Plans as Situated Action: An Activity
Theory Approach to Workflow Systems

Jakob E. Bardram
Computer Science Department, Aarhus University and Kommunedata I/S, Denmark.
bardram@daimi.aau.dk

Abstract: Within the community of CSCW the notion and nature of workflow systems as
prescriptions of human work has been debated and criticised. Based on the work of Such-
man (1987) the notion of situated action has often been viewed as opposed to planning work.
Plans, however, do play an essential role in realising work. Based on experiences from
designing a computer system that supports the collaboration within a hospital, this paper
discusses how plans themselves are made out of situated action, and in return are realised
in situ. Thus, work can be characterised as situated planning. This understanding is backed
up by Activity Theory, which emphasises the connection between plans and the contextual
conditions for realising these plans in actual work.

| ntroduction

The issue of workflow systems has been addressed by ®verd authors as ways of
routing information objects among users, and to specify automatic actions to be taken in
that routing typicaly according to certain process models (Medina-Mora et a., 1992,
Abbott and Sarin, 1994; Schd, 1996). A process mode is typicadly understood as a
computerised (i.e. formal) representation of work procedures that controls the order in
which a sequence of tasks are to be performed. These workflow systems for the
coordingtion of activities in organisations have dawn much attention, but have been
subject to much controversy and criticism for ther rigid representation of work in
process models (Suchman, 1994; Winograd, 1994; Bowers et d., 1995; Heath and
Luff, 1996). The potentid danger with current workflow systems is that their design is



predictated entirdy by forma procedures — ignoring (and even damaging) the informa
practice (Symon et d., 1996).

Suchman (1987) shows the importance of differentiating between work and
representations of work like plans and process models. Plans are representations of
Situated actions produced in the course of action and therefore they become resources
for the work rather than they in any strong sense determine its course. Suchmen
emphasises action as essential Stuated and ad hoc improvisations, which consequently
make plans rationd anticipations, before the act, and post hoc reconstructions, after-
ward. The theoreticd work on dtuated action, and the studies underlying it, seems to
have atained so much attention that the importance of plans and protocols as guidance
of work has been neglected. Recently, a the CSCW ‘96 conference in Boston,
Suchman hersdf commented that an unfortunate, but typica, mis-reading of her work
was that plans do not exist. Plans do exist and should be viewed as “an artifact of our
reasoning about action, not ... the generative mechanism of action.” (p. 39, emphasis
inorigind).

Nevertheless, in medica work, pre-hoc representations of work like plans,
checklists, schedules, protocols, work programmes etc. have proved extremely valuable
as mechanisms giving order to work. Such plans support handling complex work
Stuations, involving coordination and collaboration among severd hedth professonds.
For example, the patient’'s diagnosis and the associated trestment plan are essentid
coordination mechanisms, which convey information to the involved staff about the
nature of the illness and how the treatment should proceed. Without this plan, extensve
communication has to take place in order to inform al involved personnd about the
patient, his illness and how the physician in charge intends to cure it. Thus, plans as pre-
scriptions of activity are vauable, and indeed used, within organisations like hospitals to
carry out work. This makes Schmidt and Simone (1996) raise the rhetoric question to
Suchman of “What is it that makes plans such as production schedules, office proce-
dures, classfication schemes, etc. usgful in the firgt place? Wha makes them
‘resources 7’ (p. 169).

These dudies of work seem to leave us with what can be cdled the planning
paradox: On the one hand, due to the contingencies of the concrete work situation work
has an ad hoc nature. Plans are not the generative mechanisms of work, but are ‘merely’
used to reflect on work, before or after. On the other hand, we find that plans, as more
or less forma representations, play a fundamenta role in amost any organisation by
giving order to work and thereby they effectively hdp getting the work done. Within a
hospital context this tension between informal practice and forma procedures for work is
also discussed by Symon et d. (1996):

“[Alny investigation of work coordination should look beyond formal procedures to consider
contextual factors (i.e. factors that may give rise to informal practices), while at the same time
taking into account the use and influence of formal procedures® (p. 3, emphasisin original).

This planning paradox is addressed in this paper. First, the theoretica understanding
of human activity based on Activity Theory shows how a concept of planning does not
necessarily mean tota pre-handling and control of work, but can be achieved in the



course of activity. The fase dichotomy between plans and Situated action is removed and
it becomes possible to talk about, and thus support by computers, situated planning.
This theoreticd insght is then supported by empiricd ingght into the working of a Danish
hospital by illusrating the important role, which planning plays within hospital work and
how a computer syssem was designed to support planning without emphasising rigid
matches between plans as representations of work and work itsdlf. Findly, the paper
concludes by arquing that a workflow sysem often exists in a tenson between
supporting a smooth flow of work within a work practice and the organisationa needs
for accounting for thiswork, and that this tensgon needs to be consdered in design.

Activity Theory

Adtivity Theory originated in the former Soviet Union as part of the culturd-higtorica
school of psychology founded by Vygotskij, Leontjev and Lurija The theory is a
philosophica framework for studying different forms of human praxis as developmenta
processes, with both the individud and socid leve interlinked. Within the HCI
community, Activity Theory has recently attained increased attertion (Bedker, 1991;
Nardi, 1996) and has been proposed as a basis for CSCW research too (Kuutti, 1991).
Here | will focus on certain core concepts of the theory, which are fundamentd in
undergtanding the role of technology and human ectivity as guided by plans. The
following is based on the writing of Vygotskij (1978), Leontjev (1978; 1981), and
Anokhin (1973; 1976).

The fundamenta unit of andyds is the human activity which has three basic
characteridtics, firdly, it is directed towards a materid or idedl object which distinguishes
one activity from another; secondly, it is mediated by artifacts (tools, language, etc.);
and thirdly, it is socid within a culture. In this way, computer artifects, like dl other
artifacts, mediate human activity within a practice. By acting in the world, human beings
meet the objective world, which is experienced through the activity. Thus, human
knowledge about the world is reflection obtained through activity, condtituting the basis
for expectations, and desires about afivities in this world. This describes the basic
didectica relationship between the human being and the world, the subject and the
object.

The Structure and Development of Human Activity

Human activity can be described as a hierarchy with three levels  activities redised
through chains of actions, which are carried out through operations. Human activity is
aways directed toward a materia or ided object satisfying a need and the subject’s re-
flection of, and expectation to, this object characterises the motive of the activity.
Human activity is carried out through actions, redisng objective results These ac-
tions are controlled by the subject's conscious goals, which are the articipation of the
future results of the action. The activity exists only as one or more actions but the activity



and the action are not identical and cannot be reduced to each other. For example, for a
physician the activity of diagnosing a patient can be redised in severd ways. He can trust
the diagnosis stated by the genera practitioner on the referra papers. Or he can establish
his own diagnosis by obtaining the necessary clinica data, like blood sugar level, X-ray
pictures, etc, using the service departments at the hospital. Or he can use a computer-
based patient record system to see if such data are dready available. These are different
actions, mediated by different tools, which dl redise the activity of diagnosing the patient.
On the other hand, the same action can be a part of redisng different activities The
action of requesting an X-ray examination at the radiology department can be part of the
diagnosing activity or it can be part of preparing for surgery, thusrealisng atotd different
activity. Furthermore, actions are usudly polymotivated; two @ more activities can
temporarily merge, motivating the same action, if the god is part of reaching the maotives
of severd involved activities smultaneoudly.

Even though the god of the action can be represented in the human mind inde-
pendently of the stuation in which it has to take place, the practica process of redisng
the action cannot be detached from the conditions of the concrete Stuation. Therefore,
actions are realised through a series of operations; each accommodated to the concrete
physcd conditions of the action. While the analyticd level of actions describes the
intention of an activity — what results should be obtained — operations describe the
operationd level — how the action is redised, adjusted to the actud materia conditions of
the action. For example, the way the phone is used to order an Xray examinaion
depends entirdy on how the phone works, the phone number of the radiology
department, the physical surroundings of the phone, etc. Operations are performed
without thinking conscioudly but are oriented in the world by a nonconscious orienting
basis of the operation. This orienting basis is established through experience with the
concrete materia conditions for the operation, and is a system of expectations about the
execution of each operation controlling the operation, in the process of the activity.
Again, the action and the operations redlising the action are not idertica and cannot be
reduced to each other: an operation can be part of severad actions (together with other
operations) and the same action can be redlised through different operations.

Planning Recurrent Actions through Anticipatory Reflection

At dl three leves the human activity is guided by anticipation. This anticipation is the
motive of the activity, the goa of the action and the orienting basis of the operation,
regpectively. The anticipation of future events is the fundamenta principle of
anticipatory reflection as developed by Anokhin. The classical example of anticipatory
reflection is Anokhin’s rethinking of Pavlov’s discovery of the conditioned reflex: When a
dog sdivates in response to the ringing of a bell, it is not because sdiva is needed to
digest the bell but because the dog anticipates food to gppear in the future which hasto
be digested. The anticipatory reflection guides the activity by making an afferent
synthesis between a perception of the environmenta date of the activity, and memory
(i.e. the cumulated experience of the person). This afferent syntheds forms an



anticipation of the future state as aresult of the activity about to be performed. When the
activity is performed there is a feedback mechanism which compares the result of the
activity with the prediction, and any incongruence (i.e. a breskdown) gives riseto a
learning Stuation (i.e. the experience of the person is expanded). This mode of
anticipatory reflection based on the afferent synthes's between perception and memory is
agenerd modd for al levels of the activity.

The badc principle that makes the anticipatory reflection possible is the recognition of
recurrent structures in the world. The exidting of dl living beings and their reflection of
recurrent structures, which repeat themsalves over time, is the indispensable prerequiste
for prediction. Pavliov's experiments dso illudirate this because the response is mutudly
corrdated with the amount of training sessons.

Artifacts as Mediators and Crystallisation of Work

Describing human activity as actions redlised through operations helps to understand the
fundamenta role, which plans play in human cognition and activity. Based on prior

experience the plan anticipates future results of the actions redising the activity, but these
plans, or anticipations, have to be implemented through operations which are adjusted to
the materia conditions of the Stuation. The afferent synthesis explains how human activity
indeed is planned, i.e. anticipated, and at the same time Stuated, i.e. contextual.

Now one could ask what plans, as cognitive congtructs have to do with materid
atifacts like checkligts, production lists and workflow systems? However, within the
cultura-historical school there is no such differentiation between ided (i.e. cognitive) and
materid artifacts. plans as artifacts are wsed to mediate activity regardiess of whether
they exis on eg. paper or ae memorised. Human work is characterised by the
collaborative production of artifacts, each made with the purpose of mediating a certain
activity. The mediating characterigics of an activity is therefore crystallised (or
objectified) (Bagentsen, 1989) into these artifacts, and through use, the atifacts are
continuoudy modified and shaped to meet the evolving human needs. For example, the
radiology order form used at AAS is a product of years of experience in ordering X-ray
examinations, containing fields that prompt for certain important information. Therefore,
the cognitive plans and their materid counterpart are mere reflections of each other
because they are both resources for, and products of, human activity.

The SAIK project: Developing Computer Support for
Clinical Work

The SAIK 1 project was launched as the experimental part of redesigning a nationa-wide
manframe-based Hospitd Information Sysem. The am was to invedigate the
coordination and planning of patient care within hospitals and based on these

1 sAIK isaDanish abbreviation for “Collaborative Informatics in Clinical Practice’



investigations to develop a prototype — cdled the PATIENT SCHEDULER — illudraing
how coordination of patient care within hospitals can be supported by computer
technology.

This participatory design process took a 24-bed specidised medicd (endocri-
nologica) ward as point of departure for investigating the work and collaboration among
departments within the hospitd for the County of Aarhus (AAS). Typica patients a the
ward are diabetics or dderly patients with osteoarthritis. AAS is a middle size Danish
hospital with 1700 employees and 370 beds. It has 7 medical and surgical specidised
departments, each with 2 - 4 wards, several out-patients clinics, and severd sarvice
departments — e.g. radiology, laboratory, and pathology. Historically, Danish hospitals,
including AAS, have become increasingly specidised and centralised (Vallgarda, 1992).
This has resulted in large hospitals with a large number of specialised departments.
Because of this specidised nature of medica work, collaboration across departmentd
and professona borders is patient trestment and care per se, making the hospitd an
excdlent place for invedtigaing issues in computer support for people cooperation
closgly. For example, the daily trestment of dl patients admitted to the ward is based on
data from e.g. blood tests and X-ray pictures, which involves frequent communication
and coordination with the laboratory and radiology departments, respectively.

A fundamental statement within the participatory design tradition is that a profound
understanding of the users work practice is a pre-condition for designing computer
support. This understanding of the work at AAS was done as workplace studies based
on quditative methods such as quditative interviews, workshops, participative ob-
servations of daily work at the ward and service departments, meetings and conferences,
and studies of different documents, records and other tools. Based on this understanding
the PATIENT SCHEDULER was developed and used for further participatory design
sessions @ AAS. The PATIENT SCHEDULER ams a providing flexible support for
requesting, booking and scheduling examinations, tedts, etc. on different departments
within the hospitd.

Planning as a Central Activity of Clinical Work

Treatment of patients within a hospital can clearly be characterised as specidised and
informa skills that have to take the contingencies of the concrete Situation into account.
Neverthdess, dinicd work is subject to a large degree of planning and plans play a
centra role in guiding and recording work at a hospital. Let us consider three examples
from the hospital: A central planning tool widely used within medical work is protocols
of treatment, or Standard Operating Procedures (Strauss et al., 1985), which prescribe
a standard treatment for a standard disease for a standard patient. Such protocols are
developed by the clinical team who uses them, and they are supported by generd
policies and guiddlines of use. A centrd part of such a protocal is often the unravelling
program, which prescribes which initid examinations and tests should be ordered to
date a precise diagnoss. Hence, the unravelling program provides a plan for obtaining



the necessary dlinical data for further treatment. Another plamning tool gpplied a the
ward is the 24-hour-car e plan made every afternoon by the nurses on duty. This plan
describes the care of each patient within the next 24 hours and functions as a * boundary
object* (Star, 1989) by carrying information between three working shifts in a
sandardised way. This plan is made according to the overdl plan of trestment (the
protocol) by taking into consderation the patient’ s condition in the concrete Stuation. By
andysing the use of these planning tools from an Activity Theory perspective on CSCW,
the following characterigics of plans emerged:

Plans as Socially Constructed and Used Artifacts

Documents used in dally work are socially constructed in and through the inter-
subjective understanding and use of members in acommunity. A document isnot ‘just’ a
document, but a certain document like the medical record (Hughes and King, 1993).
Thus a certain document (record) is an artifact reflecting certain work activities and the
socidly defined purpose of these activities. For example, dl departments within the
hospital, like the medical, surgicd and anaesthetic departments, have their own patient
files and records, made to suit their specid activities and needs. Smilarly, plans are
socidly used and congtructed as part of the ongoing work activities a the hospitd. The
production of the different unravelling plans used a the ward is an on-going activity
closgly connected to the trestment of patients. Thus, these plans are crysalisations of a
historically developed socio-culturd knowledge of how to treat different kinds of
diseases and patients. An implication of thisis that plans and protocols change over time,
and thus have a higtoricity. At the ward this is most evident in the continuous making of
24-hour-care plans by the nurses, but dso unravelling plans and medica protocols for
treatment of patients are changed to reflect the results of the latest research within the
internationdl medica community.

The Difference between the Plan and the Instantiation of the Plan

There is a fundamentd digtinction between a plan and an instantiation of the plan, i.e.
the actua performance based on the plan. Building on prior experience, plans become
resources, detached from the concrete and Situated red-world activities, which later
might implement and carry out the plan. The strength of the plan is the anticipation of
future ways of performing activities, detached from, but ill taking into account, the
conditions of the red-world settings. When applying a plan to a concrete problem, the
stuated actions performed in the activity often mirror the plan, but are adjusted to the
concrete details and conditions of the context. For example, the unravelling plan for an
ogteoarthritis patient might state that an X-ray image of the hip is necessary. But when
applying the plan to Mr. Jones, who doesn't have any problems with his hips, this part of
the plan may be skipped — and other examinations, like a blood test, might be added to
Mr. Jones unravelling plan. Thus ingantiations of plans have fuzzy boundaries. When
goplying an unraveling plan a AAS, the actud use is reflected in the paient's
examination card that contains an overview of al examinations ordered or performed.



Hence, the unravelling plan reflects the plan and the examination card reflects the instan-
tigtion of the plan.

Plans as Means of Dividing Work

Pans are usad to organise the work, and when severd people are involved in this work,
the plan reflects the respongbility of the involved actors. Even if the plan does not
contain a forma description of who is doing which part of the plan, this reponsbility
ather refers to the wider organisationd division of work or is clarified when the plan is
ingantiated. The nurses 24-hour-care plan, for example, is divided into sections that
revea the care to be undertaken by each workshift, thus explicitly reflecting the
respongbility of each shift. On the other hand, when a medica protocol stetes that the
temperature of a patient has to be measured twice a day, the protocol does not explicitly
gtate who should do this, because this is the job of the nurse in charge of the particular
patient within the particular workshift.

Plans as Satus Overviews

As areault of carrying a divison of labour, a plan works as a status overview, like a
checkligt, reveding the state of the work according to the prescribed plan. The
characterigtic of checking off items on a checklist becomes essentid when severd
interdependent actors work together using plans to coordinate work. The 24-hour
nursing plan helps coordinate the work across working shifts because the different tasks
listed in it are marked done when performed. Smilarly, the examination card reflects the
datus of the unravelling programme of a patient, containing information on the status of
each test, whether they are prescribed, ordered, or carried out.

Plans as Records

Often when plans are used in work settings, like a hospitd, the interesting issue is not to
follow the plan but the deviation from the plan. Deviating from a plan is a breakdown
and therefore a potentia learning Stuation. This fact is well recognised within medicd
work, where the use of problemoriented records is becoming more widespread.
Problem-oriented records are based on general medica protocols for trestment of a
disease, like diabetes or gppendicitis, and when a patient istreated, only deviations from
this protocol are recorded. This makes problem-oriented rec??ords very powerful tools,
because they contain only potentia learning materia compared to the standard protocol
and, a the sametime, they are extremdy effective in both production and use.

The PATIENT SCHEDULER

The PATIENT SCHEDULER is based on requesting, booking and scheduling senvices, like
examinations, tests, etc. as patient appointments (see Figure 1). These gppointments
involve different resources within the hospitd like equipment, examination rooms,



physicians and patients. These resources belong to different organisationd units, like the
sarvice department or the requesting ward. In principle, anything can be named a
resource. In contrast to traditional booking and calendar systems supporting the task of

scheduling within the service department, the prototype aims to facilitate a more direct
collaboration between the employees a the dfferent wards and service departments.
Based on the andysis of the work practices at the ward and service departments,

support for collaboration in the PATIENT SCHEDULER has been divided into three aress.

communication, sharing and planning:

Communication: A request for a patient gppointment can be sent to another
department, team, or whichever organisationa unit set up to receive appointments a the
hospitd. When received, appointments can be sorted into different intrays (both manually
and automatic) and scheduled according to different resource calendars. The satus
(requested, scheduled, performed, hated, etc.) of each appointment is generdly
accessible for ingpection.

Planning: When requesting future examinations of a patient a deadline can be added to
the requedt, indicating the latest acceptable time for examination. If the service
department cannot comply with this deadline, a message can automaticaly be routed
back to the sender on his request. Furthermore, the tool supports the crestion of an
examination programme (see Figure 1) consgting of severd templates for patient
gppointments. Such a programme could be an unravelling programme and can be built
up in the process of usang the PATIENT SCHEDULER. A patient gppointment can a any
time be made into a template and added to a programme. These programmes and
templates are in return available for use within the department (organisationa unit) and
can be ingantiated on a particular patient. When ingtantiating a template or a programme
the user can modify the resulting appointment(s) before sending it (them) to a recipient.
Unnecessary gppointments, e.g. the hip examination, can be skipped if desired.
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Figure 1: The Examination Programmes and an Appointment involving several resources.

Sharing: The sharing mechanism makes the scheduled appointments accessible within
the hospital. By looking into this shared pool of gppointments, the PATIENT SCHEDULER
can generate different comprehensive views on patient appointments — e.g. aview on
appointments involving a certain department, ward or physician; day calendars showing
gppointment ‘with the CT-scanner’; and, most important, a shared calendar for each
patient & the hospital. This shared patient calendar gives an overview of the status of the
patient’s trgjectory and enables the users to schedule the treatment of the patient ac-
cording to the patient's other gppointments. The different service departments, like
radiology, can share (part of) their resource cdendars, hence enabling other departments
to directly book trivid examinations that need no gpprova from a radiologist. This
opens up for condgderable timesaving in the daly routine examinations. Findly,
gppointment templates and examination programmes can be shared enabling e.g. the
ward to use templates and programmes made at the radiology department.



Rethinking Workflow as Situated Planning

A typicd workflow system helps to define, execute, coordinate and monitor the flow of
work within an organisation. In order to do this a workflow system must contain a
computerised representation of the structure of the work procedures and activities. Such
a computerised representation has often been a sequential or hierarchical decomposition
of an activity into tasks and are built separate to the execution of the activity. As Sated
by Schal (1996):

“Workflow management technology is composed of a workflow modelling component and a

workflow execution component. The workflow modelling component enables administrators,

users and organisational analysts to define working processes, so that processes and activities

are defined, analysed, simulated and allocated to people (roles)” (p. 90)

These computerised representations cannot take into account unforeseen events and
breakdowns. The decomposition into tasks builds on severa assumptions concerning the
conditions of future work and the typica problems with a workflow system arise when
these assumptions bresk down. Hence, exception handling has attained considerable
attraction within workflow management technologies, and questions on how to handle
unforeseen Stuations and how to ‘design for unanticipated use’ are often raised. The
centrd point of this paper, however, emphasises that breakdown stuations are not
exceptions from work activities but are a natural and very important part of any activity
which forms the basis for learning and thus for developing and enhancing plans for future
action. When synthes sed with the current conditions, the plan is a central resource in the
redisation of any activity and is subsequently enhanced based on the experience
obtained during this activity. Of course, it isimportant to consider exactly who is dlowed
to use, dter and save plans within a work practice, but this is a question of division of
work and corresponding access rights within the computer syssem — not a separation of
the planning and execution of work.

A New Understanding of Plans Based on Activity Theory

Based on Activity Theory a plan can be defined as a cognitive or material artifact
which supports the anticipatory reflection of future goals for actions, based on
experience about recurrent structures in life As an atifact, the plan is socidly
congructed, is eventudly cryddlised into a materia form, is shared among the actorsin
the work practice, is used to mediate work, and congtitute a centra part of the
organisation’s materid conditions for work. A plan is a series of expectations to future
results under certain conditions and the execution becomes an afferent synthesis between
the plan and the conditions of the concrete situation. The fundamentd feedback loop in
the course of an activity forms the bass for a learning process embedded in the activity.
This learning process creates and erhances the plan, which wes origindly the guiding
principle for the activity.



Characteristics of Computer Tools Supporting Planning

According to the above understanding of planning as a centra part of human activity, a
magjor chalenge for planning tools is to support the anticipation of recurrent eventsin
working life and in turn to use this anticipation in the course of work. Based on this
conceptudisation of human activity some characteritics of computer support for
planning can be drawn from our andyss of medicd work and from desgning the
PATIENT SCHEDULER. These characterigtics can be read as guiddines for design.

Producing and Altering Plans in the Course of Work

The experience of using a plan to guide an activity under certain conditions is obtained
during the activity itsdlf. So, in order for plans to become resources for the future
redisation of an activity, the plan should be made as pat of this activity — situated
planning. Thus, it is important that the planning tool dlows for the ongoing creation and
modification of a plan based on obtained experience in redising the plan. The PATIENT
SCHEDULER supports thisin a smple way by alowing any appointment, expected to be
used in the future, to be transformed into a template and added to an examination
programme. These examination programmes can in turn be modified by sharing, moving
and copying templates within and between programmes.

Sharing Plans Within a Work Practice

The use of the 24-hour-care plan at the ward illustrates how central the sharing of plans
are, when they are used as coordination mechanisms anong severd actorsinvolved in an
activity. When al involved personnd has access to use the shared plan, the need for
communication is condderably reduced. This enables the involved actors to act as a
collective subject with a common motive. In the PATIENT SCHEDULER the underlying
access mechanism controls who has access to plans enabling plans to be shared among
employees and/or departments at the hospitd.

Executing Plans According to the Conditions of the Work

The difference between plans as anticipated results of actions and the redlisation of these
actions as operations according to the conditions of the situation should be considered
when desgning a planning tool. Because anticipation will aways be imperfect any
ingantiation of a plan should be malegble. For example, in the PATIENT SCHEDULER
every appointment made on the basis of an examination programme can be dtered or
skipped according to the need of the user.

Inspecting Plans and their Potential Outcome

Firg of dl, an overview of the available planning artifacts within awork practiceis clearly
aprerequisite for usng plansin the first place. The PATIENT SCHEDULER supportsthisin
the ‘examination programme window’ (Figure 1). Secondly, to avoid pure trid-and-
eror use of plans, the tool must revea the potential outcome from gpplying a particular



plan. This can be accomplished in many ways. In the PATIENT SCHEDULER, the
gppointment templates within a programme are listed according to atime axis, reveding,
in a rudimentary fashion, the tempord order of the resulting gppointments from gpplying
the plan. As discussed & AAS, another way of reveding the result of ingtantiating a plan,
is a g9mulation mechaniam: being abdle to smulate the plan and dter the resulting schedul-
ing of patient gppointment, before *letting them loose within the hospitd. This smulation
part of the prototype has not yet been implemented. Findly, the overview of plans should
revedl the condition under which the plan is useful and hdlps establish whether some con-
crete conditions match the conditions of the plan. Thisis supported in avery rudimentary
way in the PATIENT SCHEDULER, where an examination programme contains a textua
description of the premises of the plan, leaving it to the user to establish the connection
between this description and his current conditions.

Monitoring the Execution of Plans

Having an overview of the unfolding of activities is essentia to al work. However, when
the work is initiated on the basis of a plan, it becomes important to monitor the progress
in work according to the plan. Thus, recognisng any deviation from the plan is
particularly important and should be supported by the plaming tool. This monitoring of
any deviation from a plan adso encompasses any initid deviation when indantiating the
plan, as emphasised in the above guiddine. This part has not yet been implemented in the
PATIENT SCHEDULER. When the user has ingantiated an examination programme the
resulting appointments camot be traced backward to the origina programme. This
functiondity, however, was raised and discussed as a centrd requirement during severa
prototyping sessions.

Conclusion: Plans as Situated Actions or Technologies
of Accountability

This paper has re-entered into the discusson on how to support ways of planning and
prescribing work by providing a new conceptudisation of the role of plans and
precriptions in work activities. By andysng the work within a hospitd and designing
computer support for planning work, it was illugtrated that planning is not to be viewed
as opposed to work in situ. Plans as chains of anticipated gods, are a centrd part of
human activity, but are realised accommodated to the contextua conditions. The core
point is to recognise the function of plans as ways of anticipating and pre-handling events
in (working) life based on their recurrent nature, and be able to save and later reuse the
experience obtained in handling these everts. Winograd and Flores (1986) make the
same argument by showing how many peterns of action within organisations are
designed to anticipate and cope with such recurrent structures. Thisis especidly evident
within a hospitd; plans for handling dl kinds of recurrent events, from receiving injured
people involved in car accidents to ordering food for patients at the ward daily, have



been made and condtitute the operationa backbone of the hospitd. This understanding
of plans as centrd assats in work has some implication for the issue of workflow
sysems ingead of supporting routing information around in organisations according to a
workflow process modd, the computer should be a tool mediating the anticipatory
reflection of recurrent events in working life. Hence, such a planning tool should support
situated planning — building, dtering, sharing, executing, and monitoring plans within the
cooperative work activities.

Based on this conceptudisation it becomes possible to make a planning tool that does
not emphasise arigid match between process modds and work. However, it is centra to
understand why such forma process models are made and embedded in workflow
sysems in the firg place. Often — e.g. in the area of Business Process Reenginegring —
workflow systems are viewed as the ‘enabling technologies for turning the modern firm
into a process organisation with greater opportunities for efficiency and cost reduction
(see eg. Abbott and Sarin, 1994). Thus, workflow sysems are concelved as
organisationd infrastructure used and designed for meeting organisationd goas (eg.
customer satisfaction) (Schd, 1996). When viewed from this overdl organisationa
perspective, workflow systems are often used to keep track of the work according to
these organisationa gods. This means that a workflow system is not just mediating the
workflow (which has been the premise for this paper so far), but is used for additiona
menageria purposes. Hence, the workflow system becomes a *technology of account-
ability’ as defined by Suchman (1994).

“By technologies of accountability | mean systems aimed at the inscription and documentation

of actions to which parties are accountable [...] in the sense represented by the bookkeeper’s

ledger, the record of accounts paid and those still outstanding” (p. 188).

In this sense the actions redised by the workflow system are polymotivated. On the
one hand, the sysem is used to give order to the unfolding of work within the
organisation by making some top-down decompodtion of the organisationd gods into
work processes. On the other hand, the system is a ‘technology of accountability’ by
recording the progress of work according to such process models.

The idea of many workflow sysems is to congder this polymotivated nature of
organisationd work and try to integrate (at least) these two motives within the
organisation in one system. Unfortunately, this often ends up in having the organsationd
and adminidrative activities setting the agenda for the work activities. For example,
Bowers et d., (1995) describe a workflow system that embeds the motive of
management of keeping track of print-work at the expense of the motive of the
employees at the shopfloor of ‘mantaining a smooth flow of work’. Smilarly, Heeth and
Luff (1996), reporting from a case study in the Hedlthcare sector in the UK, illustrate
how a workflow system is designed to satisfy the motive of the pharmaceuticd firmsto
record the amount of used medication, a the expense of the motive of the medica
practitioners to structure their medical rec??ord according to ‘ descriptive economies .

The point to be emphasised here is that such problems with existing workflow
systems should not be understood merely as conflicting motives and goas within the
organisation which could easily end up in a concluson saying that either you design for



accountability or you design for work support. It is important to recognise ha an
organisation, like a hospitd, is not merely ‘getting the work don€e’, e.g. curing patients,
but is doing this work in a vigble, ingpectable, documentable and accountable way
(Bowers et d., 1995). An organisation is not only engaged in the activity of producing a
product, or curing patients. An organisation has to be viewed as a collection of multiple
activities, each redising different needs. Some of these activities are directed toward the
‘object’ of the organisation, like curing patients, and dhers are directed toward an
organisationa accountability of work. From an Activity Theory perspective this means
that the polymotivated nature of actions involved in a plan should be consdered so that
moatives of dl involved actors, responsible for different areas of the work within the
organisation, are recognised — and satisfied if possible.
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