














The appearance of letters and numerals can transmit information.
Headlines are in print and filled in values are in handwriting. The colour and
the type of pencil used and the handwriting transmits information. The
interviews showed that this information was encoded and used by the doctors
and nurses. The screen docurp.ents use only one type of letters and numerals.
No colours are used.

Some decision-making tasks involve rapid changes of focal attention.
To the doctor the surveillance list is a basis for complex judgments and
decision-making. As he considers timerelations between status variables and
actions taken, he is changing the point of fixation and hereby the focal attention
between different parts of the document. This type of reasoning involves many
quick shift of the focal attention. It is done very fast. The corresponding data is
presented by the computer system on 4-5 screens. Change of focal attention will
in many cases also require a change of screen by pressing a funtion key. To
consider time relations between status variables and actions taken, the user has
to encode numerical time values and keep them in memory while the displayed
screens are changed.

Summary of results
The interviews and the trials showed that in addition to the information
extracted by encoding of numerical or semantic information there are also a
number of ways in which information can be extracted by the means of pattern
recognition and encoding of the characteristics of the media rather than the
semantic content. The result shows that the information extracted in this way
was is in fact encoded and used by the subjects. In many cases the subjects were
unaware of the fact that they encoded and used this information.

Discussion
When information is computerized, data formerly kept on paper documents are
substituted by screen displays which more or less resembles the paper
documents. The computerization means that new possibilities to search, sort
and put together information are offered to the user. However reading the
information from a screen display instead of from a paper also introduces
problems. The screen display normally contains a much smaller amount of
information than a sheet of paper. In order to perform a complex task such as
surveillance, fault detection or decision-making the user has to integrate data
across successive displays. This causes a strain on the shortterm memory as the
user has to remember information from one screen to another. This is
especially true in interfaces which uses 24 x 80 alphanumeric characters as the
only output media. There is a risk for "cognitive tunnelvision" which means
that the user does not consider all relevant facts for a decision.CWoods 1984).
Window-oriented systems allow the user to see information from different
documents simultaneously on the screen, but conflicts for the use of screenspace
may lead to high cognitive overhead as users must move, reshape, and scroll
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windows and shrink or expand icons. (Card & Hendersson 1987). Guidelines for
designing screen displays typically recommend not more than 25% filling of
screens. These recommendations refers to experiments on visual search tasks in
simple artificial displays with a small number of items. (Tullis 1983).

Due to the small number of subjects and the lack of controlled experiments this
study does not give any evidence of automatic processes. However it indicates
that the following suggestions seem plausible:

- f~r an experienced person in a familiar paper-based environment, knowledge
can be extracted by automatic and parallel encQding of spatial relations between
information units, pattern recognition, and from encoding of features of the
information media.

- the knowledge extracted can be used for micro-tasks like orientation, attention
directing, coordination of values in time, choice of an appropriate search
strategy, interpretation of semantic and numerical information, detection of
abnormalities and changes, and for getting a fast overview of the informational
content.
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processes requiring conscious capacity thus decreasing the capacity available for
other processing.

- if automatic information processes in a work situation can be identified and
described this can be used in the design of the human-computer interface in a
way that can reduce problems of cognitive overload.
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human-computer interfaces. It enables the use of colour and fonts as character
codes. It enables presentation of more information in parallel. If relevant
variables are mapped onto spatial positions it will be possible to design screen
documents where filled in values create patterns rich in information. Icons can
be designed in the form of miniaturized documents, where the graphical feature
of the document is kept intact even if no letters or numerals are readable. This
can enable fast transmission of more information than can be done by a
symbolic icon only. Fixed positions of icons on the screen can make up patterns
rich in information if the relative positions are decided by relevant variables.
Relevant quantities can be displayed in a manner which makes them possible to
be perceived rather than read.
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