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This book tells two stories of discovery. 
One is about human ability and the brain; 
the other is about the design of objects 
and spaces. We explore how we can work 
better, more intuitively, and more creatively. 
We discover how we can work alone and 
how we work with others. Most importantly, 
we suggest answers to a pivotal question—
How can we design, not only for the way 
our bodies work, but also for the way our 
minds work? We understand staying ahead 
of the game is crucial to success. What we 
develop is shaped by the changing nature  
of work. We’re constantly exploring the 
future workplace and how new ways of 
working will affect workplace design.



What is a desk?
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The origin of the word desk comes from  
late Middle English, from the medieval Latin 
desca, probably based on Provençal desca 
“basket” or Italian desco “table, butcher’s 
block” which were both based on the Latin 
discos. The term has come to mean a flat  
or sloped surface at which one can read, 
write, or do other work. It is this “do other 
work” that has become of greater interest  
to us in recent times. What is this other 
work? How has it changed over the years 
and where is it going to take us? If we are 
going to understand what a desk has to do, 
we need to find out more about the context 
in which it is used and what is required of it. 
We can only fully understand the point and 
function of a desk when it is not there.  
We can only understand the higher, non-
physical challenges when we remove the  
physically embedded structure. If we remove 
the desk what are we left with? We are left 
with people and interactions. Space, some 
tools, accessories, and patterns of communi-
cation. All of which comprise minds at work.
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Let’s remove the desk.
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01. Change.
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Change is 
normal. How  
can we have a 
world that does 
not change?

Evolution 
requires us  
to change not 
only to survive, 
but also to grow.  
We witness 
changes 
every day in 
technology, 
demography,  
and society. 

How do those 
changes affect 
the world of 
work? 

How can we  
work in an 
environment 
which is ever  
more turbulent 
and volatile?
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There is a fundamental shift in the  
way the economy is organized.

Business will always be about a group of people 
working together for commercial gain, but things 
have changed. How are we doing with business 
in the 21st Century?

The external forces are more fierce, more 
diverse, more complex, more interconnected,  
and more global. Technology massively increases 
information flows and communications networks. 
The price of raw commodities rises, finished 
sophisticated material goods are shipped around 
the world, virtual goods are distributed in seconds. 
The rising expectations of end users means that 
yesterday’s luxuries are today’s starting points. 
Demographics are shifting, the population in the 
West is aging, and new youth sub-cultures grow  
to form significant markets. International laws 
demand compliance in many challenging areas 
such as sustainability, intellectual property,  
and health.

Businesses are expected to reach high 
standards, not just in financial goals, but against 
wider criteria—environmental, ethical, and  
cultural. The multiple bottom line is the new  
norm of a wider accountability.

Because innovation is the key to survival  
for most businesses, a new kind of creative 
chemistry is required. Your people give you 
tangible and intangible assets. They construct 
your competitive advantage. 

We live in revolutionary times. 
The changes in our lives are comparable 
with the first Industrial Revolution, yet we 
are still in the first phases of our Knowledge 
Revolution. It is estimated that knowledge 
workers in the United States comprise more 
than 30 percent of the workforce and are 
continuing to grow. We know more quan-
titatively: more data, more ideas, more 
information, more bombardment, more 
global reach, more stress, and more over-
load. Do we know more qualitatively? What 
is all that information worth? Do we have 
greater wisdom, greater understanding? 
With the massive amount of profusion of 
incoming data, what really makes sense? 

This is difficult. This is a matter of personal 
perception, of sensitivity, of understanding  
the message from background noise. Often,  
it is very hard to see the woods for the trees.  
If it is hard to make sense of the world out  
there now, it is even more challenging to try 
and predict where it’s going.

The same difficulties are true at an organiza-
tional level. Organizations try to read complex, 
near-chaotic events. If we say, for instance,  
the economic environment, the behavior of 
your customers, the movement of technology, 
and the foraging of competitors all have forms 
out there, a shape, and a movement, but we 
cannot quite make them out very clearly. 
However, certain exceptional people can  
see the form hidden in the chaos, easily detect 
the movement, and read events before others 
do. Strategy is a matter of perception. Seeing 
things first. Being ahead of the game.

This may sound as if we are up to our necks 
in chaos, in a snow of unwanted information, 
where nothing has form and nothing can be 
predicted. Because we have more information 
than we need and much more urgency, the 
future seems even more frightening than it  
ever did. The future is not merely an unknown 
territory, but a blinding storm that will swallow 
us if we stray from well-trodden pathways.

Is the future really so unknowable? 
This seems like a half-truth. The future 
will arrive in its own good time and, 
yes, in detail it is mainly unknowable. 
But if we are going to navigate through 
it, we cannot be passive; we need some 
sense of direction now. We need a few 
maps and signposts. We can be certain 
of some framework and some trends.
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The world of work is changing. 

Previous generations had jobs for life.  
Think of your grandparents. They worked  
nine to five, with clear demarcation lines,  
with narrow local aspirations, and tight  
habits of work and thought. Now we have 
work without boundaries.

A more mobile and fluid workforce moves 
along their career routes with personal 
portfolios of experience across companies, 
across clients, and across sectors. 

All work has a global context in conditions  
of complexity and near chaos. The nature of 
work has moved from what we have always 
known, to something new everyday. Every  
year, every month, brings another series of 
unexpected concepts. Another idea, another 
business model.

Today, the creative economy is the fastest 
growing territory, so the knowledge worker  
is crucial. Ideas are the new currency.

Moreover, employment is not standardized 
but rather uniquely defined. Structural factors 
push us all in the same direction to specializa-
tion and individual portfolios. We make up  
our own work-lives with the narrative thread  
of our careers running through projects, like 
beads on a necklace. Businesses are shifting 
from technical-based strategies to market 
theater. Functionality is taken for granted but 
the emotional experience of the user is prime. 

There are changes generation to genera-
tion in technology and therefore in thought 
processes. Each generation is formed 
differently. Communication determines 
not only how you work but how you think.

There is the book generation, the gramophone 
generation, the valve generation, there is the 
video generation, there is the Playstation 
generation, the iPod generation, the mobile 
phone generation, the XYZ generation and,  
very soon now, the generation who are online 
24/7, where a virtual life has become just as 
compelling as real life. 

Richard Florida1 tells us that global talent 
migrates to the best, that is, the most 
attractive environment. At an interna-
tional level, this means to cities which are 
diverse, tolerant, stimulating, intellectually 
rewarding, architecturally compelling, and 
motivating, but also intelligible, safe, and 
comfortable. We can say the same things 
for talent at the local level. Creative people 
gravitate to organizational environments 
which are attractive, like mini cities with 
the same range of properties — diverse,  
tolerant, and supportive. The expectations 
of the talented are unreasonably high.  
But they offer a prized commodity to  
the business. Ideas. They are in a sellers’ 
market. There is a global battle for talent. 
So the relationships between the employer 
and employee are shifting everywhere. 
People used to work for companies, now 
they expect companies to work for them: 
provide healthcare, a car, daycare, coffee 
and sandwich bars, and much more.
1. Richard Florida, The Flight of the Creative Class, Harper Business, 2005

If you have contact with young children and 
adolescents, you probably have already real- 
ized that they are wired differently. Their tribal 
hardware has prompted different habits and 
skills, which in turn have rewired their brains.

A few years ago this may have seemed  
a pretty extravagant claim, but neuroscience  
is more confident of the “plasticity” of the brain.  
The wiring of the mind does change and 
reconnect according to our lived experience. 
Plasticity, the brain, and the wiring of the mind 
are all subjects we will return to later.

So we can put together a sense of direction. 
We can have a map of forces, but we need  
the pioneering spirit and the motivation to go 
where the road runs out. So we need some 
changed attitudes. Organizations have to  
be more open minded, more flexible, more 
adventurous, and more innovative.
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Well it is.  
 You may 
think thıs  
is the 
world 
turned 
upside 
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Does it still make sense to talk  
about the “top” of the organization?

Good bosses are less bossy. They are servant 
leaders who work hard for their employees.  
We could say that good bosses work their  
way to the “bottom” of the organization, to  
be its foundation and support. They are not 
Field Marshalls in the penthouse—but janitors 
in the basement. They hold some vast complex 
infrastructure on their shoulders, like Atlas. 
Strong, uncomplaining, dogged, stoic…  
just like workers used to be.

In this kind of way, future organizations  
will have profoundly different relationships  
with their employees. Workers will be given 
more freedom to decide what to do and when 
to do it. They will operate within a form of 
framed independence. A good boss will know 
when things are working well because he  
or she will be needed less and less. 

Maybe we can visualize total democracy  
in the workplace where everyone determines 
their own salary, where managers are elected  
to periods of office, and where everyone votes 
directly on important company decisions.  
A dream perhaps?

Maverick CEOs like Ricardo Semler  
have consistently demonstrated these things 
are possible.2 Business is a game and the  
rules are changing. Employees will shift from 
salaried workers to electronically connected 
free-lancers, operating with whoever is 
appropriate and wherever they want to be. 

Within a single generation, these freedoms 
could determine a whole new life/work 
balance. For your children, the mix will be 
different… across money, acquisitions, magic, 
goodwill, and leisure. Another dream? Maybe 
you see too much leisure and pleasure in the 
lives of your children already?

In pre-industrial societies the common work 
pattern was alternating bouts of intense labor 
and idleness. The demands of an industrially-
based job are to work hard most of the time  
with shorter periods of idleness. Historically,  
this kind of standard “job” is only 150 years old. 2. Ricardo Semler, Maverick, Random House, 2001

This is just a social structure, not a timeless  
fact of human existence.

Work is no longer neatly contained 
within standard full-time, long-term 
jobs. What we have devised as work 
patterns we can change. Moreover, the 
pattern of work is changing organically 
without much conscious intervention.
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The stimulus and underpinning for 
all this social change is technology. 

Global communication technologies make 
these dreams plausible. Businesses will 
continue to be massively connected but 
increasingly federated and decentralized. 
Organizations will be held together by the 
electronic cobweb, strong, delicate and 
constantly rebuilt. The WorldWideWeb is  
well named. Just to remind you of the rapidity 
of change: the Internet reached 50 percent 
penetration in the US just seven years after  
it was launched commercially in 1993.  
By 2010 we can assume an Internet which  
is several thousand times faster and a million 
times bigger. Technology shrinks distance  
but it amplifies differences. In the greatly 
enlarged Bloggarama to come, we will sustain 
and broadcast our individual differences and 
personal views. In these conditions, we will 
not be of one mind, but all of us online will  
be part of one big brain. We know what that 
feels like and we know what it looks like. 

Barrett Lyon’s Opte Project graphic map of the WorldWideWeb, http://opte.org/maps/, http://creativecommons.org/licenses/by/3.0/
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Attracting talent and encouraging  
creative thinking is the key to survival.  
There is a strong consensus about  
business trends worldwide. 
Around 43 percent of business leaders  
see innovation as the capability that  
companies need to grow.3  Leading firms  
generate over 75 percent of their revenue 
from products and services that were  
not in existence five years ago.4 Hard  
evidence supports the intuition that  
“engaging and connecting people from 
diverse cultures, genders, and social  
groups yields better business solutions.” 5

3. McKinsey 2003. 4. PWC Innovation Survey 2003. 5. PWC CEO Survey 2007.

Creativity is not the same as innovation.  
The one runs into the other in a diffuse develop-
ment chain. Ideas are the raw material for design, 
the outcomes of which are products and services, 
which in turn, hopefully, are taken up as innovation 
in the wider world… or not.

Yes ideas are essential but an over-emphasis 
on creative processes can seem like a comic-
book version of organizational life. “With one 
mighty thought, Jack was free.”

Idea generation is not the only game.
Innovation occurs at the conjunction of 
good ideas, technological capability, and 
human needs.

It is true, creative people have the capacity  
to generate many ideas. They drive experimenta-
tion; they seek to break through constraints. 

Innovation cannot proceed without ideas.  
But ideas are a cheap commodity. It is easy  
to generate ideas. It requires very little tech-
nology… a pencil and paper is enough. 

Similarly, new ideas require very little time,  
say just a few minutes of insight and a couple  
of hours of development. Eureka! Shazzaam! 
Holey Moley! The comic books are half right.

That sense of instant discovery, that inspired 
insight, that flash of wisdom changes everything. 
It is important. It is invigorating! It takes us to that 
realm of thought where we can be at our best in 
our imaginations. Under the impact of your great 
idea, the world tilts on its axis, because, from  
your unique perspective, it can never be seen  
in the same way again.

Human beings are richly imaginative. Given  
the opportunity, we will create an astonishing, 
diverging explosion of ideas. Perhaps you have 
experienced a well-run creative session. Given  
a little space, time and permission, we can be 
highly energized and genuinely exploratory, 
tracking across the infinite search space. We are  
at our best, our most human. This gives power 
and validity to the techniques of brainstorming. 

But divergence and lateral thinking are merely 
beginnings. A wealth of ideas does not turn 
automatically into credible outcomes, into useful 

If everyone knows this, why is innovation not 
rolling out everywhere? What’s the problem?  
To put it bluntly, innovation and creativity  
can be empty clichés—just talk about targets. 
Innovation can be made to sound easy. But  
we are skipping over all the hard work. Policy  
is not the same as implementation. Strategic 
goals are not the same as embedded skills.

Innovation means nothing, unless we can 
follow through in the chain of internal connec-
tions between imagination, techniques of 
conceptualization, design ability, the workplace 
environment, the creative potential of teams,  
and the external attack on new territories.

Many businesses are very creative. More  
than that, many specialized businesses trade  
on unique creative skills. Nevertheless there  
is a long tradition of viewing creativity as 
marginal, as cosmetic, as a tolerated after-
thought needed to wallpaper over cracks  
in products and services. That has changed. 
Thankfully. Creativity has moved into the 
mainstream. New external forces demand 
flexibility, adaptability, and imagination.  
The pressure is on for creative responses.  
This is what management theorists mean  
by the “agile” organization.

Therefore, businesses are more sharply 
focused on new products and new services. 
Creative thinking is the catalyst for innovation. 
But innovation is not that easy. There are internal 
obstacles to creativity in business. These take 
the form of both personal and organizational 
obstacles and one of the enduring barriers is  
the workplace environment itself.

If creativity and innovation are so 
important, how do we foster them  
at work? 

Creativity is tricky. It is about ideas. It is about 
generating ideas, then good ideas, then better 
ideas; ideas that have value. An idea is born in 
one mind but innovation is collective. There is 
more to innovation than just having ideas. There 
are organizational dimensions to creativity. 
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products, nor from there, directly into wealth 
generation. From any given body of starter 
concepts, most ideas will be inappropriate, wild 
or daft, or even mutants. This is what biologists 
call “hopeful monsters.” Decimation is normal. 
When infant ideas are faced with a hostile and 
indifferent environment, then the survival rate is 
low. It is dangerous out there. This is the law  
of the jungle. This is not malice. This is just the 
way the system works.

The crucial matter is not having any ideas  
or even having a huge number of ideas, but 
rather generating good ideas. But how do we 
discriminate between good and not so good? 
The short answer is “good ideas fit.” Designers 
bring the internal world of imagined outcomes 
into alignment with external demands. So we  
can summarize our thoughts about change.  
The theorists of chaos talk about emergence, 
and beneath the surface are clear social trends 
and technological directions.

You can only predict things after they have 
happened.”  Eugene Ionesco

We can observe the world of work changing 
under pressure from major forces—a dynamic  
of accelerating technology, new business models, 
and unpredictable social demands. We can also 
see the continuing growth of knowledge work, 
and within national economies, the rise of 
creative industries, the fastest growing sector.  
We know we need to have a deep understanding 
of innovation. Within that perspective, enabling 
creativity in people is key.

We have to unlock creativity and use the 
best properties of our brains. We believe we 
can build an office furniture design process 
around a fuller understanding of cognition.

“
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02. Mind.
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How does the 
mind work?
  
If we know more 
about the way 
the mind works 
we can release 
another level of 
human potential.

The mind is a 
mystery, but  
we know more 
than we did.  
We think more 
about thinking. 
Experts can 
begin to see 
how the brain 
functions. 
Through them 
we begin to see 
how the mind 
really works.

Neuroscience 
offers us 
new insights. 
Pioneering work 
on the brain 
uncovers new 
understandings 
of cognition, 
perception, 
attention, 
memory, and 
creativity.
  
What does this 
research tell us?
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The Human Brain.

The brain is a complex and astonishing organ.  
It has a massive capacity to recall past events,  
to make up new ones, to make sense of the 
world we live in, and also, now and again, to 
make nonsense of the world we live in. Our 
understanding of the brain has grown over  
recent years. Historically, the brain and its 
activities were prohibited regions and, for 
religious reasons, were not studied openly.  
Some initial understandings were based on 
observed behaviors. 

Analysts looked at how we behaved in 
everyday environments—“a study of the brain  
in the wild” as one neuroscientist calls it. There 
were insights, which were personal, based on 
introspection, reflection, and self-experimentation. 
Brain traumas and head injuries also generated 
new scientific knowledge, on a random basis.

More complete pictures of human and other 
brains were further developed through clinical 
tests. Surgical procedures advanced anatomical 
and physiological models of the brain. A related 
realm of study was the observation and dissection 
of mammals, such as chimpanzees and monkeys. 
At a simpler level, the study of more primitive 
creatures was also important: the few neurons  
of sea slugs can be isolated, giving us access  
to the rudiments of neuroscience.

Advanced scanning and probing technologies 
eventually led to less invasive means for under-
standing the way the brain works. The 
sophistication of the probes has improved over 
time, along with their sensitivity and responsive-
ness. We can now monitor small parts of the brain 
for changes in electrical activity during various 
tasks. For example PET, Positron Emission 
Tomography, involves the injection of mildly 
radioactive isotopes, which show, in real time, 
dynamic metabolic processes in the brain.
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The brain is two fistfuls of oatmeal.
The same mass, 3 pounds, and 
broadly similar configuration but 
made, not of flesh and bone, but of 
grey sloppy tissue. That grey matter  
is an extraordinary complex of nerve 
cells (neurons) and connections  
(synapses). From neuroscience  
we know a little more of how these 
neurons and synapses play the  
key role in cognition, perception,  
and memory.
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Scientists calculate that there are around  
1011 neurons and 1016 synapses in the human 
adult brain. That is a lot of processing power. 
But each synapse does not act digitally. There 
are graduated responses, not just on or off, but 
also an influence from other synapses and 
surrounding tissues.

In the nervous system, neurons are more than 
just on or off. An individual neuron may receive 
information from thousands of other neurons.  
The region where information is transferred from 
one neuron to another is called the synapse.  
A small gap between neurons is located at the 
synapse. When information is transferred from 
one neuron to another, molecules of chemicals 
(“neurotransmitters”) are released from the end  
of one neuron.

The neurotransmitters travel across the gap  
to reach a receiving neuron where they attach  
to special structures called receptors. This results 
in a small electrical response within the receiving 
neuron. However, this small response does not 
mean that the message will continue. Remember, 
the receiving neuron may be getting thousands  
of small signals at many synapses. Only when 
the total signal from all of these synapses 
exceeds a certain level will a large signal (an 
“action potential”) be generated and the message 
continue. The brain is not just a digital machine.

In the West we believe that the brain is 
where the mind is and where thoughts are 
generated. By contrast, the Chinese have 
a word “xsin” (sometimes “hsin”), which 
directly translated means “mind-heart” 
and in that culture the mind exists not only 
in the brain but also in the heart. So our 
thinking has an emotive element. Indeed 
the latest thinking in management is picking 
up on the idea that knowledge has emotional 
underpinnings. Here, we will continue to 
investigate what the mind does (rather than 
where it sits) focusing on the key character-
istics of cognition, perception, and memory.
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Thinking about Thinking. Cognition has to 
do with how we perceive information and 
make decisions: our thought processes and 
how we make sense of the world around us. 
Broadly speaking, cognition means knowl-
edge processing — the internal handling 
of knowledge within the brain. The word 
“cogito” is Latin for “I think” and is related 
to “gnomon”, the rod at the center of the 
sundial which casts a measurable shadow. 
Man has a rich capacity for these thinking 
processes, but most of us do not think  
much about thinking. Why should we?  
Our own thoughts flow in a more or less 
coherent manner. We walk around in 
the world without stumbling. We talk to 
other people. They talk back. We under-
stand — mainly. We eat our cereal in the 
morning and rarely miss our mouths  
with the spoon. The processes of the brain, 
our cognition, our perception of the world 
around us, and our ability to make sense 
of all the inputs work seamlessly together. 
In our minds we are seamlessly connected 

to the world that we live in, and broadly 
speaking, are not very self-reflective about 
it. But we forget that this was not always 
the case. We had to learn to do all of these 
things. We did miss with the spoon. We did 
fall over when we tried to walk. As infants 
we could only babble incoherently and we 
struggled to communicate through speech. 
We learned to do complex things over time. 
Some elements were hard wired, others 
were learned through a slow and bumpy 
acquisition of skills.
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genes create chemical messengers, which 
activate other genes that build proteins, that in  
turn activate other genes to create the synapses. 

Memory does not quite work in the way that 
Plato imagined, as an accurate wax imprint.  
The process is more volatile. After the first 
stimulus, after the microsecond prompts of 
working memory, the neurons of long-term 
memory spontaneously fire. Later they can  
do this anytime, anywhere, far removed from  
the site of the first stimulus. This is what we  
refer to as “recall.” 

So we start with the here and now, a vivid 
multi-modal first impression, which is then 
reinforced and embroidered each time we  
rerun the memory. Memories change.

Working Memory.

This is the brain system used for temporarily 
storing and manipulating the information 
necessary for complex cognitive tasks  
such as recognition, navigation, language  
comprehension, learning, and reasoning. 

It seems we can only hold a certain number  
of items in our working memory at any one 
time. Experts think this is between 7 to 11, 
depending on the types of items we are trying 
to maintain in our working memory—some 
items are “easier” or “lighter” than others— 
and depend upon personal cognitive abilities. 
We can prompt which elements are held in our 
working memories through techniques such  
as rehearsal and selection.

For instance, you may decide to try and 
remember a phone number, and with some 
effort, you can keep repeating it in your mind; 
without the effort, the phone number would 
vanish from your mind right away. It appears 
that the size of your working memory or the 
number of items that you can hold in your 
working memory is fixed.  
So you constantly have to use techniques to 
unload your working memory to make space 

Perception.

Perception is the ability to use data from the 
senses. The brain is bombarded with sensory 
information all the time through the five 
physical senses: sound, sight, smell, taste,  
and touch.The mind organizes this scattered 
data on various channels into wholes, into 
patterns from the chaos. 

Perception is the ability that humans have  
to make sense of the world. This process is  
fast and mainly unconscious. It is set against  
the process of conception, which is slower, 
reflective, and mainly conscious. The mystery 
and the miracle of perception is that it works  
at all. We perceive a complete experience,  
not fragments. The brain selects the best 
hypothesis on the basis of instant dynamically 
flowing data. The brain is a pattern-seeking 
organism. So perception is the fruition of this 
ordering process… the mind seeking meaning.

Memory.

A memory is an emotive and content-laden slice 
of recalled experience. More mechanistically,  
a memory is a biochemical trace of experi-
enced events, which leave a residue in the 
brain. Memory works through the synapses, 
the linking fibers from all neurons. In an 
average brain, there are thought to be one 
trillion synapses. Memory works in the short 
term over ten seconds or so, in selecting and 
acquiring significant events.

Some of these events, but not all, have 
durability and are stored long term for 
retrieval in various parts of the brain. 
The specific memory, or part version, 
can have the durability of a lifetime. 
How often do you say “I’ll never forget 
that for as long as I live.”

Working memory strengthens existing synapses. 
Long-term memory requires the creation of new 
synapses. In cascades of tiny biological events, 

for new thoughts and make sure you remember 
your important thoughts. You write yourself a 
note, make a diagram, sketch out thoughts, 
and create physical and mental incidents as 
reminders. An important component of working 
memory, then, is the extension of your efforts 
locally into prompts and mnemonics. This 
accumulates to higher levels of knowledge, 
which operate strategically like a kind of 
organizational Lego®—both physical and 
mental. This apparatus tells you where you  
are and what you should be doing next. These 
structures assist and embody time manage-
ment and organization of your activities. 

Task Complexity.

Many of the things we do seem simple, but  
are highly complex. We find that out when  
we break them down and analyze them.  
A project, for example, encompasses many 
small inter-connected actions, some clustered  
in groups, and some critical as gateways for 
other tasks. We move forward in time through 
the project. Individual tasks pass from 
pending to current to completed. 

It is hard to think of all these sub tasks  
at the same time. Yet we can simplify task 
complexity by grouping all these actions into 
one mental block or chunk—the project itself. 

In this way we are able to deal with it 
cognitively. We use paper mechanisms 
such as folders to assist this. By 
wrapping a set of tasks into a folder 
we are simplifying our thoughts about 
that project.

We are also unloading a lot of mental  
material that is no longer relevant, or salient,  
and clearing space in our working memory.  
This is the outward manifestation of working  
with your working memory. This is also a 
hallmark of organizational expertise—experts 

know what they know and know when it applies. 
They can accurately judge how much time and 
effort it requires to perform this or that compo-
nent of a project. They have a clear notion of the 
risks and drawbacks. They also know what is 
outside of their reach, or when they need to call 
in assistance from colleagues or people with  
a different set of skills.

The important message here is that so much 
depends on organization and time management  
— skills that can be supported by appropriate 
environmental settings. For instance, we may 
make demands on the physical environment 
such as: How can the different types of tasks  
and activities be organized through spatial layout, 
to minimize time and effort required? Or: How can 
the spatial layout be made more prominent, to 
facilitate the organization of different tasks? These 
matters are crucial to spatial configuration and 
the design of the workspace.
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The brain works from two directions—bottom-
up data and top-down structures. Much of  
the hard, unconscious work of perception lies  
in bringing the two levels of processing into 
alignment. The brain has embedded models 
and hypotheses, which are used to check  
out and filter incoming information. The whole 
process of perception can be understood  
as editing. 

There’s far too much incoming information. 
The brain makes best guesses every milli-
second. Now and again these guesses are 
wrong. We mis-remember events, we see 
illusions, we selectively ignore the obvious.  
This means there are some flaws in the system. 
But the everyday phenomenal magic is that, 
most of the time, in most circumstances,  
the brain gets it right.

The brain instructs the eye.

This is like a conjuring trick where the rabbits  
are pulled from the hat—made all the more 
impressive because we cannot apprehend how 
it is done. There are structures within the brain, 
upon which we rely every waking moment— 
even the moments when we are asleep. 

The neurological ways of processing 
information are coded, hierarchical, and 

Top
Down
&

Bottom 
Up.

ordered. The brain works hard behind the scenes 
of our conscious attention to give significance to 
what we perceive. The mind makes sense of 
images, sounds, and textures that teeter on the 
edge of chaos and unintelligibility. We all depend 
on the brain to take the fleeting, slippery, volatile 
sensory data and turn it into a complete personal 
world, which we can recognize, understand,  
and inhabit. 

If we take the components of the visual system 
as a whole, then we know from our own experi-
ence that it works astonishingly well. It has taken 
several million years to evolve and get right— 
or, almost right. Sometimes the system gets it 
wrong. For the scientist and analyst this is helpful.  
A system is revealed by its errors.

When your car develops a new noise in the 
engine, you stop and lift the hood to examine 
it—the fault draws attention to the system.  
It gives you information about what is not right, 
and therefore tells you something about how  
to fix it and how it should work when error-free. 
Illusions are noises in the machinery. Noises  
in the perceptual system.

Illusions do not exist in the world. They  
exist only in the mind. They are part and parcel  
of internal physiological and psychological 
processes. So they are very important because  
of what they indicate about the internal system  
of information processing. 
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Illusions show us how  
the mind works.

These are “bottom-up” illusions. There is no 
higher level processing at a psychological level. 
Just disturbances at the eye. An illusion is 
triggered by the physiology of the retina; and the 
involuntary firing of nerve cells as light hits them. 
What we see here is the retina at the back of the 
eye trying to make sense of a pattern from a 
confusing grid. In the center of your retina there  
is the fovea, which is the most dense and has the 
most receptor cells for color (cones). This is quite 
a small patch in the center of your visual field, 
about the size of a thumbprint at arm’s length. 
Around the fovea are other receptor cells (rods) 
not sensitive to color, but very sensitive to light 
and movement. 

The scientist, Richard Gregory, describes  
the movement from the center of the retina to  
the edge as a movement back in evolutionary 
time. If you want to know what primitive vision, 
say of worms and bugs, is like, then it is pretty 
much like what you see out of the corner of your 
eye; that is, white, black, and grey and very 
sensitive to movement. So that part of our eye, 
our peripheral vision, is very sensitive to 
movement. Therefore sometimes the system  
is falsely triggered and misreads the movement  
of the eye in here as a movement out there  
in the environment. 

In the last illusion, as the eye makes its 
involuntary flicks across the image, then 
just outside the center of our vision we have 
the illusion of grey dots or even dark red 
dots. We can also see diagonal white lines, 
which flash now and again. This is a 
biochemical property of the retina, working 
at a threshold where it is randomly triggered.  
It gives us interesting nonsense. These dots 
and lines are not out there on the printed 
page but just small scale localized illusions.
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Memory Theater.

You may have seen performers on TV who  
have extraordinary memories. You may have 
wondered how they do these mental gymnas-
tics. You may have been tempted to send 
away for those schemes advertised in the 
small ads… “How to improve your memory.” 
You may have wondered if these popular 
memory systems work.

The short answer is that “yes, they do,”  
and they are of great antiquity. Even if we are 
far short of understanding the biochemistry of 
the brain, there are tricks to the memory that 
we can all learn. It takes a little time, practice, 
peace, and reflection, but you certainly can 
train your memory from the comfort of your 
armchair at home. It works like this. 

First of all, you need a recalled journey 
through a sequence of well remembered 
places. Secondly, you need a series of symbols 
or actual details that you want to remember. 
Thirdly, you place the symbols in the places  
in sequence. That is it.

Just a couple of other things. The places 
have to be deeply embedded, so it helps a lot  
if the journey is already very familiar. Like your 
walk or jog around the block. Think of that 
familiar sequence of small places. Remember 
them and embed them by rehearsed acts  
of concentration and deliberate recall. Make 
sure you have specific small locations, nooks, 
and empty niches along the way. Also run the 
journey in your mind the same direction, in a 
series of threaded connections. Do not change 
the order or leap around from place to place.

If you can, in your mind’s eye make the 
second place just visible along the way from 
the first place, and the third from the second 
and so on, that helps continuity. This is your 
inner cinema. The classical memory system 
was constructed by imaginary places. But they 
were based upon actual places and familiar 
episodes: doors, windows, alcoves, column 
bays, statues, plinths, and so on.

The unique properties of each place is the 
key. We could go further and say that each 

item is a symbolic trigger to a section of an 
argument. The memory of the specific item 
would trigger the appropriate part of the 
argument. In classical oratory, where this 
memory system originated, you might be a 
Senator who wishes to open a speech with a 
statement about the bad condition of the Greek 
Navy. So you have an imaginary model boat in 
your mind as the first trigger. The boat has a 
broken mast and is generally beaten up. The 
details remind you of what you want to say.

This generates a random collision of  
context and object. They do not fit. But that  
is the exact point of the generative system,  
the more odd, the more novel the collisions, 
then the easier it is to remember. Each event  
is like nothing you have ever seen before. 
Some collisions have a surreal element, like 
lobsters on the phone cradle. But the wider 
insight of surrealism is that our minds are 
drawn to strange conjunctions. The deeply 
eccentric stays in the mind. From this historic 
tradition, we have a system for manufacturing 
odd but memorable conjunctions.

The memory palace may have a hundred 
rooms and a thousand specific locations.
Against this imagined backdrop, we are 
enabled to remember long, complex events 
to make long narratives.

More than that, the empty spaces of the 
memory palace can be used over and over 
again. Once a new sequence begins, it does 
not overlap or wipe out the earlier sequences. 
The tape can be re-recorded but not erased.
With practice, you can remember dozens,  
even hundreds, of ordered items.
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How do you define cognitive ergonomics?
Let’s start with ergonomics, which is the study of the laws 
of the workplace. A workplace can mean anything from 
visual displays in cars, to navigation systems for airplanes, 
to how we sit at a desk, and interact in the office. Cognitive 
ergonomics is the study of peoples’ experiences, with an 
emphasis on how the mind works, and how that mind 
works in the workplace.

The old behaviorist model of psychology stressed that 
inputs directly led to outputs. Inputs are stimuli, like 
sounds and images. Outputs are our behaviors, reactions, 
and responses to these inputs. But, it’s become clear that 
there’s more going on. Cognitive psychology acknowledges 
that the way our mind processes information has an effect 
on that information. For example, our minds take infor-
mation from the environment, but only tries to select the 

Jan Lauwereyns “I think what you can do for 
the mind in a work setting  
is to understand its strengths 
and its weaknesses, its  
constraints, and make sure 
that you present things, and 
stimuli and tasks and what-
ever, in a format that is most 
suitable for the brain or mind 
to work with.”

PhD. Senior Lecturer in Psychology, Victoria University, Wellington, New Zealand.

Cognitive Ergonomics
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Our minds are pattern seekers?
Our environments are busy — full of people, objects,  
sounds, images, and smells — information bombarding  
our senses. Out of necessity, we select what we’ll pay atten-
tion to, and that selection process of course is not random.  
We have our beliefs and expectations that influence the 
selection process. Sometimes we just don’t know what is 
most optimal amongst all the noise and so we need to learn. 

This process of attentional selection becomes very crucial 
to understanding how the mind works in different settings.  
If we understand how these processes work, we can 
improve and even optimize on them. We can try and devise 
systems that allow us to find important information quickly. 
If you’re in a situation where there is road construction,  
it pays to know well before you get there that there is some-
thing going on, as you are driving towards it at 65mph.  
And preferably not in small print, or in some color that’s 
not going to be very visible at night. 

Is selection important for multi-tasking at work?
One of the hallmarks of contemporary society is simply  
the speed and the complexity of things. This is markedly 
different from what it was ten or twenty years ago, let 
alone previous generations. The thing is that a lot of work 
styles and approaches were invented more than fifty years 
ago, and they are not in synch with what’s going on today. 
It’s the key features of complexity and speed that require 
us to be very adaptive, very flexible in the ways we deal 
with information. Anything we can do from an engineering 
perspective to make that easier is crucial.

We can easily waste time and get confused when we 
switch from one thing to another. Research about “task 
switching” shows that it’s time-consuming and can lead 
to errors. Anything you can do to facilitate the process, 
to make it easier, is going to have a huge pay off. One of 
the things to do is develop very clear cues. Another is to 
develop clearly demarcated chunks, so that when you go 
from A to B, you don’t need to look for B. Instead of having 
to ask yourself “Where was that again?”, you know where  
B is and you can make that immediate movement. 

It doesn’t matter how an individual arranges their stuff?
No. If you are the only one ever using your desk, and you 
use it frequently and always in the same way, even if you 
have the messiest desk in the world, you can make the 
most idiosyncratic combinations and these will still be 
useful, informative chunks for you. 

information that is useful, and then comes up with solu-
tions to problems — informed decisions between different 
alternatives. There’s a lot going on — much more than 
“input/output” — a lot of variability, a lot of possibilities.

The cognitive sciences are a combination of the psychol-
ogy and the biology of the mind. The psychology covers  
the basic “mechanics” of the mind: memory, attention, 
distraction, and how to control attention. The biology is 
about the physical brain: how single neurons fire action 
potentials, and how the brain’s electrical activity creates 
connections. Cognitive ergonomics is a useful application  
of that science — it provides a lens through which we can 
look at how people work. 

So, understanding cognitive processes 
can help minds at work?
I think what you can do for the mind in a work setting  
is to understand its strengths, its weaknesses, and its 
constraints, and to make sure that you present things, 
and stimuli and tasks and whatever, in a format that is 
most suitable for the brain or mind to work with. A classic 
example is the notion that we can juggle about seven items 
in working memory, plus or minus two depending on the 
person. So, if you know that, the question becomes: how  
can you collate information around you, so that it looks  
like one piece. That process is called “chunking.”

Here’s a good example. Chess seems very complex to  
the beginner. There are 32 pieces, and 64 places that they 
can be on the board. But, the chess expert sees things  
differently. The expert sees chunks; he sees groups or 
types of pieces. And not just types of pieces, but strategic 
formations. So he sees a group of pieces and he recognizes 
the Waterloo offensive. An expert can see the whole board 
because he just sees several structures. Whereas, the  
beginner is just struggling with the chaos.

And that has a physical application?
Yes. At our workstation, we might group things and lay 
them out in spatially distinct ways so that items in our 
immediate environment are within reach. We all organize  
our personal environments by grouping things in  
meaningful ways. As a result, when you are in your own 
environment, you know immediately where everything  
is. Knowing where everything is, and perhaps using visual 
cues or triggers to remind you about those things, increases 
the flexibility and ability to move easily from one thing  
to another, because you don’t waste time searching.
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focused mode or in the more open, shared mode, with  
work environments.

How influential are the cognitive sciences?
I think the cognitive sciences are becoming more influential 
in our daily lives, specifically in the types of tools, machines, 
and environments that we put together. They are going to  
be much more cognition orientated, in the sense that it’s 
about information processing and about the flexibility of 
that — of moving in and out of different environments.  
To some extent, this is simply extending a trend that has 
been happening over the past twenty years or so. 

The amount of information processing required of us in 
today’s society is vast. The growth of computers and digital 
communication, like the Internet, indicates the immense 
speed of the change we’re living through. The new ways  
that we live and work require us to re-organize and re- 
think jobs, lives, and functions. 

Cognitive ergonomics is the only discipline that tries to 
understand the mind’s processes in an informed way. A lot 
of cognitive ergonomics seems like common sense, and some 
people say “I knew that all along. There’s nothing special. 
What’s the science in here?” But the point is that common 
sense is not a random process. Common sense is how a 
group of people or a community have learned to deal with 
certain situations and establish the best solution. Cognitive 
ergonomics studies how those mechanisms work and aims 
to put that knowledge to good use. These insights can help 
design new situations to make sure that we get important 
information when we need it.

How does our biology influence attention?
There are some interesting things that we can learn about 
paying attention from our two parallel systems of vision.

Let’s call them the “What” system and the “Where” 
system. Each has distinguishable functions. The “Where” 
system monitors the entire visual scene, and is fed by 
our peripheral vision. The peripheral vision corresponds 
roughly to the rods in the eye, which are photo-receptive 
cells that don’t need a lot of light, but they don’t give us 
very precise information. The vision function of the rods  
is like an alarm system that allows us to detect sudden 
movement. The “What” system is about focus. It allows us  
to see sharp and in color, and gives us detailed informa-
tion of whatever we focus on. This system is served by the 
cones in the eye. The focal point of the “What” system is 
actually only two degrees of visual angle, which is about 
the width of your thumb at arm’s length. You can only see 
that small portion in sharp detail and the rest of it is just 
sort of a blurry surrounding. “What” seeing means a con-
tinuous negotiation between looking or aiming your focused 
vision at one portion of the visual scene, and then choosing 
where you are going next. Our eyes take a snapshot here, 
a snapshot there, and in our mind we construct an entire 
visual scene from that. This means that looking is really 
choosing, and when our peripheral vision suddenly detects 
movement, we choose to pay attention to that. Understand-
ing the mechanics of vision helps us to understand the 
process of attention and selecting attention.

How we perceive is important, but so are the cues we 
offer, and those we pick up on?
Yes. Exchanging thoughts or information requires a  
shared ability of seeing the other person’s perspective. 

I need to know that what I’m saying is being understood 
by you, or I look for cues from you to know that it’s not 
understood. The back and forth of these cues helps control 
attention, and helps share the right information.

We use unconscious cues to communicate work-modes. 
When you’re engaged in your own tasks, in your “What” 
system, focused on one thing, you can give automatic cues 
on that, and these cues can easily be read by other people. 
The way you sit or the intensity of your concentration tells 
others something like “Oh, he’s in the middle of something, 
don’t disturb him.” When you’re in a more open, collabora-
tive mode, you offer cues that clearly signal that as well.  
I think there is a huge potential in connecting what we 
know about controlling attention, either in the singular, 

Jan Lauwereyns
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The mind is 
a marvelous 
thing, but do 
we maximize 
its capabilities? 

The brain gives  
all of us a creative 
potential, but 
generating ideas 
is not enough.  
The real challenge 
lies in doing 
something  
with them. 

The development 
chain runs from  
ideas to product 
design to 
widespread 
innovation. 

Innovation  
is hard. If it was 
easy everyone 
would be doing it.  
It means being 
both wider and 
deeper in  
our insights. 

It means,  
on one hand, 
understanding 
the social 
context of 
business and 
new emerging 
demands; on 
the other hand, 
going deeper 
into the role of 
creative people, 
and deeper 
still into their 
internal mental 
capabilities.
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Creativity.

Creativity operates in many different modes.  
It arises from different thinking styles and 
intelligence. Each modality has its own territory 
and its own unique skills. 

Each of us has a different history, and also  
a different physiological make-up and wiring  
of the brain. We, of course, have various ways  
of engaging with the world, of perceiving 
through tuned senses, with many levels of 
awareness. We make sense in different ways. 
Consider your own thinking style. Some people 
think mathematically, some think spatially, 
some work verbally, and some operate through 
musical insights. In most disciplines, creativity 
is the result of hard, often tedious, work in the 
acquisition of skills (think of learning to type, 
think of piano practice, think of learning to draw, 
think of learning to text on your cell phone). 

So different individuals have different 
creative strengths and modalities… many  
of them hidden or undeveloped. The best 
creativity comes from being in your element. 
Creativity arises from mastery in that element.  
If we accept that all people are creative, many 
working through sophisticated skills, then the 
best and most creative organizations recognize 
this latent and distributed talent in all their work 
colleagues. This is apparent in the way they 
recruit, place, train, and support their staff.

Creativity within organizations. 

Within organizations certain tactics for creativity  
are well known—although they are not always 
followed. People need permission to be creative. 
Their capabilities are usually insecure, a little  
fragile, and not widely known—beyond family  
and friends. There is anxiety about the exposure  
of the deepest parts of the personality. 

Creative people, which means all of us, need 
confidence and encouragement. We need nurturing. 
Personal creativity is triggered and supercharged  
by the ideas of others: by frequent informal contact, 
by crossovers, by randomness, and serendipity.  
The forming and reforming of creative teams 
induces original connections, disjunctive links,  
cross disciplinarily, morphing, and hybridization. 

Finally most important of all, in the context 
of this argument, the physical environment 
can have a catalyzing effect on creative work.
Individual skill is a necessary beginning; 
but the work environment can determine 
the trajectory of every creative project —  
the length, height, and effectiveness of your 
reach, of your targets, of your ambitions.
Creativity in organizations is not only a result 
of individual working styles, or habits, but 
also of the environment that may support 
or hinder the physical and cognitive working 
of the brain and body, or habitats.
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Habits Habitats
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Awareness.

As workspace designers we have come to 
understand that the objective is much more than 
just furniture, an assemblage of good-looking 
products. The design task is more than just a desk.

Physically, yes the desk is a flat surface for us  
to work on. That’s common sense. Psychologically, 
it can be more—a tool for organizing work, a  
holder of information, it can display our personality, 
and our work—it’s our stage. It can also be an 
instrument, which helps us focus and filter out 
distractions. That is uncommon sense.

The extended desk can be a tool that heightens 
our awareness. Awareness means knowing what’s 
going on around us. It involves more than simply 
being “in the moment”—it is based on an inner 
perspective of past, present, and future. To be  
fully aware, we need to know what has happened, 
or how the situation evolved to the current state. 
Awareness has a memory, albeit selective, but  
it’s grounded in our perception of the past.

At the same time, we have to have some 
understanding of the changes or events that are 
likely to occur next. With this ability to predict or 
anticipate, we can organize our responses more 
meaningfully. The more we are aware of what’s 
going on around us, the better we can make  
sense of what needs to be done.

Awareness is hard-wired in us. In evolutionary 
terms, perception and awareness were developed 
for survival—to deal with a complex, dangerous 
environment, to spot opportunities, and threats.  
In our earlier forms, we oscillated between being 
food and finding food. But as we evolved to 
become social creatures, other aspects developed. 

Our modern understanding of awareness  
can be broken into three subsets:  
Social awareness — being aware of who is 
around. That means not only knowing the 
identities of the individuals, but knowing 
some perception of their personalities. 
Action awareness — knowing what is hap-
pening and being able to correctly assess 
the cause-and-effect relations between 
events. This requires more than merely  
witnessing actions, but also being able to 
categorize and evaluate them, anticipate 
what will happen next, or what calamities  
should be avoided. Situation awareness —  
knowing how things are going. This involves 
the ability to identify constraints and degrees 
of freedom; knowing what’s possible and 
what’s not. This awareness can be strength-
ened by comparison with other situations  
— the more experience we have with  
different situations, the better we are able  
to characterize the current situation, with 
its positive and negative points.
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Attentiveness.  
There are two main 
types of distractions 
which affect our ability 
to concentrate on the 
things around us:  
visual and auditory.
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Visual Distractions. To understand visual 
distractions you need to know a bit more 
about how the eye works. At the rear of  
the human eyeball is a thin wall, called  
the “retina,” which consists of several 
layers of cells, including the photoreceptor 
cells that actually respond to light. At the  
centre of the retina there is an area called 
the “fovea.” The fovea is responsible for 
sharp central vision, which we need for 
reading, watching TV, driving and any  
activity where visual detail is of primary 
importance. The fovea is less than 1 percent 
of the retina but takes up over 50 percent 
of the visual cortex of the brain. Go back 
and look at the illusion in the previous  
section for a direct grasp of visual processes.

Chapter 03_Mindspace_ Minds at Work PG/107_



Rods (peripheral)

The rods are mainly found outside the fovea  
(in the periphery, or “parafoveally”). They deal 
with our scotopic vision. This means they have  
a low threshold, and do not need much light to 
get activated. These are the receptor cells that 
allow us to see in dimly lit environments and 
near-darkness. The rods are achromatic 
(colorless), have a slow reaction time, and deal 
with our peripheral vision. They provide blurry 
and global information, sufficient to get a rough 
idea of where things are. The rods lead informa-
tion to the dorsal pathway of visual information 
processing in the brain—this is sometimes  
called the “Where” system as it deals mostly 
with spatial information. 

The “Where” system gives us a sense of  
the visual background. It provides the general 
layout of a scene. It functions as a reference 
frame for the control of our actions and move-
ments—some researchers have suggested  
that the “Where” system is all about “vision for 
action.” Most of the time this system operates  
in an implicit way—we are not aware of it; visual 
information is processed, catalogued as part of 
the scene, and then written away (“we’ve seen 
it”)—but it can issue an alarm signal when 
something new or unexpected pops up. 

Distractions, such as sudden movements  
in our periphery, are very difficult to ignore; they 
elicit a reflexive response. Whether you like it or 
not, your eyes will turn to the distraction. From 
the perspective of evolutionary psychology,  
such a reflex makes perfect sense; it allows 
individuals to sense immediately that there is 
something to “watch out for,” a possible threat  
or attack. You may have seen this behavior 
clearly in your pets.

The retina contains two types of 
photoreceptor cells — the “rods” and 
the “cones,” which have two distinct 
roles in information gathering.

Cones (foveal)

The cones are found mainly in the fovea.  
They are responsible for photopic vision and 
basically do everything not done by the rods. 
They have a high threshold and need quite a  
bit of light to get activated. This means they  
are really only active during vision, but they do 
provide color information, and are very sensitive 
to changes (they operate at a high frequency,  
with a very fast reaction time). These cones,  
then, are ideal for picking up high-quality,  
detailed visual information. The cones stream 
information along our ventral pathway in the  
brain (the “What” system). This pathway provides 
us with object information and deals with the 
semantic and emotional senses.

The fovea sees only two degrees out of the 
360 degrees of the visual field. Two degrees is 
roughly equivalent to the width of your thumbnail 
at an arm’s length. This means we choose where 
we aim the fovea. Only that small portion of the 
visual field will be scanned in detail, in little 
unconscious flicks, in the form of L, called 
“saccadia.” The flicks prevent the retina being 
burnt out by fixating at one point. 

To get a good sense of the visual scene, 
we skip around with our eyes, taking in 
details, and merging these into one mental 
image of the scene. The eye “ticks” off 
the environment.

Luckily we do have some control over this 
process—we can choose where we look, so  
we are not simply left at the mercy of distractions. 
Rather, it is more like an internal competition 
taking place inside our brain. On one hand, there 
is the “bottom-up” information, which gets 

processed automatically and gives us a 
general sense of the visual environment and 
the things that move in and out of the scene. 
On the other hand, we can exert some 
“top-down” control, and decide to pick up  
this or that bit of information for further 
processing. Now, sometimes this “top-down” 
control occurs in a way that seems automatic 
as well—we don’t think about it. For instance, 
when we read text, our eyes are not simply 
reflexively responding to stimuli. Instead, they 
systematically start at the top line, go from left 
to right until they reach the end of the line and 
then hop to the next line. This is a high-level 
type of eye movement control, but it is 
something we do very fast and skillfully thanks 
to many years of practice. In this way, the 
top-down control can be automated. 

Another example of skill and 
expertise in vision lies perceptual 
grouping.

We can learn to identify certain patterns of 
information easily by putting the bits together 
in meaningful chunks. One person’s desk may 
look like a “mess” to someone else and, yet, 
seem perfectly organized to the person who 
made the “mess”—he or she is habituated to  
it and is able to perceptually group the chaos 
into meaningful units. Yet, perceptual grouping 
is not merely a matter of learning—some 
combinations are easier to group than others; 
cognitive skills can help to organize space in 
meaningful ways. We can facilitate perceptual 
grouping and thereby enhance the habitual 
visual processing within an environment. 
Rather than each individual finding their own 
idiosyncratic way through the chaos, we can 
have different team members perceptually 
group the visual information in the same way. 
The meanings are collective and shared.

The important point is to realize that the  
act of seeing is really a complex thing—some 
of it “innately” reflexive, other elements can be 
learned or trained, such as perceptual grouping. 
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Finally, there is the part that is conscious which  
we control very deliberately. For example when  
a colleague points to something, and asks, “check 
this out, this graph doesn’t look right, does it?” 

So we are constantly scanning and checking 
our environment for visual cues—reflexively, 
habitually, and deliberately. The Holy Grail for 
cognitive ergonomics, then, should be to optimize 
environments so that these three different types  
of seeing all work most efficiently.

We need to find good ways to channel 
distractions, filter out the bad ones, and let the 
good ones in. We need to allow for appropriate 
habituation and perceptual grouping, and facilitate 
deliberate, conscious control. 

There is a recognized hierarchy of visual 
attention grabbers or distractions: People, 
movement, brightness, high contrast and 
vivid color.

People are the most distracting to us, and faces 
grab our attention the most. This relates to our 
evolution—not just reading an oncoming threat  
or mating behavior, but the entire social arena—
the importance of understanding other people’s 
emotions. The face has 44 muscles providing a 
huge amount of information through its many 
expressions. The face is always moving. Within 
the face, it is the eyes that draw the most 
attention, be it wanted or not. So eyes are the 
number one visual distraction. There is nothing 
more distracting than catching someone’s eye.  
We all have a natural ability to sense when 
someone is watching us. When eye movement  
is mapped when two people talk to each other,  
a typical pattern emerges. The main attention is 
focused on the eye area of the face. A large part 
of the way we communicate is through the eyes, 
which is also why they are the most distracting. 
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conversation becomes very distracting  
and hard to ignore. If you hear your 
name mentioned, it becomes very  
difficult to maintain focus on your first 
conversation and not be distracted by 
tuning in to the secondary conversation.

Auditory Distractions. The other main form 
of distraction is auditory distractions. This 
can be split into two subsets: sudden noises 
and relevancy. Loud, unexpected, intermit-
tent, or high-pitched noises really grab our 
attention. This is because they trigger the 
parasympathetic nervous system. This is our 
automatic alarm/defensive/threat response 
system, which evolved as a protective  
mechanism. This system works in the same 
way for humans and most “higher-order” 
animals (that is mammals). It prepares us 
physically, more than mentally, to respond 
to a threat (increases heart rate, constricts 
blood vessels, tunnels attention, etc.). We get 
used to regular sounds and learn that they 
don’t pose a threat, but unexpected sounds 
instinctively cause us alarm. It’s something 
we can’t control. The other major auditory  
distracter is overhearing relevant conversa-
tion or words. We all know how it grabs your 
attention when you hear someone mention 
your name. Through relevance, or salience  
as some scientists call it, a background  
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The case of the cat  
and the Metronome.  
An example of  
selective attention.
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The cat sits still.
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The metronome ticks. 
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The metronome ticks. The cat is shown  
a mouse. The cat is now alert and attentive 
to the mouse. The sound waves of the  
metronome still reach the cat’s ears but  
not the cat’s brain.

The sound waves from the metronome 
reach the cat’s ears and a little time later 
the cat’s brain.
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Cats prefer mice  
to metronomes. 
In this classic experiment, 
the brain is shown to be 
selective in its attention 
and to have the capability 
of ignoring incoming data.  
Sound waves hit the 
eardrum but do not make 
an impact on the auditory 
center of the brain, when 
attention is focused 
elsewhere. 

Source: R. Hernandez-Peon, H.Scherrer, and M.Jouvet, Science, vol.123 (1956)
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Working Minds. 

Perception is largely a projection of an internal 
working model on an external array of incoming 
data, if you like, an internal hypothesis looking  
for confirming evidence. This is the recent expert 
consensus. This is clear in the physiology  
of the optic nerve and in the conduit of more 
messages from the brain to the eye versus from 
the eye to brain. Memory within the dynamic of our 
internal mental images is bound with the theater 
of our experience and recall of external places  
and locales. There is a support role, mnemonic 
system, in the precise architecture and detailed 
geographies of experience in specific locations. 
The remembered outer structures support the 
inner image retention. Memory itself operates in  
a micro-geography of the brain, where synapses 
fire hierarchically holding some events temporarily 
for 10 seconds or so, while other things are 
shunted to another part of the brain, the home  
of long-term memory. What happened out there, 
some time ago, leaves an inner trace in the brain.
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Memory Test. 

Working memory decays quite rapidly, maybe  
as quickly as ten seconds. Earlier in this book 
there were some colored numbers on page 73. 
Assuming you looked at that page a little while 
ago and without looking again—Can you say 
what color number 3 was on that page? We have 
used seven numbers in this example because 
seven seems to be, roughly, the number of items 
which can be held in the mind for a short time. 
Think of telephone numbers.
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Visual Chunking.

Chunking is an expression first used by George 
Miller in 1956 to describe the perceptual fusion  
of a large number of items into smaller, much 
more comprehensible groups. This was already  
a well-known phenomenon to which Miller gave  
a convenient name.

Chunking arises in such problems as counting 
large numbers of similar items. For example, we 
can make accurate instant estimates, say, of a  
few marbles scattered on the floor. It has been 
shown that above seven, the instant estimates 
were confused, and 15 items are usually wrongly 
guessed. Similarly we hold seven numbers 
relatively well in our heads if they are grouped  
as 3 and 4 digits like our telephone numbers  
(e.g., 345-6789 or 987-6543). Reading text 
requires chunking at the level of letters into  
words. Most words are less than seven letters,  
and the overall shape of the word is registered.  
It is thought to be good practice in book layout 
not to exceed around seven words in a line for 
legibility. Psychologists continue to investigate 
word arrangements and line layouts as an aid  
to memorability.

So chunking means grouping into memorable 
parts. It has two related modes: one is internal, 
the other external.

During normal perception, automatic contin-
uous processes of chunking arise, of which we  
are unconscious. Putting it another way, the  
brain has to process so much information it  
uses wired-in short cuts to sort data into familiar 
groups—into more primitive wholes—which 
require less processing power.

This automatic processing during normal 
perception is termed perceptual chunking.  
In the more conscious and deliberate modes,  
we have control of the process embodied in 
words, numbers, and images, which leverage  
off chunking to give patterns and assist memory. 
This deliberate constructive process is termed 
goal-oriented chunking. 

Here is a random scatter of dots.  
Can you quickly estimate how many?
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Hidden chunks (patterns of five)  
in the same scatter will help your  
estimate. Ordered chunks give a clear 
accessible count (6 x 5 = 30), but the 
count is dependent on the cultural  
familiarity of the five pattern and  
arithmetic knowledge of the 5 “times 
table.” The emphasis of most studies  
of chunking have been on such things 
as words and numbers. Visual chunking 
is less understood. Yet it can be argued 
that the main mechanisms of perceptual 
organization and memory are visual. 

We see patterns. We organize  
random events into familiar wholes. 
Memory seems very dependent on  
the recall of landscapes, architectures, 
and environments.
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Cognitive Discontinuity.

When our thoughts are interrupted, it takes  
time to get back on task. This is termed “cognitive  
discontinuity.” Simply put, cognitive discontinuity 
is that feeling of “now where was I?” There is  
a disorientating and very uncomfortable feeling  
of losing the thread and losing your place.

The “warm-up” time required to get back  
to where you were can be substantial. This loss  
of focused time can have a negative effect on  
the individual and potentially on the work flow. 

Also cognitive continuity can be difficult to 
regain—once gone from your mind a thought 
may never resurface when your train of thought  
is lost. In the scientific literature this phenom-
enon is studied under the rubric of “task 
switching.” Some types of task switching are 
easy and fast, and known factors have an 
influence on this process. Here, the objective  
for cognitive ergonomics is to support flexibility  
of task switching, so that it is both easy to slip  
in and out a certain task modes. Ideally, the task 
settings can be made salient so that you are 
oriented and rapidly know what mode you are 
in—the narrative of work can be reconnected.

People often use cues to minimize cognitive 
discontinuity—small mechanisms enable them  
to park their thoughts so they can get back to them  
later. For example, leaving a book open on a 
certain page or leaving a file in a certain position.

We believed we could design physical 
infrastructures that do this. Organizing our minds.

Working Habitats.

We do not know everything about the way the 
brain works. But we know enough to suggest 
some connections between the inside cognitions 
and the outside constructions. We can make 
external environments, PHYSICALLY, which are 
aligned with those universal internal processes 
that are common to human beings MENTALLY. 

Construction can beef up cognition. So the 
externalities can reverberate with the internal 
structures. We can, if we try, make tangible 

supports that reinforce deeply embedded ways  
of thinking.

We are dealing with an important cognitive 
truth—the relationship between people and  
the environment flows both ways. People form 
environments and environments form people.

There are both hard criteria and soft criteria  
for this two-way relationship. People form 
environments through normal, highly-developed 
design processes to fulfill obvious outward 
functions. Here is shelter, here is space, here  
is a chair to sit in, here is enough light to see.  
So far, so mechanistic.

Architecture and design, in this manner, 
determine the effectiveness of the environment 
through hard, specific criteria. This is determinism 
level one, but there are other levels of function, 
which are less obvious, less direct, and much  
less common. Not just enough light, but what  
is the quality of light? What mood is induced?  
Is this space stimulating? 

Does this space give us something more 
than the minimum requirement? Beyond 
the minimum requirements of health and 
safety, is this environment comfortable in 
more subtle ways? Do we feel good in this 
space? If I worked in this environment 
everyday, how would I feel? Would I feel 
good about myself?

With these questions, we arrive at soft determinism.  
Where the environment shapes us—not through  
a direct clear cause and effect, but in the slow 
diffuse influence of daily experiences. We can  
go further than that. These processes, which are 
shaping us from outside to inside, are not just 
background atmosphere. As Larry Prusak says 
“Physical space is symbol.” We know this is true  
in city neighborhoods. Districts have symbolic 
identity, a coherent visual language. We can  
go further with this line of thought. All physical 
structures convey symbolic messages. They are 
culturally of their time and place, because nothing 
drops out of the sky from Mars or the moon.
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Objects have identity. They have style. They  
have presence. Whether intended conscious, 
deliberate, or not—they convey hidden 
messages. Even those structures that claim no 
overt symbolism still have identities, which for 
instance, are non-committal (the business suit) 
or marginal (the scruffy t-shirt). Organizational 
structures have a dress code too. Those 
organizations which see themselves as main-
stream are already living in the past, wearing 
their blazers, flares, ponchos, or beads.

You read these symbolic messages in the 
physical configuration and detail of your own 
work environment. All that assemblage tells  
you something true. Here the organization is 
speaking to you; albeit in bricks and mortar,  
cut timber and shelves, cabinets and light 
fittings, saying “This is how we feel about you. 
This is how much we care.” And do they care?

Good work environments articulate good, 
clear relationships. What we perceive in the  
best environments are a cluster of upbeat 
messages: “We value you, we trust you.  
We support you. All things considered, we  
quite like you. Therefore, in every little detail,  
we (the organization leaders and shapers) are 
thinking about how to help you to do your job 
better, to enjoy what you are doing, and to  
be more fulfilled.”

When properly applied, this is what cognitive 
ergonomics means. To give physical support 
structures and to be helpful in every conceivable 
way. This includes, naturally enough, safety, 
comfort, health, and well being, but goes beyond 
that to intelligibility, style, and coherence, to 
widespread cultural change to creating some-
thing which is more than the sum of its parts.

The physical structures alone are not enough 
to change a culture, of course, but they are 
necessary to organizations that genuinely seek  
to be innovative—committed to generating good 
responses, creativity, human energy, flexibility, 
and cooperation.

This requires, not so much extra dollars, as 
extra thought. Unfortunately, organizations can 
be thoughtless about these things. Their ideas 
run out after the mechanistic provision of the 

basics. There is some rudimentary thought  
about space, facilities, light, chairs, and desks. 

A lot of thought goes into cramming in a  
few more people and reducing energy bills; yet 
not much thought about generating more of  
the best assets—human energy and motivation.  
Obvious deterministic criteria are met—but so 
much is left out.

Work environments have to be thought 
through. We have to reach up to this level  
of symbolic understanding to half understand 
intangible assets. Cognitive ergonomics  
provides some tools and techniques for making 
environments more ambitious and thoughtful.
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We form our  
environments  

and our  
environments  

form us.

PG/140_ Chapter 03_Mindspace_ Minds at Work PG/141_



“It means more investment 
on the part of people who 
design, plan, provide, and 
manage workplaces to  
better understand human 
behavior; understand 
work, understand how 
you measure performance 
and use those measures to 
justify changes in the way 
we provide workplaces.”

Tim Springer
PhD. President, Human Environment Research Organization, Chicago, USA

Workplace Performance
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the greatest cost. For every dollar, businesses spend about 
85 cents on people. Without people work doesn’t get done, 
but in purely fiscal terms, people aren’t very efficient or 
effective. Businesses get only 60 cents return for every 
dollar spent on people. On the other hand, workplaces aren’t 
a high-cost compared to people costs. For every dollar spent 
on people, about a dime is spent on the work environment. 
So there’s a clear choice, you can spend time and resources 
shaving pennies off that dime, or invest that dime to get  
a greater return on effort for the dollar you spend on your 
people. Which adds more value? The workplace is a tool.  
By building highly-supportive workplaces, we help people 
work smarter and more effectively to improve their work 
performance.

What helps people perform better? 
Flexibility is the key. Traditionally the approach has been  
to select the primary thing that somebody does and find  
the best way to support that one thing. If somebody does 
mostly head-down, solo work, you do the best job you can  
to support that. If they do mainly interactive work —  
coaching, collaborating, and communicating — you do the 
best job to support that. The problem is work is not either/
or, it’s both/and. In practice almost nobody does one thing 
all day long. Not only do we need to support people given  
the different things they do throughout the day, we also 
need to understand and support different work styles.  
Two people can do the exact same job and do it in entirely 
different ways. 

Here’s an example: I did some consultancy work  
for an oil company and they had geographers that told  
them where to drill wells. A vital job. They had two people 
doing this work. One of them had an office that was literally  
wallpapered with maps with pins in them. The person right 
next door had six computer terminals in a dark office.  
They did exactly the same job and they were both very  
good at it, but they had entirely different work styles and 
they used entirely different tools. 

We have to recognize and understand there is value  
in using the workplace as a tool to support people in the  
way they choose to do their job. What does that mean?  
I think it means more investment on the part of people  
who design, plan, provide, and manage workplaces to  
better understand human behavior; understand work, 
understand how you measure performance and use  
those measures to justify changes in the way we provide 
workplaces.

How do you define work performance and how is it 
different from the idea of productivity?
There is a well-accepted conventional wisdom that you  
can’t measure white-collar productivity. That’s because  
productivity has always emphasized inputs and outputs 
that can be easily measured in terms of physical and  
tangible things. It’s a moot point because when you are 
looking at office-based individuals or a small work group, 
what’s important and what we should be measuring is  
performance. Performance is a different concept. Perfor-
mance is more about outcomes and less about outputs. 
Every company can measure performance. If you don’t 
know how, ask the people who do the job and they’ll tell  
you the best way to measure their performance. They  
know what it takes to perform.

Have our expectations about work performance changed?
If you look at management literature, the industrial  
psychology and information technology literature, and some 
of those broader academic disciplines, you see that expecta-
tions have changed. And we are seeing this put in practice 
in some of the more forward-thinking businesses. They 
understand that the real value and the real way to differen-
tiate themselves and succeed is to address these questions: 
How has work changed? How do we better support new 
styles of work? How do we measure effectiveness in this 
new environment? And a question that challenges many 
assumptions: Is it possible to get more value even though 
it may cost more? More value, in this sense, means actual 
performance from workers that positively affects the  
business. The majority of companies, though, pay attention 
to value but they’re swayed a lot by costs.

But costs are important.
They are. Real estate, facilities, and work environments  
are often seen as non-performing assets and fixed costs. 
Businesses will improve their bottom-line performance  
by minimizing fixed costs. So there’s more and more effort 
aimed at either reducing or eliminating the significant costs 
of work environments from the balance sheet. But this is 
counter-productive. 

How do you encourage the people you work with to see 
the workplace as an investment, rather than a cost?
Work environments are strategic assets, and the right  
kind of environment can positively influence work perfor-
mance. People are a company’s most valuable asset, and 
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Can workplace change be influenced by workforce 
expectations? 
I’m not a big fan of all of the things being said about  
the generational differences in the workforce but there 
are some valid points. I am in awe, quite frankly, of how 
agile the 20-somethings are with the varieties of tech-
nology; how good they are at multi-tasking, at using 
the appropriate technology in the appropriate way at 
the appropriate time to accomplish what they want to 
get done. I think that is a very real and distinct differ-
ence. The other thing that I think is a distinct difference 
between the 20-somethings and the baby boomers — 
and I’m skipping over the generation X’ers — is that the 
20-somethings have been described as a “neo tribal” 
culture, where the constant connection with their friends 
plays a hugely influential role in their lives. 

As a more naturally collaborative generation, used 
to greater fluidity and flexibility, they expect the same 
modus operandi in the workplace. Also, it’s an accurate 
generalization to say that when 20-somethings run into 
some sort of resistance or something that doesn’t work 
the way they think it should, they don’t fight against 
it, they just go around it. And so if the workplace is a 
problem, they will just figure out a way to work someplace 
else. If the job is a problem, they will find a different job. 
It’s a very different attitude. Some businesses have  
identified it and have begun to embrace it, but I think  
business, in general, is in for a rude awakening. 

Is workplace change evolutionary, 
or revolutionary? 
I have believed for 30 years that we are on the cusp  
of a revolution. I continue to hold out hope that this will 
happen. But I also understand that often change comes 
slowly. Some ideas that were introduced to the workplace 
more than 50 years ago are still considered revolution-
ary today. Think about this: the PC, as a business tool, was 
introduced in the U.S. in 1982 and in many ways it is still 
considered a revolutionary tool. It really did change the 
way we work, but that was over 25 years ago. 

I like to believe in tipping points. And I think that we 
are approaching some tipping points. The interesting thing 
is that there is a tendency to be US-centric when thinking 
about the development of the workplace and that’s  
a mistake. I’m hopeful that the shrinking of distance and 
time with technology will also help accelerate the pace  
of change and doing the right thing in workplace design.

Tim Springer

Dr Springer is the President of  
the Human Environment Research  
Organization (HERO) — a research  
and consulting practice for high 
performance workplaces. Recognized 
as a global expert on work behavior 
and the work environment, Dr Springer 
combines academic credentials with 
consulting expertise and real world 
experience. Dr Springer began his 
consulting career in 1982 and built a 
base of clients among the Fortune 500. 
His focus was and remains on devel-
oping workplace solutions that support 
work behaviors and yield improved 
performance. From 1988-1998,  
Tim served as Chairperson of Human 
Environment and Design at Michigan 
State University, where he led the 
development of the graduate program 
in Facilities Design and Management. 
In 1998 he returned to Chicago and 
returned to full-time consulting.  
His book, “Improving Productivity  
in the Workplace: reports from the 
field,” is found in the libraries of 
design, planning, and management 
professionals around the world.
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04. Workspace.
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What is  
workspace? 
Is it fit for the 
nature of work 
that we do?

Will it deal 
with future 
demands and 
expectations?
 
How will 
emergent 
ideas impact 
upon the 
design of new 
environments?

Habitats should 
encourage 
good behavior, 
good habits of 
work. But our 
habits vary. 
Our styles of 
work can be 
personal, even 
idiosyncratic.

PG/150_ Chapter 04_Workspace_ Minds at Work PG/151_



We work  
everywhere. 

Ideas can happen 
anywhere. The idea  
of a workspace  
varies from person  
to person, from  
task to task.
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For some it’s a city,
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for others a phone,
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a f ield,
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a corridor,
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an airport.
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The Off icial Off ice.But from a business 
perspective, there is 
always a workplace 
that is provided for the 
express purpose of 
doing work.
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A Social Construct.

An office is a place where people can meet  
for a common task—usually around work.  
The environment can provide a way of support-
ing that work by providing places for people  
to meet and for people to conduct their work. 

A workspace is a place for interactions. 
These interactions can be for dedicated quiet 
work, for individuals, places for introspection, 
and ruminating. Or they can be spaces for 
collective work, for collaboration, for sharing, 
and for externalising ideas.

Interactions come in all shapes, sizes, and 
timings. They can be serendipitous, they can  
be planned, they can be short and formal, or 
long and casual. The challenge is to develop 
good interactions with people.

Research has shown that proximity can  
be a key factor in good interactions. Proximity  
is about being close to the action while being 
comfortable in your own space. If you’re going 
to collaborate with people, it’s far easier if you 
are close to them, preferably within easy seeing 
and hearing distance. If you get too far away you 
drop off the radar, so to speak. 

The balance between far and near in 
communication and awareness can also  
be discussed in terms of a shared plane of 
interaction. Successful collaboration requires 
people to be “on the same page” and capable  
of keeping up with the dynamics of the interac-
tion. Put differently, the team members should 
be able to share attention. The concept of 
shared attention is quickly gaining ground in the 
cognitive sciences as one of the core functions 
in social interaction. Shared attention, here, 
implies that everyone focuses on the same thing 
—everyone needs to know what everyone else 
is talking about, thinking, concentrating, and so 
on. Researchers have argued that people rely 
upon an implicit “theory of mind” to understand 
what other people are thinking—we start from 
the assumption that other people have a mind 
like we do and that they would think the same 
thing in a given situation. A related concept is 
“empathy,” or the ability to attribute feelings  

to other individuals by imagining how we would 
feel if we were in their shoes. 

Empathy and shared attention are currently 
hot topics of research, much of which has been 
inspired by the discovery, some ten years ago, 
of “mirror neurons” in the brain. These are 
neurons that become active both when an 
individual performs a certain action and when 
the individual witnesses someone else 
performing the same action. This brain mecha-
nism, which provides a symbolic, copycat code 
for real actions, may be at the heart of all social 
interaction. It represents the core capacity of 
taking the perspective of another individual.  
This is achieved by a form of virtual replay in  
the mind—you imagine yourself doing what the 
other person does. Or more precisely, you gain 
an understanding of the action by putting 
yourself in the same place. The argument, then, 
is that true, cooperative social interaction can 
only take off when individuals recognize their 
partners’ mental world and are fully able to read 
all the necessary cues that reflect the various 
mental states. 

What are people looking at? What do they 
notice? What do they ignore? Are they 
busy? Do they look happy, concerned 
anxious, or annoyed? Again, the take-home 
message is that social interaction is directly 
affected by the quality of signal transmission  
— both in sending and receiving.
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I link, therefore I am. 
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Mindful Work.

The workspace of an individual comprises a 
scatter of external objects. You know the scene—
documents, keyboard, screens, make up, coffee 
cups, drawings, furniture, photographs, books, 
tags, Post-it® notes—all of which accumulate to  
be, not only a loose form of self expression, but 
also an embodiment of inner work. This is the 
dynamic of work in progress, of pattern seeking, 
of exploration, of resolved points of progress.  
This is a passing record of a transitional state  
of mind that is personally constructed in the  
open, showing us, for good or ill, what is in  
there. What’s at your desk is an expression  
of what’s in your mind.

The work environment, at a slightly larger  
scale, shapes our ideas. It affords certain  
possibilities, allows reflective interactions,  
and inhibits others. What goes on in the team,  
in group work, in the collective minds, is framed, 
catalyzed and constrained by what is out there.

The workplace, at another level still, is  
simultaneously your local piece of geography  
and a metaphor—your office, your building,  
your out-there—but also the readable inner  
views of the organization.
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05. Design Story.
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Does the world  
need another desk?
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furniture desıgn  
must change. 

As work changes, 
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The nature of work is changing.
Today we work for organizations that are  
very different from those even twenty years 
ago. Competitive pressures and technological 
breakthroughs have had made businesses 
that are more mobile, more agile, and leaner. 
In our opening review, we observed that 
many previous generations had jobs for life. 
They worked within a standard pattern of 
work. Their uniformity embodied the uni-
formity of business. But that orthodoxy has 
almost disappeared. All work is in a global 
context, in conditions of complexity and near 
chaos. Now we have individual work with a 
maximum independence. Because creativity 
is so important there is a relaxation of the old 
constraints. Within the global world, innova-
tion is key to survival. The nature of work has 
moved from what we’ve always known, to 
something new everyday. Every year brings 
another series of unexpected concepts. 
Another idea, another business model. Today, 
the creative economy is the fastest growing 
territory, so the knowledge work is crucial.
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Ideas are the new currency.

Many businesses are very creative. More than 
that, many specialized businesses trade on unique 
creative skills. Nevertheless, there is a long 
tradition of viewing creativity as marginal, as 
cosmetic, or as a tolerated afterthought needed  
to wallpaper over cracks in products and services.

That has changed. Thankfully. Creativity has 
moved into the mainstream. New external forces 
demand flexibility, adaptability, and imagination. 
The pressure is on for creative responses. This is 
what management theorists mean by the “agile” 
organization. Therefore, businesses are more 
sharply focused on new products and new 
services. Creative thinking is seen as the catalyst 
for innovation.

But innovation is not that easy. There are 
internal obstacles to creativity in business.
These take the form of both personal and 
organizational obstacles, and one of 
the enduring barriers is the workplace 
environment itself.

What do people need from their workspace to help 
unlock creative practices and processes? How can 
design help foster better interactions at work? 

One good way to find out what people need  
is to ask, but people do not always know why they 
do things or what they really need. Better insights 
come from observation. Observing real work 
behaviors helps us uncover people’s latent needs. 
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Our ethnographic 
research was shaped  
by these questions: 
How can we enhance  
the way we think at work? 
How can we promote the 
collaboration of minds? 
How can we facilitate  
the f low of ideas?
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If we are building environments for creativity,  
what do we want those environments to do?
The research objective was established: to develop the next 
generation of workspace environments that would support the 
effectiveness of minds at work. Minds at work, is an idea that 
encompasses individuals, small groups, and whole organizations. 
Our design targets sought to enhance the way individuals think  
and perform, to create better interactions at work.

There is a parallel between physical and mental activity.
One is the mirror of the other. Physical ergonomics is a highly 
developed field, usually called Human Factors. Ergonomics is  
traditionally concerned with physical comfort. Cognitive Ergonomics 
studies thinking processes in the work environment, to improve 
individual and group performance. Cognitive Ergonomics is a 
parallel area concerned, so to speak, with mental comfort.

If we match our furniture to our physical ergonomics, 
why don’t we match our furniture to our mental 
ergonomics? If thinking is important to business and 
the wider economy, why don’t we match our furniture 
to the way our minds work?

What would the furniture of the mind be like?
Grey matter is no small matter. There are many technical volumes 
of fascinating literature on brain research. In order to tackle 
designing for the mind, the design team had to find out more  
about human thought processes. We consulted experts, scientists, 
sociologists, psychologists, workplace designers and, of course, 
end users. We had to be confident that we understood, as much  
as we could, about some challenging scientific subjects.

Thinking about Thinking.
We figured that the work environment could help us organize  
our thoughts. But in thinking and learning more about thinking,  
we connected the basic ideas of human cognition to behavior  
in the work environment. This led to a massive extension of  
the normal design process. Our research covered the cognitive 
processes entailed in seeing, hearing, variously sensing, attending 
to stimuli, focusing and remembering, deciding and planning 
—all contextualized and explored within the real world.
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in progress. We create visual triggers to help us remember  
and find information. But the way we do this is very individual.  
The physical system must allow for this individuality.

Designing for Interactions.
There is a dilemma about choice and freedom. People need to  
be able to work they way they want to work. People do not want  
to be corralled. Creativity cannot be coerced. The potential for 
improvisation has to be built into the structures. This is the way 
creativity works. 

The mind needs to focus. But not all the time. We also need 
minds to meet, to intersect, and to interact. We need a mix of 
focused attention and open collaboration. We wanted to create  
an environment that helps you switch modes, from individual to 
teamwork, within the flow, without disruption, without booking  
a meeting room two floors away and two days away, without the 
need to move from your place, change locations, or shift context.

Open or Closed.
The workplace can take up various layouts and landscapes.  
We talked to people in offices around the world, from different 
sectors and different roles. We found that everyone arrives at 
surprisingly similar issues. Cellular offices were generally personal 
and could be tailored to individual needs, but the main paradoxes 
occur in shared spaces.

What people like about open plan offices is the sense of 
community — working together with their peers, knowing 
what’s going on, being involved, and contributing to a shared 
goal. What people dislike about open plan offices is the 
frustration of distractions and interruptions. Here is the 
fundamental conflict. On one hand people want to be 
involved and participate (collaborate), but on the other hand 
they want to be able to work without distractions (focus).

The Organization of Memory.
Through observing people at work, we found that people use the 
space around them in very familiar ways. People organize, group, 
and prioritize work materials into time-based categories—what is 
needed now, soon, and later. What’s at your desk is an expression 
of what’s in your mind. People will use every available surface to 
assist in workflow. The desk is a given, yet people pile and group 
materials on the floor, and pull out a drawer for a temporary zone. 
They layer information in time and space, creating a personal order 
that makes sense to them, prioritizing what is needed now, what’s 
next—just out of arm’s reach, and what’s needed later, usually 
stored out of sight and for the time being, out of mind.

Primary, Secondary, and Tertiary Zones.
There seems to be a relationship between the importance of 
information and this hierarchy of space. We were intrigued. We 
sensed there was an underlying logic here. Think of a parallel. In  
a commercial kitchen chefs use the same horizontal and vertical 
space to organize work materials. Work is staged in primary, 
secondary, and tertiary zones. The primary zone is where the key 
work for a meal is carried out, the secondary zone is where key 
ingredients are set out, and the tertiary zone is where equipment  
is stored—often above the head.

Similarly in the office, the primary zone is where we carry out  
our work—our personal space, the secondary zone is where we 
manage our work in progress, and the tertiary zone is where we 
store reference materials. We all consciously or subconsciously 
arrange things spatially according to a pattern, a narrative of good 
work practices. We make decisions all the time about priorities, 
based upon these spatial arrangements. 

Creating Task Landscapes.
Our concepts of spatial organization grew to provide a “task 
landscape” based on an open architecture of layered horizontal 
terraces. The provision of “terraces” instead of shelves allows 
people to decide how to best use surfaces to suit their working 
style. This is more important than that, this belongs to that.  
If I put this here it means X, if I put it there it means Y.

Boxed and elevated terraces were developed to assist in the 
classification of information and materials. Work is visible, either  
as a place to park accessories or above the head for reference 
items, but not in the way—liberating the primary worksurface 
where “live” work presides.The task landscape is about how and 
why we set things up and lay things out the way we do. We form  
a mental map and subconsciously place things according to a 
pattern we recognize. We may put reference folders in one spot, 
items in another, and have a system of piles or files for our work  
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Focused Work. What stops us from being 
able to focus? Our attention is grabbed 
mainly by noise or visual distractions.  
The distractions from those around us 
make us lose our train of thought or 
change focus to something outside the  
task at hand. In the work environment  
we get accustomed to regular sounds.  
It is the loud, unexpected, intermittent  
noises that grab our attention. The other 
major aural distraction is picking up 
meaningful words. We all know how atten-
tion is diverted when someone mentions 
your name. A background conversation 
that was previously tolerable now becomes 
distracting and hard to ignore. There are 
many visual distractions within the office 
environment. Faces in particular grab our 
attention. In order to be able to focus we 
need to be able to block out visual and  
aural distractions.

How do we achieve this level of focused work in an open 
environment? In our early research we pursued the idea of 
providing visual and acoustic isolation, putting up barriers and 
screens. However, we came to understand that this is not an 
adequate solution. The answer lies in giving people the choice 
to be focused or to be collaborative: a place where you can 
signal your state of mind. 

Make Signals Visible.
Communicating work-modes is the key to timely interactions.  
If people are able to see that you are busy, they can judge 
whether or not to disturb you. People are good at inferring from 
posture, voice, and facial expressions what another person is 
feeling. It is only through awareness of others, that you can 
adapt behavior and ensure appropriate interruptions. If you can’t 
see someone, you can’t know whether they are busy nor decide 
if you should interrupt them. For example, by popping your head 
around a visual screen to see whether they are busy you have 
effectively interrupted them. In contrast if you have a clear visual 
sightline you can observe them and decide on your action 
without them being aware of your doing so. This is more subtle 
and deferential.

Filtering Distractions.
The design goal for screening was to create a visual filter,  
while still allowing work-mode signals to be visible. The concept 
is based on our ability to change our focal length depending  
on what we wish to focus on—our ability to “look at” or “look 
through” things. Take, for example, a fence. We look at a fence 
and see the fence, meanwhile what’s behind it, is out of focus. 
Alternatively, we look through the gaps in the fence and the 
fence drops out of focus. This adaptation of focal length, is 
something we all do naturally—a human facility we can use. 

The See Me  TM Screen.
The See Me screen is designed in response to social signals.  
It creates a visual boundary that filters distractions without 
creating isolation. Its openness enables instant observation  
and communication with others when your eyes shift focus.  
It enables you to see and be seen. The idea behind the See Me 
screen is to use this natural ability that people have to change 
focus, as a means of filtering out visual distractions. From this 
starting point, we discovered several key criteria through our 
experimentation and design process.
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We Meet at the Eyes.
To communicate well we need to meet at the eyes. When the eye 
movement is mapped from two people talking with each other,  
the main focus is around the eye area. A large portion of how we 
communicate is through the eyes. This is why “seeing gaps” in the 
See Me screen are predominantly at eye level, so that people 
naturally meet at the eyes as they change their focus. We communi-
cate with all our senses. Sound is important too. Experimenting with 
different techniques, we found that people don’t like to talk through 
material—they would opt to talk around it rather than through it.

Creating Hot Spots.
It’s hard to hold a complete conversation with just the eyes.  
Talking to someone and only seeing their eyes is great for quick 
exchanges, but in a longer conversation we prefer to be able to see 
facial expressions and body language. To cater to this, we designed 
visual “Hot-Spots” into the screen. These are slightly larger gaps—
spaces where you can look through and see a person’s face. But  
for any longer than a few minutes, these Hot-Spots become a barrier 
to communication, due to the multi-sensory nature of communication. 
For this reason, we designed the screen to taper off at the edge  
to create the transition from quick exchange to conversation. If you 
tire of talking through the screen, you may simply move to the edge 
where you can see the whole person.

Geometric or Random.
We discovered that pattern is important. We found random patterns 
most effective. With geometric patterns, your brain detects patterns 
and starts to fill in the gaps (the Gestalt effect). Repetitive geometries 
can also play tricks on your eyes and are visually fatiguing (the Moiré 
effect). We looked to nature for random patterns and developed 
designs, which where organic, and incorporated visual gaps in  
the appropriate places.

Open Sightlines.
Opening up sightlines gives people visual access to colleagues. 
Open sightlines encourage timely interactions, as opposed to 
annoying disruptions. You can pick up on work-mode signals— 
“I’m busy,” or “I’m available.” Open sightlines allow you to assess 
whether people are available; you can observe visual cues for 
appropriate timing and modify behavior if you can see that someone 
is concentrating. Making work-mode signals visible is key to 
achieving the desired levels of focused attention.
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From One to Many.
The framework for collaboration is generated by opening up the 
work environment appropriately and by providing natural gath-
ering spaces for impromptu interactions. For the individual, with  
immediate knowledge of others, interactions become relevant  
and timely. For the team, in close proximity, the gathering spaces 
stimulate collaboration, which is prompt and allows fuller team 
inputs. The configuration of space determines the quality of 
interactions. They are more relevant, timely, and efficient. 

Meet Me  TM spaces.
The critical design goal behind the Meet Me space was to  
provide an impromptu meeting space for all the mini meetings 
that occur throughout the day. Our research shows that work 
moves forward faster when interactions are short, frequent,  
task relevant, and well-timed.

Meetings in the moment.
Our observation of work revealed that teams operating in 
traditional arrangements often move to separate meeting spaces. 
This causes disruption, time is taken to move, people have  
to shift context, and thoughts are lost. Creating spaces in a 
primary work area enables these meetings to happen in the 
moment. There is no need to move physically to another space.  
Collaboration in your own space enables the team to gather 
around, share ideas, make decisions and keep work moving 
forward, with minimal disturbance.

Shaped by Human Behavior.
Our concern in designing the primary worksurface was to 
consider the needs of the individual as well as the team, to 
encourage smooth transition from teamwork to individual work. 
We experimented with different shaped worksurfaces to see if  
the shape could modify human behavior. What we found is that 
convex and concave shapes create quite different affordances. 
Firstly, the shape of the desk evolved by thinking about how 
people work together—they huddle. The convex curve on the 
front edge encourages people to gather—a few people can group 
around a monitor, two people can work together on a document, 
and all have equal visual access. This is opposed to traditional 
concave shapes where the desk owner always gets the best view.

The convex shape of the worksurface creates a natural edge  
to the workspace while encouraging hosting. The reverse  
concave curve, which intersects between personal workspaces  
and connects to the Meet Me space, creates a physical pocket  
to gravitate towards. The combination of curves defines personal  
and collaborative workspaces.

Collaborative Work. The adjunct to focus 
work is collaborative work. Growing  
evidence shows that when the quality  
of collaboration improves, so too does  
the efficiency and quality of the work.  
Collaboration can increase the likelihood  
of innovation. So improving collaboration  
can have a direct effect on the flow and 
development of ideas throughout an  
organization. Within most organizations 
there is a huge potential to increase  
collaborative work, which in turn unlocks 
value and drives better work performance.
Collaborative work can happen between 
groups of people either face-to-face or  
distributed by time or space. Teams can  
be tightly coupled (working together)  
or loosely coupled (working separately but 
to a common purpose). Their communica-
tion and support requirements will vary 
depending on the type of collaborative task.
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Focus within Open Space.
Open plan systems today are capable of offering environments, 
which foster the collaborative modes, but struggle to meet the 
needs of people trying to concentrate individually—in the focus 
mode. In the pursuit of the Holy Grail of a “great workplace”—
one that is productive, creative, and responsive—careful 
attention is needed to design for all work-modes. We want an 
environment that deals with individual focus, open collaboration, 
and everything in between.

The Open Office.
We’re not scientists but we do know that the physical environ-
ment and the organization are deeply connected. This is more 
social science than neuroscience, but human beings are social 
animals. By knowing what’s going on around us, we can build 
new connections. The more people are aware of what’s going 
on around them, the better they are able to contribute.

Grit in the Oyster.
The design process is good at turning ideas into concrete forms. 
We had to make these abstract notions much more tangible. 
Design and construction took shape around nuggets, like grit in 
the oyster. Thoughts need triggers. How are thoughts triggered 
anyway? By cues, by other people, by environmental details,  
by serendipity and a degree of randomness. Environments  
were conceived that reflected properties of the mind, sudden 
half-conscious perceptions, working memory, and long-term 
memory. We thought the physical design could assist the 
organization of memory. We know a lot about the needs of the 
workplace. We need to display work in progress. We need 
devices which allow us to park and position thoughts, to 
retrieve, and locate ideas. This is about visible manifestations,  
a stimulus to cooperation—people need to see visual cues.

From a Workspace to a Mindspace.  
The workspace that shapes the interactions 
between people also helps determine behav-
ior by conveying individual work styles and 
modes. However this is much more than 
self-expression in the workplace. This is 
about setting up trains of thought, making 
signals visible, making accessibility clear, 
and starting cooperative chain reactions. 
A good team is just like one big brain with 
finely-tuned antennae processing huge 
amounts of information and firing pulses  
in all dimensions. This is exactly what  
creativity feels like. It has its own life. It is 
not under the control of one person. The 
whole is more than the parts. Connectivity 
is at the heart of innovation. We began to 
grasp that we could build an environment 
that fosters innovation. We had digested, as 
best we could, the expert knowledge from 
the world of work practices and the world 
of cognition. We had been helped by these 
experts to see the strong overlap between 
inner and outer processes, and to develop  
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a fusion in cognitive ergonomics. We had  
moved, in the mode of all good design  
processes, from a problem space to a  
solution space.We had moved from open 
issues to tightly defined specifications.  
We had arrived at a clear picture of what 
we wanted — a responsive environment. 
An environment for innovation that 
sparks creativity, that makes the output of 
individuals and teams much more insight-
ful, spontaneous, and effective. We had 
something in our grasp, which responded 
to something deep in the way people think 
and behave at work.

The Living Lab.
We constructed a “living lab” where we could make fast prototypes 
and test them to refine our thinking. The living lab created a 
constant cycle of concept generation, rough prototyping, and 
evaluation, so the whole design team experienced firsthand the 
idea from a user’s point of view. Industry experts were invited to 
review our work throughout the design development stage. Many 
prototypes were built. Some worked. Some failed. All contributed to 
the final design. We are excited about the result and hope you share 
in our sense of excitement. Join us on this ongoing exploration.
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Where do you begin a design project like this?
We often spend a third of our entire design process develop-
ing the design brief, defining the area of exploration. This 
project was no different. To get the right answers, you have 
to ask the right questions. And to get those, you need to get 
out in the field and engage with the real world. A commer-
cial furniture system has four customer levels: end users, 
architects and designers, facility managers, and business 
owners. They all have the same group of needs, but their 
priorities shift significantly within that group. For example, 
the end user is most interested in how comfortable they  
are going to feel at the workspace; does it allow them 
to work in a way that they want to work? But a facility 
manager might emphasize how easy can I specify this 
product? How flexible is the design and will it accommodate 
changing business needs? 

“We were determined not to 
create just another iteration 
of a desk surface. We wanted 
to find out whether there 
were significant needs in the 
changing workplace that we 
could address.” 

Ed Burak
Designer, Formway Design, Wellington, New Zealand.

Design Process
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only way we could address this challenge was to look  
at each separately, and then combine what we learned.

As a result we discovered shared principles, especially 
between focus and collaboration. Awareness is a great 
example. We realized that a heightened sense of awareness 
of your environment and your colleagues contributes to 
great collaborative experiences, but also to a more attentive 
workplace as well. 

How does that discovery translate into 
the physical design?
Conventional thinking says if you want people to be atten-
tive or focused in open plan environments you need to 
hide them behind screens, and block off visual and audible 
distractions. The research made us realize that this is the 
exact opposite of what you need. If people are not aware  
of those around them, they can’t be considerate. They may 
speak too loudly on the phone or to their colleagues, having 
no awareness of the impact they’re having on the rest of 
the office space. So, how do you address that? 

You open up sightlines. You know the cliché — seeing is 
believing. If people see the effect of their behavior on the 
work of others, they will change that behavior.

Were their other new discoveries for you 
and your design team?
We’ve always been most interested in the things we didn’t 
know before, and addressing users’ latent needs to create 
new products. One of the most exciting realizations was the 
idea of a work continuum. Typically, we think the working 
day is divided into two modes: one being individual focused 
work and the other highly collaborative work, like when 
we’re in a meeting. The reality is people spend a huge part 
of their day somewhere in between, going from quick  
five-second questions and answers, getting information on 
the fly, or having five-minute meetings. We wanted to design 
a system that would allow workers to have these sorts of 
interactions at their desks. A big frustration for people at 
work is context shifting, having to pick up your things and 
go to a meeting space or to a table, when all they really 
wanted to do was spend three minutes getting help — that 
means you can progress your work. When someone is in  
a good work flow, you want to help them stay in it as long 
as possible. Context shifting stops the flow. 

That realization led to the development of the Meet Me  
space. It becomes this neutral territory that creates natural 
interactions, exchanges of information, and meetings. 

What is Formway’s design process?
We use a number of different design methodologies. One  
of the most powerful is Voice of the Customer. We talked  
to all of our different customer groups to better understand 
their point of view. With end users for example, we sat  
with them at their workspaces and talked with them for 
about an hour and a half. What we wanted to discover are 
the things that delight them about their working environ-
ment, what frustrates them, what they do to make their 
working day better, and what the barriers are to a better 
work experience. We observed people in their workspaces  
as well, and photographed them. The end result is a huge 
body of data, hundreds of pages of transcribed conversa-
tions and images to study, looking for interesting ideas  
and behavioral patterns across all these customer groups. 
We grouped similarities and tried to make sense of it all.  
The Voice of the Customer research is a platform. It provides 
great insights in its own right, but it also helps us identify  
what we don’t know, the areas that we need to start 
researching to grow our understanding.

As part of your process, you set the design team up in a 
remote location?
We already had understanding of the pragmatic issues of 
workspace design. Things like power and data management, 
and height adjust options. But in order to better understand 
and explore our guiding principles, we isolated ourselves 
from the studio and found a piece of office space in the 
middle of the city. We called it project Open Cloud — basically 
it was like going back to school. We identified experts  
in cognition, focus, and collaboration who visited us and 
delivered lectures. They also acted as conduits, introduc-
ing us to relevant researchers and scientists, and helping 
us draw the right conclusions. We were trying to distill 
the ideas into practical applications, looking for the design 
opportunity. Understanding cognitive principles, for example, 
would lead to hundreds of sketches and prototypes.

We ended up having two huge sets of data; we had the 
Voice of the Customer data and our research and scientific 
enquiry data. So we combined it, looking for patterns. Our 
customer data told us what people expected and how they 
used their workspaces, and the scientific data told us why.

Project Open Cloud lasted six months. We decided to study 
cognition, focus, and collaboration in isolation. We knew that 
one of the most important design challenges was accommo-
dating the tension between collaborative work and individual 
work, especially in open plan work environments. But the 
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the relationship. If someone’s walking down the street and 
the phone rings why do they tuck themselves into a corner 
of a building? Is it to block out some visual distractions 
or is it to send a signal so that someone else doesn’t start 
talking to them? Or is it both? How can we take that idea 
and build it into workplace design. 

Is this the future of workplace design?
The finished design is the result of a process that began 
with this question: Does the world need another desk?  
It’s a tough question to ask yourself before you’re about  
to head off and invest in four years of research and devel-
opment. We were determined not to create just another 
iteration of a desk surface. We wanted to find out whether 
there were significant needs in the changing workplace  
that we could address. 

Our design is founded on research into cognitive  
ergonomics; how people make sense of the space around 
them. Designing for cognition has been talked about in this 
industry for a while, but the talk hasn’t been translated 
well into finished products. We’ve been determined to trans-
late our cognitive ergonomic research into our design in  
a tangible way. As a result, the product semantics — every 
curve, every dimension, every shape — tells a story that 
leads back to our understanding of the way we focus, and 
how we collaborate — our minds at work. 

People shift very easily from their own head-down, focused 
workspace to exchange information and then get back down 
to it. And it works incredibly well. We’ve been sitting at the 
prototypes of those desks for a few years now, in different 
iterations of course, and we have reduced our formal meet-
ings by sixty percent.

If we all work differently, how can workplaces be designed 
to cater for different needs?
We’re determined not to be prescriptive in our design.  
The last thing we want is to create a system that says 
“Okay, this is going to make you work more innovatively,  
or creatively, or more collaboratively, but only if you work  
in this particular way.” That’s a fast track to product  
development failure. You have to design spaces as a  
work tool that responds to the way that people work.

We understood that people like to organize their work  
in their own way, and that they use the task landscape  
as cues. For example, people use breaks in surfaces to 
group and prioritize their work. If work is on the far side  
of a surface break, it means one thing, if it’s on the other 
side, it means another. Also, people have work zones.  
They have primary zones, nothing else goes there apart 
from the work that is live, right now. Other areas are used 
for storage depending on priority, or how often it’s used. 

The challenge for us was to create a non-prescriptive work 
environment that reflects these sense-making behaviors we 
all have. We want a space where the semantics of a product, 
and its aesthetics, support natural human behavior. We want 
people to be able to sit at the workspace and get to work, 
naturally, following their instincts and their own idiosyn-
cratic ways of working. 

You firmly believe that an environment can help people 
 work together better?
Absolutely. If you get the conditions right. When a situation 
isn’t quite right, people often adapt their environment or 
create makeshift tools to make things easier. You can see 
this in the workplace, and it’s a starting point for great 
design that meets their needs. 

For example, think about how people gather together. 
Why do they get up and leave their cluster of desks to meet 
with someone around a small table, as opposed to talking  
to each other back to back? It seems obvious when you 
think about it. When people gather together in a field, they 
don’t stand in a line in an orderly way, they have a proximity  
and a visual contact to each other which is appropriate to 

Ed Burak

Ed led the Formway Design  
team that developed Hum, Minds 
at Work. Ed graduated in Industrial 
Design at Wellington Polytechnic  
School of Design 1991, and joined 
Formway Design Studio in 2000. 
Formway Design is a team-oriented 
studio that develop user-centric  
designs for office environments.
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Environments that work 
the way minds work.
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The key design opportunities  
were to design a workspace  

that would:

Create focused workspaces 
in an open environment. 

Provide a clear  
definition of  

personal spaces. 

Encourage individual  
display of work  

in progress. 

Use the way our minds 
organize and prioritize 

information. 

Make it easy for  
people to see and  
find information.

Provide terraced  
surfaces for the layout  

of information. 

Allow for individual  
flexibility in the way people  

organize their items.

Create space for personal 
display, and shared display. 

Create proximity  
for those who work  
together most often.

Create seamless transition 
between focused  

and collaborative work.

Provide meeting space 
without shifting place.

Allow for seamless  
movement between  

work-modes. 

Support different  
working styles and  
working strategies.

Create flexible and  
adaptable workspaces  
to match work styles.

Ensure clear sightlines to 
make work signals visible.

Encourage awareness  
of those around you. 

Minimize visual and  
aural distractions through  

filtering distractions. 

Ensure clear definition  
of shared space  

vs. personal space. 
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The changing nature of work may be more  
in the head, more knowledge based, more 
intangible, but it occurs in the context of  
environments and habitats. The design  
of these environments should support the  
different ways people work. There is a paral-
lel between physical and mental activity. One 
is the mirror of the other. If we match our fur-
niture to our physical ergonomics, why don’t 
we match our furniture to our mental ergo-
nomics? We are committed to the ideas of 
Cognitive Ergonomics. We are not scientists. 
We seek to learn from pioneers. We seek to 
be leading practitioners in applying the prin-
ciples of Cognitive Ergonomics. We can set 
out our claims on the territory not as complete 
achievements, but as well-founded constructs 
and beliefs. Through our research, our analy-
sis, and our examination of expert views, we 
arrived at a range of stimulating ideas. But 
ideas have to go somewhere. Many ideas 
crystallized as action points. These points 
steered the design work, set targets, and  
were captured in the physical product. 

What does this 
mean for the future? 
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Our research had 
pragmatic outcomes. 
All this can be boiled 
down to the following 
guiding principles.
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1 2Organize Your Mind.
The physical space should help us organize  
our minds through an understanding of  
how our brains work and how we process 
information. Work materials can be 
managed by enabling the layout and 
grouping of information. This should be 
easy to see, easy to reach and easy to find. 
Worksurfaces should be layered in space 
and time. Work materials need to be orga-
nized into what is needed now, soon and 
later. Space should be arranged for both 
physical and mental convenience.
 

From One to Many.
Furniture can set up interactions. The focus 
used to be on physical interactions and 
the importance of physical ergonomics. 
The new focus should now include the way 
we think and the importance of cognitive 
ergonomics. Ideas flow from the mind of 
individuals and are shared socially. This 
requires different forms of work, from 
focused attention to open collaboration. We 
should be able to work seamlessly across 
different work-modes. The work environ-
ment should be able to filter and minimize 
distractions and also be open enough to 
meet others without a change in stride, 
minimizing cognitive discontinuities.
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3 4Make Signals Visible.
We all work and think differently. The 
work that we are now required to do has 
multiple tasks and requires different states 
of mind. Ideas can be both triggered and 
confused by the signals that surround  
us. Environments should help develop  
a greater awareness of those around us. 
The more people are aware of what is 
going on around them, the better they are 
able to contribute to the team: being aware 
of who is around you (social awareness); 
what is happening around you (action 
awareness); and how things are going  
(situation awareness).
 

Minds at Work.
The office is a social framework where 
people gather to perform work. In a busi-
ness world with a greater attention to 
individual creativity and collaborative 
innovation, the office should encourage 
good behaviors. At a cultural level, we have 
set in motion a change in beliefs and atti-
tudes, with greater emphasis on focused 
creativity, on better interactions, on flex-
ible responsive environments. We believe 
we have crossed the threshold of the next 
phase of workspace design, which will 
clearly embody and support the effective-
ness of minds at work.
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“If a cluttered  
desk is a sign of  
a cluttered mind,  
of what, then, is  
an empty desk?”
Albert Einstein
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Don’t Work, Hum.
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