back to its previous 
state. Whilst recognising that any regulation must 

understand the immense benefits of digital technology, 
legislators must seek to constructively shape the future, 
rather than attempt to recapture a mythical past.

4 In cases of privacy, regulation – if any – should err towards 
the protection of the individual rather than protection of the 
corporate body.

5 The nature of Big Data is that it is easy to find quantitative 
support for almost any question, but the boundaries of  
Big Data are vast; the outputs of any analysis are necessarily 
limited by the quality of the data that goes in and the 
questions that are asked of it. Be aware of the biases in data 
capture, data storage, data query and data presentation: 
data is a storytelling device that always has an agenda.
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The aim of this research was to consider different ways of seeing 
the websites we use everyday.

Facebook founder Mark Zuckerberg summed this up the unique 
features of the web in an interview for the BBC in 2010: "The 
web represents this massive democratisation of access and 
sharing of information, so now anyone who's connected can 
access the vast majority of information that's online, and can 
contribute and put information back into this repository the  
size of which has never been built before." 

As with previous innovations, many of the people creating 
technologies for this tool believe it is upending social structures 
and forcing a re-think of how we interact with one another. 
"The way that people have to interact with each other is 
different," said Zuckerberg. "The way businesses have to 
manage their reputation and interact with customers is different. 
The way that governments interact with their citizens is 
different." Why is this so?

This report has proposed that the very human nature of the 
interactions online reflects rather than transforms our social 
psychologies. It is not a revolution: it is a system that helps us to 
meet our need for information, self-expression and relationships. 
Yet the way our expectations are integrated into computerised 
solutions suggests that human interpretation is less valuable 
than the idempotent algorithms that always get the same output 
from the same input. ‘The internet does not foster humanity;  
it's about humans conforming to the needs of technology as 
understood by the market,’ said Douglas Rushkoff (BBC, 2010). 
Is this the social change we want?

Of course, the ‘radical’ designers of technology are probably  
not aware of how Kranzberg's First Law will play out. Who 
 can predict what will happen based on how they implement 
their designs? For example, both Google and Facebook  
unexpectedly reduce our worldview because of the ways  
they are implemented: we are the sum of who we are on  
the search engine, and we conform to type on the social 
network.

The two sites focussed on in this report – Facebook and Google 
– differ in that Facebook is a destination, whereas Google is a 
place we pass through. Nevertheless, with these sites – and any 
other – our interaction is guided by the design of their interface 
or by the results of an interaction with their service. That design 
is consciously or not in the minds of the designers, responsible 
for leading our actions. Both the design and the results of an 
interaction are the outcome of an automatic process which 
originated in an individual human's design or programming 
decision. That design or programming decision itself originated 
through a chain of decisions and influences that permeate the 
organisation that was responsible for it.

Whereas that process of individual and organisational influence 
is understood and recognised when we're talking about 
newspapers or television, for example, the web is perhaps too 
young or our relationship with it is too undeveloped for the 
public to have established a natural media literacy. Therefore, 
the majority of people are unable to instinctively detect bias or 
influence in web design in the way that we can today more 
readily detect bias and influence in, for example, newspaper 
journalism.

Conclusion
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From this lack of maturity in technological literacy, we can  
see that individuals may place more trust in something that is 
derived from technology, which if it was achieved through an 
older medium (e.g, newspaper or television), would not be as 
readily accepted. If we take technofundamentalism – the belief 
that the machine is correct – as a religious idea, we seem to be 
at a stage of belief unsullied by experience or doubt. As the  
joke goes, a conservative is a liberal who has been mugged.  
A technofundamentalist is a user who is yet to have been 
mugged (and possibly who believes that they are Batman).

It should be noted that whilst these biases can be compared 
with media bias, they don't necessarily have the same 
characteristics. Principally, one must be careful to not attribute 
the same sort of bias to the management of a technology 
company as one might to a press baron. Indeed, you could 
question whether the media literacy of the web industry is 
sufficiently developed for the leadership of internet companies 
to recognise or acknowledge their own biases in a way that 
media literacy of a publisher or broadcaster allows their leaders 
to freely acknowledge their agendas.

Technology makes visible the consistencies and inconsistencies 
in ourselves and our social world. It will answer questions we 
didn't know we had. It will deliver what we want right now.  
We treat it like an oracle. Despite its transparency, our social 
discomfort with technology is that we don't know how to speak 
about it, and whether we should continue to take what it says  
as the truth.
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I undertook to design and build a physical serendipity engine  
for this project. This is a systematic approach to understanding 
what would be necessary to include in a device in order to 
generate a true serendipitous outcome. This methodological 
approach has been described as ‘metaphor in action’ and is one 
way of opening up the black box of the actor-network in which 
something intangible operates11.

Anachronistic in its function, but rigorous in its methodology 
as an academic exercise, the development emerged in two 
stages. It was the second stage that was funded by Nominet 
Trust, but it is useful to understand the process and decision-
making involved in the first version of the machine as it fed the 
implementation of the second.

Defining the problem

In the first version of the Engine, I collaborated with several 
academic partners to a) explore the concept of serendipity and 
its antecedents, and b) generate a language (visual and written) 
to express this. The academic partners were Dr Kat Jungnickel 
(Goldsmiths) and Dr Mel Woods (University of Dundee at 
Abertay). Kat was instrumental in the physical expression of  
the serendipity question and ‘making visible’ the processes in 
‘invisible’ web technologies. Mel and her multidisciplinary 
consortium, serenA, were instrumental in defining what it was 
we were trying to measure. Kat and I also interviewed an artist, 
a computer scientist and a technologist who have each been 
involved in developing creative and accidental outcomes in 
digital technologies12.

Breaking the theory down

Using a working definition of serendipity as ‘a happy accident’, 
plus the insights Kat and I gained from desk research, and from 
the interviews, we generated a list of prerequisites for 1) a 
chance encounter, 2) having insight about the encounter, and 3) 
the attribution of value for the opportunities laid forth from it. 
We drew on the psychological literature about attention, 
decision making and behaviour change, and on the sociological 
literature about culture, material and other ‘invisible’ social 
frames through which we experience the world (see Fig A).
 

Appendix A

Fig A
Some of the many influences that affect attributions of relevance and value

http://www.nominettrust.org.uk


 www.nominettrust.org.uk

36Appendix A

Chance encounters, of course, happen every day. The key 
feature is whether or not you pay attention to it. Therefore,  
the source of the encounter could as easily be a technological 
system, a noticeboard, a telegraph, the information your  
child comes home with from school or a walk down the  
street. 

In fact, a computer environment is possibly one of the best 
modern ways to bump up against information because computer 
processors are built to connect information, effectively by 
keeping more in short term memory than the biological brain 
is capable of. This is where Google and other search engines  
are most powerful. 

But the ability to get a person to pay attention to a chance 
encounter is something technology cannot do unless it 
interrupts the flow of everyday life. As Steven Johnson (2011) 
writes, the best way to induce serendipity is to have a broken 
treadmill: it forces you to come up with different solutions for 
something you otherwise would not have noticed.

Therefore, to create true serendipity, services like Google create 
shortcuts – what psychologists call ‘heuristics’ – using their 
digital identity resource to bump us up against information that 
should be potentially relevant and valuable to us because we 
have searched for the information, used a keyword, or people 
similar to us have clicked on it. With their cloud of data on 
individuals, the machine should be able to identify connections 
that are more relevant to the individual because s/he might 
have forgotten they were interested in a thing at some point.  
It it important to note that this outcome is not true serendipity; 
rather, it is an object-oriented view in which previous inputs 

predict current or future outputs. It is, therefore, a greatly 
simplified view of human attention.

Jungnickel and I identified at least four categories of prerequisites 
that have been found in psychological and sociological research 
to be predictors in paying attention to (insight) and acting upon 
(considering relevant and valuable): 

 − the physical environment in which the chance encounter or 
confluence of information occurs – including the noise, 
weather and temperature, to the individual's familiarity with 
the environment and his/her associations with it, how much 
time s/he has, whether the location is new or familiar; 

 − the physical state of the individual – from his/her cognitive 
capabilities and IQ, drugs or stimulants ingested, amount of 
sleep, how s/he is physically feeling at that moment; 

 − the social environment of the individual – including the social 
expectations of the location (e.g., office vs cafe), the norms 
of the political and social environment regarding doing 
something out of the ordinary, social and cultural norms 
associated with what the chance encounter is, the structure 
of his or her support network and where s/he is located 
(centrally, peripherally) in it, the chance encounter's 
relationship to the individual's past;

 − the psychological state of the individual – including current 
mood, personality, agency (e.g., personal, divine, spiritual), 
attitude towards the innovation and the source; personal 
beliefs about the ability to enact what is necessary to make 
the chance encounter valuable.
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It is important to note that at this point there was no outcome 
for the serendipity engine, as it was aimed at generating more 
questions, rather than delivering results.

Putting it into practice

Next, I stepped into Google's shoes. I created a ‘serendipity 
engine’ (see Fig B) using the insights from the first phase of 
research to see whether it is possible to accurately represent the 
environmental, physical, social and psychological antecedents in 
a machine that will consistently produce relevant or valuable 
results13.
 

Users of the engine are asked to provide information that 
would validate the identity information that comes from a 
Google search (e.g., name, postcode, website address), and 
information that helps identify what is most relevant to 
them now (e.g., most recent status updates on social 
network sites). 

To this, they add information about themselves that might 
change in different circumstances, demanding a subjective value 
judgement (e.g., What would you say has been the most 

Fig B
The Nominet Trust Serendipity Engine. Image courtesy Wired UK, copyright 2012

Fig C
Example of Nominet Trust Serendepity Engine output
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influential film in your life?; If you were to die tomorrow, which 
three foods would be on the menu of your last meal?). Finally, 
through a series of questions and tests that are recorded and 
assessed by both human and computer agents, users answer 
questions about their current psychological, social, 
environmental and physical status. 

The input process takes an average of 10 minutes. In keeping 
with the insights of the first part of the research, the outcome 
that the engine produced was not prescriptive; rather it was 
suggestive. In other words, the results were vague enough that 
personal interpretation was necessary, as the attribution of 
value is made after the fact. 

What engine users therefore received was a selection of five 
keywords that were related to the information they provided 
about relevant topics, and suggestions about where they should 
consider them, with whom, and what they should be doing at 
the time (see Fig C). 

The Nominet Trust Serendipity Engine Algorithm
To arrive at these keywords, the algorithm (see Fig D) extracted 
a random selection from the information inputted to the 
machine from the various sources (Google identity information, 
social networking status updates, information that requires 
value judgements), and it transformed them into computer-
generated translations of the relevant concepts. Similar to 
identifying synonyms to the words, in this case, the engine used 
Google Translate to transform the English words into German, 
and then back into English for the output. This usually provided 
words that were similar to their original form, but were often 
slightly different due to the nuances of language and meaning.

For those people whose psychological, social, environmental 
and physical statuses indicated they were particularly adept at 
making serendipitous connections, the engine translated the 
words again from English to German and back into English. The 
resulting words were therefore still similar to their original forms, 
but once further removed. This challenged users to be more 
creative with the connection that the output has to their lives, 
thus enhancing the potential for serendipitous discovery.

Fig D
The Nominet Trust Serendipity Engine Algorithim
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Testing the theory
I took the Nominet Trust Serendipity Engine on the road across 
the UK and Australia. I workshopped the device with students, 
practitioners, policy makers, educators, the general public and 
experts, and they shared their reflections on the shortcomings 
of both the Nominet Trust system and Google's system by 
creating their own engines14. I also shared the engine with a 
religious scholar, a poet, a science historian, a mythogeographer, 
an innovation consultant and a serendipity researcher for the 
BBC Radio 4 programme The Last Bus to Serendip15.

These participants brought out even more issues with the 
ecosystem in which Google and the Nominet Trust Serendipity 
Engine operate, from the economic and political power 
landscape, the geographical and cultural framework, the 
commercial environment, the social environment, the 
temporality of relevance and simple ways to enhance the  
value of objects, beliefs and ideas through storytelling and 
sharing. Many of their responses to testing the Nominet Trust 
Engine raised new questions for further research, in particular 
what we expect from our relationship with our web services: Are 
web services holders of ‘the truth’? Why should we trust them 
to give us direction?
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There are three phases of action that each person who uses the 
engine must complete: 

 − inputting identity verification; 

 − inputting content that a computer system currently does not 
know and for which there are no heuristics in place to 
shortcut the value judgements required; 

 − inputting data that describes the individual's propensity to 
find something relevant and valuable (see Table 1 for details 
of questions).

Inputting identity verification

This phase generates information that the searcher should find 
relevant. It uses the Google search engine to authenticate who 
the individual is and to get basic data about him/her. The 
participant inputs name and postcode, age, gender and social 
media usernames. The engine then takes the text from search 
results, cross-referencing them for best accuracy, and the text 
of the first paragraph of the bio information on each page and 
saves it in the database as ‘relevance’.

Inputting personal content

This phase generates information that the searcher should find 
relevant. In it, the engine asks participants to answer a series of 
questions that require value judgements about personal history 
and family history. The questions were worded in such a way as 

to produce answers that could not be automatically generated 
from online behaviours. For example, the question, 'What was 
the most influential film in your life’ should produce different 
results from a search that added up the number of times a film 
was viewed. This information is added to the Engine database  
as ‘relevance’.

In addition to this information, the last ten public social media 
status updates are collected to get a sense of the most recent 
things the person has been thinking about, and are added to the 
‘relevance’ information.

‘Serendipitousness’ measure

Users generate a score that represents the likelihood they will 
view a search result as relevant and valuable. This is a battery  
of seven brief psychometric tests developed from the literature 
about how to measure: representations of logic (2 items), grit/
tenacity (1 item), attention (1 item), social connectivity/support 
(6 items), psychological wellbeing (4 items), physical wellbeing 
(2 items).

In addition to the answers they input using the Engine itself to 
complete these scales, there are four items that are answered  
for the searcher by the micro-workforce, Mechanical Turk. 
Mechanical Turk is a service run by Amazon that pairs people 
who have a thing they need to have completed that cannot be 
completed by a machine, and people who have time and skills to 
complete the tasks. Generally the tasks take very little time, and 
require a value judgement, like transcribing handwritten notes 
or, in this case, judging a measure of creativity, a measure of 
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openness, a measure of psychological wellbeing and a measure 
of physical wellbeing. The task-completers receive payment  
for their work, usually at a low price per unit completed.  
The measures that were being assessed by Mechanical Turk  
for the Engine were based on a form they filled in to describe  
a photograph that the searcher took of him/herself holding a 
piece of paper on which there were responses to two questions. 
Mechanical Turkers were paid $1.50 per completed form.

Mechanical Turk was responsible for measures of creativity  
(1 item), psychological wellbeing (2 items), and physical 
wellbeing (1 item).

Finally, there was one attention item what was an average score 
of concentration during the process of completing the Engine, 
measured by an EEG headset.

The Serendipity Engine Algorithm

By completing the Paper Form, the Online Form and the 
Serendipity Assessment, the searcher provides all the 
information the Engine needs to deliver a relevant and  
valuable output.

5-10 keywords based on the responses to the keyword questions 
in the Online Form and the Serendipity Assessment are 
randomly selected from the long list of keywords you gave the 
Engine access to, whether you told it directly, or it extrapolated 
based on its automated searching system. These keywords are 
then put through a process of filtration determined by your 
Serendipitousness score. 

Your level of Serendipitousness is based on your answers to the 
questions in the Serendipity Assessment and to the Mechanical 
Turk's responses. These are aggregated and weighted to 
produce your Serendipitousness Score.

The scales are weighted differently according to how important 
each is in predicting whether someone will think something is 
serendipitous or not. This is a difficult combination of things, 
but briefly, it's about how likely it is that you'll be able to 
connect the random keywords in your personalised Serendipity 
Recipe, and how likely you are to think that those connections 
could be valuable to you. 

Creativity, Attention and HeadRAM are the three most 
important scales in the Assessment, and so they're weighted  
the most heavily. The other scales – Social Support, Physical 
Wellbeing, Psychological Wellbeing, Grit and Attention – are 
also important, but for the purposes of this Engine, they are 
equally weighted.

The randomly selected keywords are filtered through Google 
Translate. If you have a low level of Serendipitousness, the 
keywords will be translated only once from English to German 
and back to English. If you have a high score in the 
Serendipitousness Assessment, your keywords will be translated 
up to five times. 

The output is therefore five to ten words, plus three contexts  
in which to consider the words: the social context (with whom), 
the environmental context (where) and the physical context 
(doing what).
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The Engine creates relevant randomness. It takes things that 
you are likely to pay attention to and puts a new spin on them.
 
In order for the Engine to work for as many people as possible,  
it has to cater to the different abilities of the people who use it. 
Serendipity is a very relative thing, based on where you are in 
the world, what time it is, how you feel that day, what resources 
you have access to, what political regime you live in, and which 
culture you're from. Some of these can vary day-by-day, and 
even hour-by-hour. So to cope with the constantly moving 
target of your own Serendipitousness, the Engine works for 
everyone.

The more filtered the keywords are, the less they are like the 
keywords you provided, which encourages you to make 
connections that are more tangential to who you are and what 
you know. The less filtered the keywords are, the more they are 
like the ones you put in. In other words, the Engine makes you 
work a bit harder to find the connections, have the insight and 
see the value if you are more serendipitous, and less difficult if 
you aren't. 

Lessons on creating a system that generates an output
These scales are based on psychological tests. As such – and 
just like a computer – they are unable to capture everything 
about the thing they're trying to measure. They can't take into 
account all of the various things that should also be taken into 
consideration.

However, the need to produce a result demands that the 
problem be constructed as an equation in which the outcome 
can be predicted. As the first version of the Serendipity Engine 

demonstrated, the many – occasionally competing – theories 
about the relative importance of the likelihood that someone  
is to find something relevant and valuable could make this an 
impossible task for two reasons. First, the computing power 
required to consider the infinite number of permutations 
dependent upon a right-here-right-now desire for answers  
is not yet available; second, how one selects and defines  
those predictors has an impact on the outcome.

The solution is to create a system that, as Jungnickel (2010) 
aims to do with her making methodology, raises more questions 
than it answers, and to use this to illicit a critical capacity in the 
people who are using it.

http://www.nominettrust.org.uk


 www.nominettrust.org.uk

43Appendix B

Item Scale/Keyword

Draw a circle in the box Creativity

Complete the drawing Creativity

Self-portrait Psychological/Physical wellbeing

Postcode Identity Verification

House number Identity Verification

How old were you at your last birthday? Identity Verification

How old do you feel? Psychological wellbeing

Email Identity Verification

List your usernames for the following social networks Keyword

When you were a child, what did you want to be when you 
grew up?

Keyword

What has been the most influential film in your life? Keyword

What was your favourite subject at school? Keyword

Which one song would you take to a desert island? Keyword

And who sings that? Keyword

If your father/mother had appeared on Mastermind, what 
would his/her specialist subject be?

Keyword

Table 1 - Items in the Nominet Trust Serendipity Engine

http://www.nominettrust.org.uk


 www.nominettrust.org.uk

44Appendix B

Item Scale/Keyword

Reading task Head-RAM

EEG headset Attention

What is your gender? Social support

Did you vote for the winners of the last election? Social support

What is your ethnicity? Social support

How many belly laughs have you had in the last month? Psychological wellbeing

You'll probably feel a whole lot better after your ruling planet 
changes signs on Thursday

Grit

What is your highest education level? Social support

Please don't touch this Grit

Turn me on N/A

I am considerate and kind to almost everyone Psychological wellbeing

You are always looking for new opportunities Creativity

If all Bloops are Razzies and all Razzies are Lazzies, then all 
Bloops are definitely Lazzies

Head-RAM

How many four-sided objects are in this image? Head-RAM

Your actions are frequently influenced by your emotions Psychological wellbeing

This morning I woke up on the right/wrong side of the bed Psychological/Physical wellbeing
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Item Scale/Keyword

If these shapes were combined, what would the composite 
look like?

Attention

What is your equivalent professional level? Social support

How many times have you wept in the last month? Psychological wellbeing

Where can you get a chocolate cake that is made with more 
sugar?

Head-RAM

La vita e bella Psychological wellbeing

Coffee: good     A lot of coffee: better Physical wellbeing

What is your religion? Social support

Sleep (enough/not enough) Physical wellbeing

What is the nature of your business? Keyword

Do you trust me? Grit

You prefer to isolate yourself from outside noises Creativity
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Appendix C

Workshopping

The outputs were used for two purposes: to generate an  
object that represented the holistic expression of the virtual 
service it aimed to recreate, and as a teaching and/or expression 
tool to inspire critical thinking. There were four target groups 
(general public, educators, developers, policy makers) and  
three formal workshops (one forthcoming). The duration of  
the workshops varied between 1.5 hours and 5 hours, during 
which audiences were introduced to the findings of the desk 
research, to the devices, and challenged to create their  
own versions.

For the Facebook case study, the making methodology was 
implemented on paper in blueprinting and in one workshop.

Royal Institution (general public, designers) 
– November, December 2011

The ideas and the system were 
originally presented to the 
general public at the Royal 
Institution (9 November 2011), 
with a general public audience 
at popular science seminar 
sameAs (8 August 2011) and 
to an academic audience at 
University of Cambridge (29 
November 2011). Participants 

overwhelmingly wanted to get something out of the exercise:  
a result, an outcome.

London School of Economics MSc students 
(researchers, policy makers) – 12 March 2012 

At this workshop, the aim  
was to use the first engine  
as a starting point to get the 
participants to experiment  
with the making methodology 
in order to understand the 
invisible features of search 
engines. The Serendipity 
Engine was presented to  
two groups of MSc students 

enrolled in the Media and Communications Department at the 
London School of Economics. They were a cross-cultural, diverse 
group specialising primarily in global political communication, 
policy and print. They were all active web users, though few 
were focussing on the web for their work. One week before,  
the students had attended a session introducing them to 
Actor-Network Theory.

There were 20 students in each 90 minute session. Before  
the workshop, participants were encouraged to look at the 
research project's blog, where research that had contributed  
to the first version of the machine was collected and stored.  
On the day of the workshop, participants had access to  
the engine, to see the ideas expressed online in physical  
state.

After a brief introduction to the research and to the objectives 
of the machine, participants were posed two questions:
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 − What human need does Google fulfil?

 − What does Google look like?

With the various materials provided, the participants split into 
groups of 4-5 people and spent 40 minutes creating their 
versions of Google. The five participant-generated engines 
represented a view of the corporation as the central actor in  
a multiplicitous network, although they focussed on different 
aspects of content which fed the machine and contributed to 
the larger issues at play in its global domination:

Group 1 created a sprawling Google universe with a centralised 
brain that drew in many inputs to produce few outputs. This 
group placed special emphasis on the extent to which Google 
spreads its economic and political power across all of the 
inputs and outpus, as well as the boundaries that define its 
power.

Group 2 considered how Google delivers its results from our 
personal data – integrating one student's loyalty cards from 
local shops to international brands – in conjunction with brand 
power, interconnections and keywords. Theirs focused the 
critique on commercialisation.

Group 3 considered the geographical and cultural filters that 
Google considers/implements/restricts, and how these affect 
what Google thinks we are looking for (and therefore what it 
delivers) and how far it is able to reach, globally.

Group 4 represented Google as a man – a happy man – through 
whom our personal data and our queries are analysed and 

synthesised, and then redelivered into the various media 
outputs it delivered.

Group 5 considered Google a way of connecting like-minded 
individuals through search and discovery, and how new 
connections – between people – increased the weight of the 
collective understanding of information, thus making it more 
likely to be served.

Google Zeitgeist/Big Tent – 13-16 May 2012

The first outing for the second Serendipity Engine was at 
Google's flagship events, Zeitgeist and Big Tent. As well as 
gathering significant publicity for the research (Wired UK, New 
Statesman), it also introduced the concept to a very broad 
range of influential consumers, from heads of state to pop stars, 
celebrated digital entrepreneurs and broadsheet press, who had 
the opportunity to get their hands on the machine.

For two days, the Engine was situated in the demonstration area 
outside the main conference space, and on the final day, when I 
presented the background, the theory and the problem, it was in 
the main area of the event. 25 people tested the machine during 
that period, and more than 250 were exposed to its ideas or 
watched as the participants went through the 15-20 minute 
process to get their results.

There were three types of reactions to the machine:

Commercial disconnect: participants and observers in this 
group wanted to know the commercial possibilities and how this 
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system could be monetised. These participants and observers 
weren't interested in the critique that the machine was making 
about the search engine's relationship between relevance and 
value; they were looking for single outcomes to their solutions.

Commercial interest: participants and observers in this group 
were interested in the way the output could be used to generate 
a creative way of looking at the world, inspiring different kinds 
of searchers with different intentions to use the injection of a 
technological solution into a human process or creation. 
Examples included Wikipedia founder Jimmy Wales, who 
described it as a brainstorming tool; a CEO who used the output 
to write a description of his role for his company's board as the 
organisation took the next steps in evolving over the next ten 
years; an MIT PhD student who intended to use the output to 
begin the plot of a film.

Personal interest: participants and observers in this group were 
interested in the way the output represented who they were, 
and how they might change their behaviour using the output. 
This group was the most closely related to the 
technofundamentalists who view Google as an oracle; the extent 
to which they inputted personal information that required some 
reflection meant that they developed a relationship with the 
technology and saw it as a system to reflect them, to represent 
them, and to deliver the most relevant and valuable information 
to them.
 
Although only the personal interest group seemed to develop a 
bond with the technological tool, identifying in some way with 
the device, there was one feature of the process of completing 
the engine that was consistent across the three groups: initially, 

all participants were curious, 
but not serious. It was viewed 
as something for fun, rather 
than for true insight or, indeed, 
to critique the search engine 
system. Each of the 
participants began to take the 
exercise very seriously as the 
questions demanded greater 
and greater personal insight. 

There was concern about privacy in the first section, when 
inputting basic demographic information, but they became less 
concerned with this and more self-reflective as they answered 
questions about influential films, favourite foods and the others 
in the 'inputting personal content' section.

State Library of Victoria (educators/librarians) 
– May 2013

One year later, I held a 
workshop at the State Library 
of Victoria in Melbourne, 
Australia. The audience 
included educators, librarians, 
developers and journalists 
hand-selected by Andrew 
Hiskens (Manager, Learning 
Services) and Hamish Curry 
(Library and Online Learning 

Manager). Also present was the head of digital strategy for  
the library.
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This was a four hour workshop. As with previous events, the 
problem was introduced, and then participants were challenged 
to create their own versions of a search engine. In addition, 
there was a cross-cultural element to this event that was aimed 
at gaining insight into what might be considered relevant and 
valuable to this Australian group. To assess what was considered 
‘serendipitous’, each participant was asked to bring an object 
that represented a serendipitous event, and to explain it to the 
group. Overwhelmingly, their descriptions were consistent with 
the research from serenA, often including an emphasis on 
relevance to things away from everyday life or from personal 
history, or unexpected encounters with strangers that fulfilled  
a need that the individual was searching to solve. After the 
initial discussion introducing the problem, participants were 
given some time to exchange their objects with others in the 
room if they found stories and objects that were relevant and 
valuable to their own lives. After the exchange, there was more 
explanation, this time about why the new object was relevant 
and valuable. Again, the emphasis in their attraction to objects 
and people was on previous experience, and how the stories of 
the original owners reminded the new owners of something that 
was relevant and valuable to him or her. One participant 
described "how objects hold stories and the stories grow as the 
objects are passed on."

Educators and librarians drew a parallel between their own work 
and that of digital technologies when critiquing how search 
engines decide how to generate a relevant and valuable 
outcome. A library, they argued, has as much embedded 
ideology as a search engine when it comes to information 
distribution: the assumption of a bricks and mortar lending 
facility is that information should be accessible to all, and that  

it should be free. Turning their reflections upon themselves  
helped to establish strong parallels between their existing critical 
thinking and the assumptions they make about the usefulness of 
the technology.

School of Life (general public) – 13 November 2012

The workshop was at The 
School of Life in London. This 
location was chosen because 
they ‘offer a variety of 
programmes and services 
concerned with how to live 
wisely and well,’ and attendees 
at their events are seeking 
solutions to problems from the 
organisation's faculty. The 

School's ethos would prime attendees to look for ways to be 
critical of their daily practices and activities online.

Forty members of the public attended this two-hour evening 
workshop. It was titled Making Sense of the Machine. 
Participants were introduced to the general theme of power 
online, and the specific critical stance towards online services 
that we would be taking, in a blogpost published on their 
website in October.

The format followed a similar structure to the Google workshop 
at the LSE: there was a one-hour lecture about assumptions we 
make when we're online, plus the hypothesis that online services 
are cultural artifacts that are actors in a complex network of 
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negotiations. They had a chance to play with the Serendipity 
Engine to get a feel for the objectives of the making 
methodology, and then they were asked to create a physical 
version of a social network. Specifically, they were asked to 
design a system that created a way to navigate information  
and ideas based on social processes and self-expression.

Overwhelmingly, participants represented a social network with 
a human face. They recognised the expression of identity, but 
emphasised that it was a self-construction different than the 
person behind the screen.

Overall workshop impressions

The physical manifestation of Google clearly gave me and the 
participants a far more granular understanding of what was 
involved in devising a system; the outcomes of this part of the 
research therefore remain far more theoretical than if there had 
been a physical device that helped the sense-making process.

This is logical: Jungnickel and McHardy (2010) explore dynamic 
systems of sense-making by producing physical interpretations 
of data and theory, encouraging an ongoing, collaborative and 
reflexive understanding of the aspects of experience we are 
unable to measure or control. Their Actor-Network approach 
helped to open the ‘black box’ of the (technological and social) 
actors in Google in order to reconsider the company's 
complexity, and to create ‘a metaphor in action.’

Other examples of sense-making-made-physical include the 
MONIAC computer – a hydraulic interpretation of Keynes' 

economic principles devised and built as a demonstration tool 
for classrooms which then became a predictive tool for 
governments and commercial organisations. Also artist Karen 
Green's The Forgiveness Machine developed in response to 
her husband's suicide and the need to process that event: ‘The 
idea was that you wrote down the thing that you wanted to 
forgive, or to be forgiven for, and a vacuum sucked your piece of 
paper in one end. At the other it was shredded, and hey presto.’

The richness of the Google critique is undoubtedly due to this 
practice, and therefore as a teaching and learning method it 
proved very useful in exploring web services.

http://www.nominettrust.org.uk
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51Appendix D

Media outputs

The research has been covered by the popular press and has 
been the subject of several published articles/programmes 
created by the author. It has appeared in Wired UK, New 
Statesman, The Guardian, The Observer, BBC Radio 4's The 
Digital Human, BBC Radio 4's The Last Bus to Serendip.

Academic presentations

The research has been presented to academic audiences by 
invitation, including at University of Cambridge, University of 
Oxford, London School of Economics and Political Science and 
DeMontfort University.

Appendix D
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52Endnotes

Endnotes

1 http://static.seomoz.org/files/SEOmoz-The-Beginners-
Guide-To-SEO-2012.pdf and http://chitika.com/google-
positioning-value

2 www.nytimes.com/1995/12/09/us/melvin-kranzberg-
78-historian-of-technology.html

3 http://en.wikipedia.org/wiki/Moore's_law

4 http://news.netcraft.com/archives/category/web-
server-survey/

5 http://royal.pingdom.com/2011/03/31/internet-1995/

6 www.technologyreview.com/featuredstory/400833/
search-us-says-google/

7 https://www.google.co.uk/about/company/

8 www.state.gov/secretary/20092013clinton/
rm/2010/01/135519.htm

9 www.statisticbrain.com/google-searches/

10 http://www.theguardian.com/technology/2013/
aug/14/facebook-users-smartphone-tablet

11 Other examples of sense-making-made-physical include the 
MONIAC computer - a hydraulic interpretation of Keynes' 
economic principles devised and built as a demonstration 
tool for classrooms but which became a predictive tool for 
governments and commercial organisations - and artist 

Karen Green's The Forgiveness Machine developed in 
response to her husband's suicide and the need to process 
that event: "The idea was that you wrote down the thing 
that you wanted to forgive, or to be forgiven for, and a 
vacuum sucked your piece of paper in one end. At the other 
it was shredded, and hey presto."

12 Many thanks to Chris Thorpe, Evan Raskob and Steve 
Thompson for their help in the realisation of the first Engine.

13 See Appendix B for details of the engine and how it worked. 
More information is also at http://theserendipityengine.
tumblr.com

14 See Appendix C for details of the workshops and their 
outcomes.

15 This programme aired on the BBC network on 5 September 
2013.
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53About the series

Nominet Trust provocation papers are undertaken by leading 
thinkers, writers and researchers to provide an alternative view 
on the existing challenges of digital technology. By reflecting  
on current research, policy and practice, the authors explore 
alternative approaches to a topic, in order to stimulate debate 
and to provide new perspectives on particular challenges. 

By providing insight and new ideas, it is hoped these 
publications will add to the imaginative applications of the 
internet to drive social action.

As always, we value your comments and suggestions for how to 
act on the ideas presented within these publications, and how 
we can build the series so that it is more useful to us all as we 
work towards mobilising positive social change through the 
application of digital technology.

We look forward to your comments and suggestions at: 
developmentresearch@nominettrust.org.uk 

About the series

http://www.nominettrust.org.uk


If you have printed this document, please recycle after use.

Nominet Trust
Minerva House 
Edmund Halley Road 
Oxford Science Park 
Oxford OX4 4DQ

t +44 (0)1865 334 000
f +44 (0)1865 332 314
enquiries@nominettrust.org.uk
www.nominettrust.org.uk

Digital technology offers a phenomenal opportunity to 
stimulate new forms of collaboration, to mobilise new 
communities of interest, and to unleash the imagination of 
millions of users in addressing specific local and global
challenges.
 
Nominet Trust believes in harnessing the power of digital 
technology to improve lives and communities.
 
As the UK’s only dedicated Tech for Good funder, we bring 
together, invest in and support people committed to using 
digital technology to create social and economic value.
 

Through our on-going research programme we identify 
specific areas of need and channel funding towards initiatives 
designed to make a significant difference to people’s lives.
 
Since our inception in September 2008, Nominet Trust has 
invested in hundreds of projects, providing business support 
as well as financial investment, seeking to make a positive 
difference to the lives of disadvantages and vulnerable people.
 
To find out more about our work or how you can apply for 
funding, please visit: www.nominettrust.org.uk 

About Nominet Trust

http://www.nominettrust.org.uk
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