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nothing to do with memory at all, but only with
reminding and was therefore merely the semblance
of wisdom and not the real thing. The danger in it
was that men might begin to rely on writing instead
of truly learning things by imprinting them on
memory first [3, 7].

So, if there is no passive store of facts in the brain,
when does such a passive store, held externally, help
you? It works for clerical tasks where you can apply
information without internalizing it because its
purpose is not to affect you but to affect some
pre-determined action, artefact, procedure or even
another person. Examples include: logarithmic
tables, diary schedules, telephone numbers, PIN
numbers and the information recorded in a driving
licence, In these cases, you can apply such
information equally effectively whether you “know”
it or are reading it off a piece of paper, This type of
irrformation is, in fact, particularly costly to
remember because you have to develop some
contrived model of the world which will re-generate
this arbitrary fact for you. We believe PDAs should
excel in supporting the storage and use of precisely
this class of information - for any kind of worker.

SUPPORTING KNOWLEDGE WORK
If the characterisation proposed in this paper is
correct, then true knowledge work, cannot be
automated. At the points where it apparently can be
automated, then it is no longer true knowledge work.
Given the growing proportion of knowledge work in
organisations, this is an ambivalent discovery for a
computer company to make. Our approach at
Hewlett Packard is to try to understand how we
would design computer tools differently if they were
focussed on supporting the act of informing people,
rather than on storing or processing information on
peoples’ behalf. Here are some of the ways in which
that leads us to think differently:-

1. Avoid trying to help knowledge workers in ways
which involve the tool in “understanding” the
information it is holding or predicting what the
user wants to do with it. Only the knowledge
worker can give meaning to the marks on the
paper or on the screen and they do not know and
cannot predict what this meaning is until they
have been informed by it.

2, Concentrate on capturing and reproducing the

appearance of marks made by knowledge workers
rather than interpreting them. These marks made
on paper, screen (or indeed any other physical
surface ffom cave wall to whiteboard) is how
people change their environment in order to
carry information from place to place or time to
time [13, 16]. They are also used to externalise
their own thinking - a type of scaffolding whilst
they are in the process of informing themselves
[1, 2]. Changing these marks or their
arrangements may not do the knowledge worker
a service when it comes to cueing the re-call of
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their current understanding of an issue or their
intent to inform another,

Use electronics to mimic and extend the ability of
the physical environment to inform an individual
worker or an organisation of such workers.
Hutchins’ work on ship navigation provides a
powerful example of the physical environment
being used as a holder for distributed information
whilst a team of people collectively compute it
[8]. The key here is seeing people as the primary
computing devices and the technology as
providing a flexible environment for presenting a
problem in ways which make it readily accessible
to human computation. Current tools tend to treat
presentation as a side-effect of their computation
rather than their primary goal. Indeed, the
devices which do this part of the work today are
called (and generally considered to be)
“peripheral”, i.e. they are peripheral to the main
job which is seen to be “computing”. Turning
these so-called peripherals (e.g. printers,
scanners, disks and displays) into independent,
informing appliances which are useful in their
own right, is a primary goal of our laboratory.

Remember that knowledge workers cannot
predict what will inform them or how it will
inform them, The dream of providing such
workers with an “electronic encyclopedia in the
sky” only satisfies those caseswhere someone can
predict what they need to know,

Knowledge workers are in the business of
labelling things in new ways. They cannot do this
until they have been informed. It is hard today to
keep information electronically without labelling
it. The smaller PDA displays get, the more
necessary labelling becomes.

Don’t encourage organisations to think that
storing information is an alternative to being
informed by it,

Beware of the assumption that forgetting is a bad
thing for humans ~nd that we “shouid design
computers to cover for this “weakness” in our
make-up. Forgetting is at the heart of new
concept formation.

CONCLUSION
Humans are informed (ie. given form) by perceiving
their environment and act more effectively in
relation to the environment as a result. The primary
role of knowledge workers in organisations is to
inform themselves so that they can, in turn, reform
their organisations to behave more effectively in
relation to the environment.

When the human race invented the written mark as a
carrier of information, this simple modification of
their physical environment radically enhanced its
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capacity to inform them because it broke, for the first
time, the physical constraints of time and space.

We are anxious to improve the capability of
computing technology to support this act of
informing. The rise in importance of knowledge
workers in modern organisations makes this even
more important because these peoples’ entire value to
their organisation rests on how effectively they are
informed not on how large their databases or filing
cabinets are.

Von Neumann computers have been the dominant
metaphor for understanding human knowledge for
the past 20 years - equating it with retrieving data
from a passive store in order to affect a current
action. This has guided much of the work on otlce
support tools and downgraded the perception of
humans as powerfid information processors which
has seriously de-railed our thinking on how humans
actively change as they perceive and change their
environments,

Our approach to information appliances is based on
re-evaluating the ancient breakthrough of making
written marks in the context of modern computing
and communications. We think we can profitably
exploit electronics to extend the physical
environment’s capacity to inform knowledge workers
and their organisations by breaking a new set of
physical constraints of time and space. We would be
content if our contribution had even a tiny fraction of
the impact of the first written marks made on stone.
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