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Abstract: Formal tools (i.e , tools that operate on circumscribed input using rules, and
that contain a model of the workplace in which are to function) are attributed central roles
in organizing work within many modern workplaces. How to comprehend the power of
these tools? Taking the (electronic) medical record as an example, this paper builds upon
recent calls to overcome the dichotomy between the Formal and the Informal and
proposes an understanding of the generative power of such tools which does not
attribute mythical capacities to either tool or human work. The concrete, real-time use of
formal tools is the starting point. These steps towards a sociology of the formal are crucial
for a more comprehensive understanding and evaluation of such systems.

Introduction

Through offering abstracted models of the work, and/or through the processing of
input into output, formal tools are attributed central roles in organizing work within
Just about any modern workplace. What is it that these tools do in practice? How do
they add to or interfere in the work performed? Answers to these questions are
highly relevant for all those who believe that technology design might be improved
through theoretical insight into the processes of everyday work. Yet any answer has
to sail a risky course between either granting too much power and self-sufficiency
to the tool at the expense of the workers (and thus replicating the rationalist
discourses of ‘naive formalists’ (Star, 1995)) or overly stressing the versatile and
creative skill of the human workers versus the ‘rigidity’ of the formal tool. Both
alternatives overlook how it is in the interrelation of the tool’s functioning with the
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human workers’ work that new potentialities emerge. Through this interlocking, for
example, new competences for workers can be achieved, higher levels of
complexity in work tasks can be reached, and activities can be coordinated over time
and place (Bowers, 1992; Suchman, 1993; Robinson, 1994; Berg, 1997).

Yet what does this interrelation look like? How does it yield new workplaces?
The danger of speaking of ‘interrelation’ is that one may be seen to end up in some
middle ground, taking over too many assumptions from the naive formalist’s
position and its ‘naive informalists’’ sibling. In fact, this is what often occurs in
much recent work on the interrelation of formal tools and work practices. Yet how
can we grasp the generative power of these techniques without having to assume the
superiority of their models, or the purity of their logic? Likewise, how can we
account for functioning tools without having to fall back on the interpretative skills
or superior flexibility of human workers as the bottom-line explanation? Either of
these two options would re-invoke the grand categories of the Formal or the
Informal, and would draw on a priori’s questioned in recent science and technology
studies (e.g. Haraway, 1991; Latour, 1994). This would constrain our analytical
understanding of such workplaces, and woud ultimately limit the innovative
contributions that can be made to technology design. Building upon recent work in
science and technology studies and related fields, then, I will propose a more
mundane understanding, and touch - in the limited space available - upon the
differences such an understanding could make.

The route into this analysis investigates the real-time work of and with formal
tools in current practice.! The materials presented here are taken from an ongoing
study of the construction, implementation and use of an electronic medical record
system in an intensive care unit (ICU) in a research hospital in the Netherlands.
This system was thoroughly adapted from the generic, commercial version by two
nurses and an anesthesiologist, all working on the ICU. At this moment it has all
but completely replaced the ‘paper’ record, functioning as the patient record for both
nurses and physicians: a rather unique situation.

~

Distribution

Only as part of a concrete work practice does a formal tool come to life. By itself it
does not do anything: people must tum on the computer to use the record.
Organizational routines, instruments, specific forms: all will have to be in
circulation, interlocking with the tool for it ‘to work’. This is not a deep
metaphysical point: it is like saying that a bicycle doesn’t work unless someone sits
on it, and you have a road, a pump for your tires, gravity, an urge to cycle, and so

1 This paper is adapted from a larger paper (forthcoming in Science, Technology and Human
Values), in which I also explore a historical route, asking how the current map and terrain have
been co-produced through time.



forth. Andjust as the activity of 'biking' is then produced by this assembly of sorts,
the generative power of the record is produced by this hybrid.

Yet this point does lead to a reconsideration of the way tool and practice are
related. Let us look at a section of the record crucia for nursing work: the ‘fluid
balance'. This section maps the total daily difference between dl the fluid that has
‘gone in' (i.e, infusions, drinks) and al that has gone out (i.e., urine, saliva, blood
loss, fluid from a drain). The number in the record is the result of a series of
procedures. In the paper record, the nurse adds the numbers that are listed on the
'intensive care list' (Figure 1). These numbers (itemizing the amounts and types of
fluid gone in and out within a 24 hour period) are themselves the result of
meticulously structured work routines: al infusions that are given need to be written
down, and care should be taken, for example, to write down at the end and
beginning of a 24 hour period how much ill remains in the infusion bag. All
drinks should be registered, and the amount of urine, feces and drain fluid should
be monitored and divided into 24 hour segments.

Figure 1. Fragment of the peper records 'intendve care list'. This fom covers one day, the
columns marking two-hour periods Not shoan are the temperature, blood pressure and pulse
grgphs, the respiration parameters and the mediication list. These aedl on the same page, in the
sare tempord formd, <0 that interdate! danges are radaed visble The flud bdance is
producad through the two sections shown heres ‘vochtopname (fluid intake) and ‘vochtverlies
(fluid 10ss). The separate rows indicate foms of intake and loss, which are to be added, a the end of
the day, in the lagt two columns IN ad OUT. Addng these columns, and subtracung the
difference, yidds the 'totaal vochtbdans (totd fluid balance).

In the eectronic version of the fluid balance the lay out of the form was kept
intact, but it was designed as a spreadsheet: the program automatically gave the
totals of the data input in the columns and rows, for example, and it updated the
fluid balance when infusions were entered in the 'medication list'. (As in the paper
form, the medication list isjust above the fluid balance - itispartly visible in Figure
1.



