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1. Prologue

If we take abird’s eye look at the contemporay landscap of our organizationswe
see it in a restless neve endirg transformation In the mog diverse busines areas
as well as in the professios and the public sectos new softwale applicatiors and 1T-
based innovations have reshaped our most familiar routinesfor working and communicating,
for leading our dailylife activities and also for thinking. Composite trumped-p webs
of applications technologies and systens hawe sprea all over the organizationd and
institutiond fabric of our sodeties Traditional spdial and organizaitond boundarés
hawe been trespass# by sideway connectios linking multiple agens, and preexgting
hierarchicd arrangemsts hawe been eroded Bastc collective tasks increasigly rely
on highly distributed systems The mediating, networking and organizirg qualities of
IT hawe powerfully come to the fore. Virtuality has becone a word in goad currency
ard pat of our familiar practie and jargon Shaps meme into shaps of a different
kind and new forms take their life from the ones tha dissolve Compute plastidgty is
ubiquitous.

Nowaday we live in an increasingy artificial, compuer-permeded world which is
dynami¢ eve changng, and in a congart stae of flux. The newe$ compuer-based
systens and informated environmeng compiise netwaks of multiple interacting agents
who hawe divere and shifting goals In orde to med changirg environmenth and
personhrequremens agens cortinuousy readap and reinvert systens featues and
functiondities. As a result mary of the propeties of thee compkx dynamcs attifacts
ard their evolving configuratiors seen to be the outcone of diffuse sodal interaction and
evolutionay dynamcs rathe than of purposefli design and implementation Although
sorre componens are intertionally desgned large systens go through metanorphosesto
the point tha they shoull be more accuraely though of as openendal processs, as
artifacts in-the-making (Ciborra and Lanzaa, 1990).

In the literature IT-basal systens ard artifads have bean mainly looked at as “closed
boxe$ — finished tools in the hands of the uses — and their impact on organizational
setting ard peiformancs hawe bea assesstaccordngly. In the following | will try to
move awgy from tha perspectie. The picture | wart to offer israthe abou the proaess of
making the artifact before they gain stabk contous and shayes and before they actually
becone “usable tools”. | am interested in exploring their stae of “quasi-objects”, when
they are suspendein the midgt of discontinuties when they float on the waves of change
ard interad with the activity systens or the organizationd settirgsin which they shoutl be
integratel. Rathe than “openirg the black box”, as Bruno Latour doesin his sociobgical
analyss (Latour, 1993) this straegy entaik tracking the proces before the box actually
gets closed that is, focusing on desigring in action Designirg in action is a pracical,
situated cortext-sensitve moce of desig tha feeds on the dynamt tensio between the
requirenents of chang and stability. Its outcomes are both transernt congructs and
persisten strugures the ones merging into the others.

In Sectiors 2 ard 3 the anbiguity of IT-basel innovatin is evokel and the puzzling,
emergenfeatues of desigring in action are sketche. Then asthe main core of the pape,
three shot stories illustrate the role of transien constricts in design progesses The
argumat is more fully articulated in Sectiors 4—6, touchirg, respectiely, the compkex
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relatiorships between transieng and permarmnce the problens of practice and the logic
of bricolage as an inconspcuots but viable style of design.

2. Coping with technology stability and change

When a new computerbasal technology entes an organiztion or an establiied
doman of practie awhole range of differert phenomea can happe, depemling on the
natue of the techndogy and on the cognitiveg soda and institutiond features of the
settirg or the domein. Stories of differert kind are told abou the process of innovation.
In one kind of stories the artifad is perceivel as an invade or intruder to be resiged or
rejected or it might be looked at as an “alien thing” to be wary about somethiry to be
removel ard ignoral pretendng that it is useles or nothing really new. But in other
stories agerts hog the newcamer and take care of it as a “guest (Ciborrg 1999) The
techndogy is often the occasion for opportunisic behavio and political maneuverirg. In
othe instance the new artifad might trigger a proces of joint exploraton and testing,
where peopk becone curious ard cautiais at the sanetime, and kegy experimering with
it to expore its potentid. Or else it might happa tha peopk immeditely cach the
opporturities tha it brings and adogion ard dissenination take place fag and smoothly.
Inthe processthe artifacts and systens can beliterally “reinvented’ by the uses (Riceand
Rogers 1980).

Whate\er the phenomean observeda complex gane stars among the playess, which is
characteried by a dynamt tensia between chang ard stability. The apperance of the
techndogy geneates bast dilemmas tha peope hawe to cope with: innovation and
conservabn, cortinuity and disrugion, routine and improvisation cortrol and learning,
compliarce ard transgession “quiet living” and “surprise”. Most of the times we are not
confrorting eitha/or chdces becaise we value both and neal them both Sud an
emergiry tensio originates from the fact tha technology is intrinsicaly ambigwus
(March ard Olsen 1976 Goodma ard Sproull 1990 Weick, 1990).

First, techndogy has structuing properties when it is adoped ard usal by organiza-
tiond actors roles tasks and routines functiond and organizationd boundarés are
occasimally restuctured althoudh in ways tha it is not eay to predid and assess.
Analyst hawe mainy focusel on patten reproducton and on the cortrol mechansms
built into the technology highlighting the self-raénforcing processes of preexsting
institutiond frameworks (Barley, 1986 Orlikowsky, 1991 Orlikowsky armd Robey,
1991).

Secondtechndogy is highly sensitive to the peculia featues of the hostirg environ-
mens ard the adoging institutions Compuer-basd systems indepenéntly of the
designeé purposs built into them ex ante and indepenéntly of the desig logic, once
introduced into an organizationd settirg and put to use tend to evdve “sportaneously”
alorg evolutionay paths that follow multiple logics.

Third, techndogy reshape the bass for compdene and practica knowledge of
peopk at work. It can prodice a displacenert of the agens from their currert routines
and from their familiar cogritive ard institutiond framewaks. The bounday is shifted
betwea wha peopk tacitly hold as backgroun knowledge ard what they are awae of as
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foregraund “situational’ knowledge, between the locus and focus of attenton and what
insteal is taken for grantal (Zubdf, 1988 Ciborra and Lanzara 1989 Blackler, 1990).

Thes phenomenlogicd distinctiors are necessey if we wart to undestard what
designiry in action entils and wha goes on in a proaess of chang and innovation A
usefu distinction that has been introduced into the field to appeciate the compkx
phenomeanlogy of IT-basel chang is the one between visible routines and undelying
“formative context (Ciborraand Lanzarg 1994 Blackler, 1990 Unger, 1987) A forma-
tive cortext is a deep-seted texture of relatiors, rules habits cogritive frameworks and
institutiond arrangemats which agens bring and routinely enad in a situaion of action.
Formatiwe contexs are both a soure of inertia and a nurture grourd for innovation They
underle many of the puzzling phenanera tha we obsere in processes of chang and
desiq in organizatiors (Blackler, 199Q Ciborra and Lanzara 1994).

When agens uniquely redesign their own estalbished repertoires of routinesin orde to
accommodte the new techndogy, the restructiring affects not only the visible levd of
routines ard transations but alo the underlying deepy engiined formative contex.
Computes ard IT do intera¢ with both the structurd and institutiond arrangemets
associate to a given systen of practicd activities and the assumgions ard imageies
that peopk hold while they routinely engag in those adivities. The redesign can happen
at varying levels of breadh and depth and sometimes it can go so far asto really push at
the boundatrés of the discipline, the professiolal domain or the organization (Rice and
Rogers 1980 Schon 1983 Schon 1992 Weick, 1993a,b Ciborra ard Lanzara 1994).

3. Designing in action

Closeto-actin observéion ard on-line tracking of desigh and chang processs in
organizatond and professioml settirgs revea tha sud processs happ& in ways that
remarkaby differ from the orderly, strudured paths tha mog curren theoiesand methods
tend to assumeSystens desgn practices frequent display surprisirg featues tha defy
our undestanding descrptions and plannirg capabiliies We obsere a variely of
mundar building adivities, recombinatons of preexisting componets, smal scale
practica experimets, local readjustents and repairs extenporaneos improvisations,
which taken together resenile what, by using a Frend word, can be labelal bricolage

(Levi Strauss1962) Thes constrictive activities and processs are full of ambiguities
ard discontinuities ard sometines may even look like rancom, eratic wanderings

(hESIongoITRVeIkEEICSSIgIERHVIIES The procsses may be inconspicuous but the

overal outcome is not Indedl large systems often resut from the unplannd interaction
ard the catalytic coalesenc (or the occaiond mixing) of a large numbe of smaller
fragmens. In many case additiona features and componets are accruel or literally
“hooked’ onto abast systen core, leadirg to complex, multi-layered loosey integrated
structues whos behavors can be quite undeciplerable and unpredictable and whose
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further devdopmens can be heaviy path-dg@enden (David, 1985 Arthur, 1989).
Processe are always “ememgent and follow multiple logics Coheence orderliness
ard meanng, if any, desced from ex pod interpretdion ard sensereking of a large
numbe of dispersd agens rathe than from ex ane plannirg and implementaton of a
centrd desgne (Weick, 1993b) They are ongoirg processsthemslves, not properties or
“states$ tha are besowed on techndogies and systems once and for all.

While systens might shav pervasie inertia, surprisesnovdties ard othe puzzling
phenomea “branch out’ of the currenly practical repertoire of routines Rathe than
plannel ard ordealy chang we obsene a proaess of “shifting and drifting” (Ciborra
ard Lanzara 1994) As a result chang in organizationd setting has a fragmened,
untidy, ambivalent, and often unpredictable charater. Indeed, if we closely obsere an
innovation process we find evidene of fractures, discortinuities inconsistences,
deviatiors from cumert routines, puzzling or rancom behavors calling for interpretation.
Few things seem to fall in place ard it is not eay to make seng of wha is happaing.
Devebpmert projeds fall off of time ard track In sudh condtions well-structued and
sequence implementation become a dream, or perhag a nightmare Design and
decisiommaking processs som turn into garba@ cars and many stories of computer-
basel innovatian tend to becone idiosyncratic and unique or so embarassimg tha people
do not even wart to talk about.

In this complex, dynamic and elusive world, then, wha is the place for desgn? How is
desigq possibe in the midg of these compkxities? If interadions ard interdependncies
defeda purposefl planning, why even bother to enga@ in desgn? If causs and
consequeces are so loosely couplad and outcores cannd be safly traced bad to specific
actiors and plans how can a designe eve expect to achiewe intended gods, if nat by a
stroke of luck? Does a systen developnernt proed make ary sens€ | beliewe some
tentatve answes to thes quesions can be found only by closdy watchng the designers’
practices, that is, wha designes realy do when they are bug/ at work in their unique
settings.

I will tell afew shot stories tha convey a seng of wha happ&s when an artifad or
system is actually “desigred in actiori’. The stories come from my own resarch expei-
ene as an observe and reflective intervertionist within systens developnert projedsin
educationh institutional and professionh settings All stories highlight the tension
betwee stability and chang ard the dialectics between transieng and persistence.

3.1 First story. desigring by “for instarces”

The first stoly is abou the desigh of an eduationd softwae at a majar acaadmic
institution. In the first stage of my field work | sa in the lab almog eveay day with the
projed leade (a musician and devebpmentd psychologist and her softwale progranmer
who engagd in developng a computer-basd environmen for musc eduation. As |
helpal them with observéions, desciptions and ongoirg assessmerf projed activities,
| was strudk by the way they proceedal in desgning Let us step into the lab and hawe a
look at what they do.

The desgnes are bugy making a softwae procedue tha would allow the studens to
hawe eay acces to music devel@ hands-o musicd undestanding, and gain abilities to
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actually make musica structuresThey face sone crucial desigh quesions:

e “what do we wart to be “canned ard avalable to students?”
¢ “where shoul the enty points to the systen be for the studens?”
¢ “where shoutl the bounday be betwea the music and the compute domair?”

The answesto sud questonswill determine wha the system will erd up doing initsfinal
configurdion (features, facilities functionalities, interfaes, applicationy, and will
determne, as a congquene, what the studens will acdually learn.

In designing the new system the two developers continuoudy swing back and forth
between the preexisting system that they have at-hand and the new software tools that the
advancement of tecmology has mack available. They keep updating old features and at the
sametime add new featuresto the system Intheir designing they seemto betadtly guided by
what they already know about the old system and its operations. So, what they happen to
designisdependent onthe old system’sfeaturesin much deeper waysthan they are aware of .

The musician does nat know exactly wha shewans or hasavagueideaof it. She needs
to see soneinstarce of wha is possibé to do with the new system ard play with it in order
to tell whether she likes it or not Sq, the progranmer provides a “for instarce”, tha is, a
versim of the procedue, an enactée and enbodied respone to the musicians educational
requirenents, as the programme understand them Says the musician:

The procedue he makes is basicaly a “for instarce”. He makes a versim of it. |
haweto come along and play with it in order to pushit one way or andher to seewhat
else can be dore with it, but out of that whole ideas come out that were nat there at
all before A “for instarce” is necessar before one can think. It' s precisey because
it doesnt work right tha it suggest a new possibility.

Thes “for instarces’ are not thered thing, they are just virtualities or “asif” worldsto
play with, whose connetion to the final solution is still unclea at this stage Sometimes
they hawe vely littl e resenblanae to one another They are a sott of transien congructs
that allow the musician to make ongoirg prectical experimeis and discover wha she
likes. They embod wha the designes know up to that point, ard can be “reworked’ time
ard again Everytime the programner makes a “for instarce” for his partne to play with,
somehav he seens to rese the clock in seart for a solution The whole design process
is marked by discortinuities, interuptions deviatiors, which do not seen to follow a
regular seqenced pattern The programme devdops softwae versiors or procedural
options and the musician tries them out, evduates modifies ard in the end eventually
throws them off, into the garlage can The process is very interadive: the designes are
deepy immersed in a world where new kinds of virtualities can be creaed and modified
with an unpreceednted velocity (Winograd, 1996).

Thes versiors of a softwae procedure are nat only tools or devices in-the-making but
generatas of ephemerd virtual worlds in which uses tempaarily live and act They are
“transitioral” objects in the seng tha they help desgneis reagnize sone problems,
attad names ard labebk to componeih objecs, make seng of local evens so tha they
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are not overwhelmed by ambiguty and anxety (Winnicott, 1953) “For instarces are
basicaly “hooks’ or “anchor$ to fix afeatue or relation that might turn out usefd in the
nex sters of the building processYet, they are quite volatile: they are made, dissenbled
ard reoonstructel in an endess process Most of them pas awey forgotten but it may
happe that bits ard pieces of them are re-usedrecombined, and given new meanings as
componehpart of further transiem constriets.

The constricts are also “transactional”, becaise throuch them the designes estalish
cognitive transations with their patneis ard with their building matesials, stay with them
for a while, and then go aheal for the nex move In our story, in working with “for
instance’s designes keep ading and talking to ead other from two distart worlds music
ard computea science The two worlds comprise differert repertores of relevant objects,
familiar work tools consdidated skills, cognitive mappirgs, implicit framewaks and
criteria for design and even a different seng of beauty In mary an instane the two
partnes misunckrstard ead other, and it is not quite clear if and how one realy makes
seng of wha the othe is sayirg ard doing But the final artifad takes shage through the
moves of their conversabn and in spite of their mutud misunderstandngs or perhapsjust
becaus of them as they gradually merge therr different domairs of expeience and
practica knowledge.

Their way of designng resenbles a kind of bricolage They pade together a few
componets into “somehing”, ses how it looks like, play with it, ched if it works,
evaluate modify, or rejed. This bricolage adivity is not directel to any specift solution
or configuratian in particulat nor at solving pre-fixed problemsor at fixing specsbecause
neithe of them knows in advane what the final configuratia is going to be.

By playing with transiet constructs the designes diswver their own cogritive bound-
aries ard how difficult it is to shift cogritive gears Particubrly, they discove tha all
design constriction, and learning in the process can happa only in terns of wha they
know alread. As the musiciaa declaed:

| think | know what | wart the systen to do, but...only in ternms of what | know
already!

But at the sane time she discoves tha there is no othe way to overcome suc bounday
than by engagig in further seach, discovery, and design!

Thus transien congructs play an importart function in desgning they help overcome
cognitive inertiawhen the problam ishow to discomed from apreviows formative context
(materid, cogniive ard institutional). For sure they possesan anbivalernt nature on the
one hand they are just reenactmens of previows knowledge but on the othe hand they
bring innovatian when they introduce “branching outs’ ard “shifts of direction” in the
proces of desgning New objectto play with are given sha and with them new ways
of thinking ard ading emerg, new meanngs and new forms of practicad knowledge
surroundirgy the use of the new systen are enacted.

3.2 Secon story. shifting stories

Unexpectely, | discoveral a similar patten of shifting entities at a later stage in the
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project when devdopess cane to the isste of how to disseminat the computer music
system in the musk curriculum.

Asthey carried out the prgect, participant told shifting stories abou compuer-based
educationhinnovation nat only they would have multiple views and perspective on the
sarme evert or situaion at a specift point in time, but alsqg astime elapsedthe sarne actor
would hawe shifting interpretatios of the same ever, depewling on the evdving
situatiors and contexts (Lanzae, 1990) As peopk kept recaling and talking about
previows evens and situdions that they had lived through, they also shifted and reshaped
their boundaries making new meaning ard telling differert stories abou them The
stories originaked within a converséion betwesn the participants and the interventionst.

Indeed one of my taslks in the projed was to write stories of perceved facts — sott of
“thick descrptions’ (Geertz 1973 — ard feed them bad to the participants in orde to
get their “backtalk”. The stories would provide an accaunt of the desig processwhich
was accessil# to the participats for inspectionreflection, discussionand evduation As
| tried to make seng of the desgn processthe repeated backtak of the participantsled me
to rewrite the storiestha at differert stage | had just laid down as a“faithful” repregnta-
tion of the facts Thus wha was initially describé as a controversy amorg opposing
factions abou computers in music subsequengl was told as a joint learning expe&ience,
ard then evolvel into a stowy of political coogation of junior faculty memters into the
proje¢ — not an unconmon ca% in academia.

Throudh the backtdk, many evens tha hawe bee lived through and mary behavigs
tha hawe been actad out unrefectively becone objecs of inquiry ard reflection. They are
turned into spot-like evertsin aflow of mary othe happaings, continwously rearianged
within a changng plot. By sud reflective move the actois can look at themlves in the
pag whilethey are engagd in action asthey have been portrayed by the observerA space
for collective reflection and discussio opers up, creating a sott of video whete the actors
look at themalves as dramatis per sonae and eventually reinterpret their parts and behaviors.
By such move the desigh proces doubles bad on itself and turns self-referatial (Olafson,
1979) Thus both reflexivity and historicity are cag onto the desigy process and,
indirectly, onto its prodicts, althoudh it is not eay matte to say how.

There were other shifting storiesin the project The devdoper’sinitial stoty of personal
confinemat ard isolaion in the Music Departnernt shifted into one of conflicc and
struggk to make the projed bred through the assumd resistames and skepticem, and
then turned into a stoly of cooper#éion, of mutud recogniton, of “making the thing (i.e.
the systen) together’ with the teacling stdf. On their part memlers of the teaching stdf,
who after the first round of observatios were pictured by the observe and the developer
as “opposing or “resisting the innovation later on variousy descrbed themlves as
“raising the eduationd issue’, “being curious but cauious abou the thing”, “willing to
experimefy’, “probing ard testirg the systen”, and finally “coping with the situaton”. All
thes stories had their own internd coherene, their argumetative plausibility, and their
context-dpenden validity. They were all, in a way, “true stories”, which helped the
participants congruct orde in time, make seng of situations and frame their own roles
in them as the projed progressd and the situatons evolved Most importanty, these
stories were closdy assodited to the participants chdces ard actiors in carrying on
the projed and developng the systen. They tell us abou the ongoirg changs taking
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place in the minds of the peopk and in the institution at differert stage of the process of
institutiond adoptian.

For sure one of the discoveies tha | beliewe is relevat for my argument is that a
compkex thread runs from the desgners bast eduationd assumfions, eithe explicit or
tacit, to the chd ces regardirg the making of the software to the edu@tiond choices that
must teaches will make abou how to tead musk in the compuer medium and then
to changs affecting the overal configuratiom of the muskc curiculum, to the broader
institutiond and professima implications of such changs at the acadent level. In
othe words the virtual objects and interfaces, tha are actually designé at the software
levd ard tha the studens will play with, will also interad¢ with the broade institutional
context, having implications for the teachers skills, their seng of mastershiptheir career
paths their elective affinities, their institutiond affiliations, their professioal identities,
and so forth.

I submt tha shifting stories are an interesing instane of transiem congructs having an
importart reflectve function. They are intermadiate and incomplde accaints tha the
projed participants creae to cag some tempaary, makesift coherene onto a flow of
events sone plausible meaning to compkx ard eve changiry situatons of action and
sone fragile orde to a chadic array of ambigwous ard eve evdving facts Basal on
them sone actiors can be taken some choices can be made, sone change can be
introduced The stories embaly transien knowledge — wha the adors know abou the
projed and the process as they proceed with it, up to that point Once createl ard told, a
story becames a referene entity and a tod for future action It restaes sone kind of
provisiona integration and cogritive cougding betwea an ager and its world, and by so
doing it helps the agen cope with the cognitive ard the political compkxity of the
situaton. When situations chang, stories mug be rewritten Thus stories are relevant
desiqn tools becaus they store knowledge and meaning ard carty them in time (Boland
ard Tenkasi, 1993).

3.3 Third story. switchirg medium

Conside tha even a trivial, domesic techndogy can prodice a remakable effect of
displacenert and disconnetechess depeting on the kind of institutional and techncal
features of the doman of practice Theintroduction of VCR techology into the courtroom
isanice cag in point.

When a computercontrdled VCR systen was introducel and testel as a prototype in
six Italian courtmoms judges and lawyers stumblel in a new artifact the videotapes
contaning the proaeedings of the trial. Relevart judicia dat were transposeé from the
pape mediun to the visud medium Switching medium turned out to be asott of “cosmo-
logicd episodé for the magistrates (Weick, 1993a,b) The use of the videotaps conflicted
with the treasurd norms ard habit of their professim (since the times of the ancient
Egyptiars!). They were confrorted with the problen whethe the videotapes shoutl be
assumd and adoped as the official record of the trial, having legal validity. Furthermaoe,
by switching medium the quality of the data was also changed Indeed, the videotapes
contaned differert kind of data than pape, sud asimmediatey rehearsabé and inspect-
able inscriptiors of nonverba behavor. The videodcumern insciibed nonverbé dat,
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which the magistrates though shoutl not be usel in making judicial decisons of
conviction or acquittal According to the code of crimind proaedure and to the current
practiee decisiors shoutl be basel only on the pape transcrpts reporting the verbal,
declaratie data releasd by the processu# actors Explicit appeciation of nonvebal
behavia (for exampe the “look” of the defendart or the attitudes of the witnesse$ was
considerd to be unlawful — too subjective and personal But at the sane time, as some
judge acknowedged the new medium reveakd tha indeed the judges tacitly used
appreciatio of nonverb& behavor in their decisbns.

The switch to the visud medium affected the judges and lawyers’ judicial practices and
their ways of thinking abou their own profession Specift adivities suc as pape-based
dat reaognition, skills ard routines, ard self-reasstng habits like labeling taking
notes on the edge of the pape documens, underlinig with a color marke, were
displace&l and could not be applied properly in the visud medium Judge felt that,
when usirng the videoptpes they coud not conaetely “fix the relevait points’, as one
of them said They even spole of an “evanescent; untangible tool. Asacongquene, the
seng of personh mastershp was affected ard a whole professionh cosnology was
perturbagd.

In orde to cope with the ambiguties and the dilemmeas raised by the new techndogy,
sorre judges stated to try out locd practicd expegiments They designe and tested
micropracedures in the new medium, so tha they would med the conflicting normative
requirenents However their expegiment always had an ambivalent ard confusig char-
acter as they oscillaed betwea the challerge ard the risks of innovation and the tran-
quillity of traditiond practice.

Parallé to their dearel pape-basel practices they designe and tried out emergnt
technolay-induced practices, ard created hybrid procedures resultirg from arecombina-
tion of old and new componer procedures For exampe, in the courtioom judges expei-
mental with differert arrangemsts of the physicd ard functiond layout, with multiple
spatid positions with the reassigmert of roles and tasks with different pattens of
control with alternative procedures Their efforts were direded at creatng a computer-
controlled environment — asott of informated courtoom — compatible with the produc-
tion and managemenof a“good’ videodocunert ard the virtual evensinscribel init, but
at the sanetime respectfliof the judicial requiemens of thered evert taking placein the
courtroom Not differert in their job from wha afilm diredor doesin making amovie, but
certainy with alot more legd and procedurd constaints. The judges were trying to meet
old ard new ses of procedual and nomative requiement — those imposed by the code
of crimind procedure and those induceal by the recording techndogy and the new
medium Thus, transition from the pape medium to the visud medium is nat an instant
switch nor a linea path It is marked by osdllating behavios ard by the desigq of
makeshit, transiet arrangemats to cope with the displacemenof context and with the
sudda loss of meanng. The® transiem congructs help the judges and other relevant
actos to face the cognitive displacemen induced by the techrology and to re-estabbh
sorre new type of integration with the new medium ard the new compugr-basel judicial
environmeh By making sone kind of action possible they fill the vacuun of orde and
meaniry tha arises when a new technology intrudes into an establishd professionhor
institutiond setting.
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4. Between transient constructs and persistert structur es

| beliewe these stories convey the seng tha wha realy happeas in the practical
“designing of a systen only vaguey resenbles the image tha formaly “canned’ proce-
dures ard grid-like structurel methoalogies would make us think and do. Rather than on
methal the stories focus on practice on mundar forms of action they tell abou what
peopk actualy do, rather than what they are supposd to do.

Real-life proeesses of chang and innovatian look not so well orderel and well
sequencethan we may wart to admit They are more mesy ard untidy, more fragmented,
ard for sure less “desigred” than our theoies assumeTher is agred ded of routinized
disorder remmbinatbn, appaently undirectel evdution, “shifting and drifting”, and no
centrd desgn intelligence Change and innovatian exhibit a richer phenanenolog than,
in generd, we are read/ to acknavledge.

Evidene of the emergnce ard role of transert construcs can be found in many
organiational, institutiond and professionhsettings They can take mary forms material
or symbolic objecs, routines, stories, and whole envirorment or desigh worlds They tend
toemergein all situatobnswhere an estabished adivity systen isaffected by aninnovation
(technology routine rule, ideg and adors are displaced from their preexsting formative
context. A microecolog of uses practices, skillsand meanimgsis pertubed arnd need to
be balanced again An orde is broken and a new order need to be reestblished, but it is
difficult to proced “fast and smooth because of therising anbiguity, ard also becaise the
familiar tools supportng the practie are not as adequag as they shoutl be (Weick,
1993a) Previous codes ard frames are nat effective or reliable, but new ones are not
availabk yet and neal to be createl ard learnal. Routines canna be exeated or are
ineffective, or do not make much sense Behaviors oscillae from preexisting to novel
patterns and back from new to old ones (Van Maanen, 1984) What was though to be
obvious becoms an object of inquiry.

In sud circumstances action mug becone aform of exdoration All peopk candoisto
design and make practicd experiments tinkering ard testirg with the available mateials:
make something see how it works ard evalude it. Makeslift locd ordeis are built and
tested Transiat construcs emerg, do their job for awhile, then get discaded New ones
are assembld and often dissenbled Peopé ke stumbling, but ke going In the
process a new configuratim may eventally take shap, yield increaing returrs and
becone stable.

The problem is tha in designirg and innovatirg we purste both chang ard stability
(Pettigew, 1987) To be sure chang neve comes without stability: if somehing must
changesomethiig mug reman the same ard we always confrort the dilemma of how to
combire the urge and variety of innovatian with the congervation and stability of expei-
ence Both horrs of the dilemma require learning Transiet congructs and long standing
structues are indeed enbodimens of differert kinds of learning The former bring
plasticity, the latter bring historicity into our systens and practices. We neel them both.

Transiet congructs — makeshft artifads, recombinat routines minimd structues,
ephemeal organiztions, disposal® symbols fugitive meanngs — resut from different
ways of chunkirg and groupirg the materals or the flow of events revealirg shifting
criteria for desgning and organizirg the world. Moving from one construt to the nex,



342 G.F. Lanzama / Journd of Strateg¢ Information Systera 8 (1999 331-349

new featuesand relatiors are “liberated’ and rearanged in differert configurationswhile
previows ones are kept or wiped out. Sometines they surge as reflective responsgto the
agents backtdks and expeiments.

We nedl transert constricts to make seng of the world when sensemakig becomes
difficult, because our preexisting framework is lost, unusable or inappropiate to the
situation (Weick, 1993a,b) They work as “fixes” to assue sorme provisiond orde and
meaning “pithons” to pull ourselve up on a cliff — perheps upwad to the sakest high
grounds of more estabished certairties, always to be re-exanined They are “emboded
ard enacte desciptions of what the agens know so far’ (Bambeger and Schon 1983).
They help us kegp active ard alive in an apparetly meanngless situdion. Thus they are
nat only tools for ephemeal orderng and structuring but also tods for “anchoing”
identities in a complex and ambigwus world. Order, structue ard identity will often
emerg ex pod factg, as aresut of our bricolage adivities and interadions.

Indirectly, transert constricts help us establig sone direction in time and sone inter-
tempord depth Continuows rechunkng and regouping of componets, featues and
evens lead to chans of revisions and to revisiors of revisons ard this gives rise to
sone kind of sequening, sore tempaal orderirg in our activity. The neX — next —
next chan provides for sone orientatian in time. We proceed in desigring across ard by
mears of discontinuities and disconnetions from previows arangementsin the process
ther isagreat ded of revision too. In away, we are compellel by the shifting natue of
situatiors to do “instant historicd revidonisni’ (Schon 1983).

By making this backand-forh linking activity possibletransiem congructs point to the
future, conneting time pag to time preseh and time future They work like arches of a
bridge thrown acrostime. Becatuse at one point they fade away, and new ones cometo the
fore, they indirectly help us maik the differen@ and the discortinuity betwesn “before”
ard “after”. It seens that we keep re-settimg the clock time and time again arnd take anew
start but indeea the design proces has sone kind of irreversibility. Trarsient constructs
are continwusly reshifled, recombinel, and reworked along a main strean of senseand
in the long tem thes ongoirg processs of recombnation and restucturing tend to
generat stability. Thus riding on the sadde of transert constriets, pag expeience
travek across time, subtly penetating into our new desgns in ways of which we are
largely unawae. It might be sad tha they enbody the dynamc componeh of our
experience.

Inconspcuots traces of previows chaces and actiors are left imprinted in the track and
in the artifad. Thes traces may hawe long tem influences on the configuratin and
behavio of a system Choices are nat compktely reversible Not evely desgn can be
discardedard mog new desigrs are built up on previous ones Construcs tha showed
successfluare reheased and re-usel over ard over again ard finally stabilized Then they
becone “templates for further designs or usabé “routines”. Unstabk componets are
assembld into hybrids that perhaps do nat look very elegam but “make do”. Interaction
amorg smalle componens triggers emergnt systen properties, and sone of these
properties turn out to be exploitabe (March, 1991) Asaresult cross-tempal structues
are stabilzed they are plotstha connet many evens or layers of desigrs ard givethem a
seng of place and direction.

The overal outcone of this building activity and interaction base on transient



G.F. Lanzam / Journd of Strategt Information Systera 8 (1999 331-349 343

construets are larger, loosel conneced strudures that taken as awhole, posses a high
degree of stability and resilience but locally are always up for grabs Thes structues
carly history and tradition, bringing cortinuity ard connetedness both spaial and
temporéd, to our world. They do nat exig as reified entities (excep in our theoiies and
method) independetly of the agens who enad them in situatons of action As they
possesa highly contextual situaed qudity and carty the backgound hidden component
of practica knowledge they work as formative contexs. They represetithe world as it
is — wha we ad ard think with and neal not to think about excep in cags of
maja break@dwns As we take them largdy for grarted they terd to gain an aura of
“naturalness$ and an institutiond valency.

However due to intrinsic ambiguity, the distindion between transiert constricts and
persistehstruduresisnot so sharp | would lik eto suggesthat transieh congructs areless
transiem than we usually imagine and persisteh strudures are less persistehthan we
usuall think. Indeed transien condructs are with usall thetime, being avisible, penasive
expressia of our inquiries ard congructive activities in a variety of domains of practice.
They do nat constitue asecond-bst, minor form of reality — minor deities or lesse gods,
S0 to spe, but a crucid way of worldmaking (Goodman 1978) The knowledg they
conveg is nat necesarily of lower statis with respet to institutionalized knowledge,
formally packaged and canred. The things tha we forget or throw away are at leag as
importart for knowing as the things we happ@ to remembe ard keep The velry idea of
practicd inquiry, asit was first s by Jom Dewey and then develged by Donald Schon,
mug necessarily rely on transiem congructs ard revisabk forms of knowledge If ther is
sone value to this perspectie, then the idea of knowledge as a manageabé commaodity or
assébecanes amore complicaed mater than the lateg maingream approab would lead
us to think (Nonaka and Taketchi, 1995 Davenpot and Prusak 1998 Sanclez and
Heene 199§ Boisot, 1999).

Persistehstructues on their pat are less static and more movable than we might expect
themto be Precise} becaus they emerge and coalese as multi-layered sedmentatons of
locd ard globd arrangenents from a pasted-p combiration of everydy practices and
tinkering adivities, they are always locally amendabk ard adjustble. They are subjed to
continwus bricolage and local restucturing.

Persistenhstrudures exhibit an intrinsically ambiguous dynamcts. On the one hand they
are sticky, showirg high inertia and resiience they do nat chang overnight repregnting
the statig congrvative componen of our expeience Indeed becaise of their functional
ard exisential “fixedness$, they can becone cogritive ard institutiond traps But on the
othe hand due to their patchedup characterthey can be expoited to introduce local
rearrangment and reinvertions (Rice and Rogers 1980 March, 1991) They never
repregnt a condusive state but are further manipuable new featues and components
can always be accommodateal or hooked onto them.

Although experence memory ard tradition are seded in them and often self-sealed
yet they chang all the time in a neve ending eve evolving proces of “shifting and
drifting” or “redesignng”. If we look at them with a sensitive eye they are alwaysin a
constan stae of flux. Within them local disorde and incoherene are endenic and |
shout say, necessary.

Agent are cortinuousy “at work” arownd thes structuresheedfully attendiry to them

’
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ard cultivating them (Hanseth 1996) Even if some revoluionaly episode can occur
bringing dramatt changs, a gred patt of the restiucturing activity is peripheal, at the
margirs of the structire, and obeys to multiple logics while the core is much more
resiliert and harder to acces and chang.

For sure one of the mod powerfu instarces of a persisteh strudure is the Internet,
or sone of the newly emerging globd information infrastructures, or even sone large
busines softwae systems The Internet, for example, is a powerfu tod for dynamic
interaction and interconneting, but itisalso avirtual world, or better, aregime of multiple
virtual worlds, which are themseles the outcone of a proces of desigring in action.
Curiously enough thes structues are nat being designe by a centra designe. Most of
them had an almog accidena birth, grew organically, evolved by componer addtions or
“accretons’ ard local, peripheal trangormaions For sure they do not seen to be the
outcone of a carefully planneal design and projed managememn Ratter, they look like
“swampy”, meanderirg systens, congested and chaoti¢ but overall not perforning too
badly.

Globd infrastructires on their partt look less standadized and more fragmened than we
want, but, | submit it is precisely fragmentation and multiple standad regimes that give
them more flexibility and reliability (Genschel1997) They are imperfect but perfection-
able In this connetion | would like to advarte the idea tha “being global' does not
necessaly mean overal uniformity basel on a universal standard but rathe shoutl be
undersbod as “being translatabe”, where communication amorg mulitiple regimes and
mutud recanition of diverse identities are a crucid facta for socid coordiration and
socid learning Princetan anthropdogig Clifford Geert has pointed out that the more we
try to make the world “global’ the more the world respong with the emergene of
multiple “local worlds’ and identities tha seem to be irreducibk to one andher (Geertz,
1996).

5. Swampy systems

| hawe tried to illustrate instarces of desigring-in-action. My emphass has bee on
desig asa“situated practicé to distinguish it from desig as amethod althoudh practice
ard methal in principle neal not be at odds with ead other A method in the technical
disciplines immediately evokes the idea of a “how to do it” recipe apgicable to a broad
variety of case ard situaions It necesarily implies some degee of abstration ard a
referene to genea patterns In sud perspetive, desig is immediately configural as
“how to appy the prescrbed proaedures of the methal to the cas at hand” Itisbasicdly a
disembdalied problemsolving procedue.

But a design practice is more than that it implies cortextualty, expeience situated-
nessuniquenesof the settig where desgn isundetaken A methal islike ahighway: It
isintended to take you fag and smooh right to your desiral degination, travelling through
territories tha you do nat really neal to explor in depth. You cross woods ard prairies,
rivers ard swamps mountairs ard valleys, cities ard wasteland without realy touching
them or being touched by them A method if it is to be such mug necessaly abstract
from the specift ard idiosyrcratic featues of the territory. It has been sad by Frerch
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sociobgist Jean Baudrillard that a metha buffers the researchiefrom the whims of the
objed researchal (the “shrewd geniu$ of the object) Preci€ly the opposie of what
“good practice” would require.

Skilled desig pracice would require having a “feel” for the diversity and the qudities
of the desgn materials being able to make instart evaluatims, learnirg how to cope with
surprisesheing alett to chanceosoccurraces exploit situatond cues and oppotunities,
devel@ acapabiliyy for on-line intervertion ard a drive for creative violation of routines.
Often sourd practice does naot take straight directions, but follows more modest and
tortucus paths. In othe words practice cdls for “complex sensing; a kind of unde-
standing ard skill that methal coud inhibit, making us blind precisly to wha we should
be awae of in designing Indeed we might encounter situgions where we neda the
huntets cunring rathe than more powerfd weapons To wit, a practice might well
imply that in orde to invent smart solutiors online, we mug give up the method that
is, drop our tools and resot to improvisation and bricolage (Weidk, 1993a,hWeick, 1998;
Ciborra 1998).

Borrowing a metaghor usal by Donald Schon the world of precticeisaswanp (Schon,
1987) And down here in the swanp things are quite differert than what they look like
when we watch them sitting on the high hard grourd of desigqn method and formal
theories They do nat quite fit our modek and frames Down here in the swanp space
is nat so well orderal ard time is not so well sequencedRules are local, ard only
applicabe in restrictel domairs, like in Alice’s Wonderland It is a strang world. We
can always cag agrid-like structue onto the swanp ard fed cortented withiit, but it islike
pretendirg to catch Proteus The grourd is eithe sticky or slippely and we can hardly
walk. Most of the times we canna do much else than groping and coping. The swanp is
populaed by strang creatures all around havirg their own odd, idiosyrcratic behavias.
Things are ambiguous shifting, unique and quite unmanagable. In sud environment
messy confusing problens defy technicd solution (Schon 1987) If we wart to be
effective, technicd rigor mug be sacrificed to prectical relevance (Argyris, 1980).
Definitdy, a “scierce of muddling throughi seens to be more approprate than canred
plannirg and engineeing method (Lindblom, 1959) Ther is a gap betweea the method,
no mater how smart and the practice of desgning Methods can hardly grap the
compkxities and the anbiguities of designirg in adion. Somethirg is always left out of
the picture.

But on the othe hand stayirg with Schonsimagery the swanp is a nurture grourd for
arich variety of forms of life, innovations and experimets. It is aland of oppotunities
that wait to be exdored and exploited Perhagthe swanpisnaot adry ard sak place asthe
high ground but it is a place for discovey ard invention. Indeed there is a lot of under-
grourd skunkwok going on down here and sone of it can be surprisingy productve, as
in-deph research of prodict devdopmern proceses has shown (Abetti, 1997 Ciborraand
Lanzara 1994).

“Swarmpy” systens live on delicak microecdogies tha have their own equlibria, and
are at the same time persistehand locally vulnerale. When this fragile web of artifacts,
activities and meanigs is pertutbed or disruged by the invasin or the intrusion of an
“alien thing”, peope sufer a displacemenfrom their treasurel objects, their familiar
routines and their preexistimg formaive contests, so tha they mug cope with ambiguty
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and loss of meaning. Sone kind of balance need to be restored The “alien” need to be

integratél — or “hosted — into the adivity systen (Ciborrg 1999) But at the same
time the novelty, if it is really such opers up a spae for action and reflecton,

eventualy leadirg to the reshajng of the systen. New adivities can be startel out and
new “bridges’ acros distart domains can be built. Action islocd and antid pates thought
(Starbuék, 1985) We kegp assembhg and recombining componensin an endles process
of bricolage

6. The logic of bricolage

Designirg in adion as a style of systens developnent basel on bricolage ard on
local, practicd experimems might meet, amorg other things crucid evdutionay and
systeme¢ requirenents Making and breakirg transien constricts is a way of exgoring
possibe desigh worlds arownd existing structues without affecting the strudures too
much or threatenig their globd stability. But it is perhas this peripherd, “innocent”
desigh activity that in the long run causs the shifting ard drifting of systens and
makes large cummulative changes possible | submt tha there are nontrivial reasos why
designirg in action often takes the unassumig and apparetly inconspicuows form of
bricolage.

First, at the presen stage of functond ard strudurd compkxity, no systen can be
designe and implementel from scrath. Designes stat building up with the materials
they hawe at hand So, they stat smal and rely on preexisting arrangemats. A large part
of desgning conssts in transfoming and reshapig wha is alread in use or creativey
rearrangng components A convenient stratey is to convet old componens and
structues to new functions and uses as it often happes with old buildings in our cities.
In this connetion, sone highly sucessfu information systensresultel not from Faustan
reenginedng projects but from the imagindive exploitaion of inconspcuous system’s
features and resources.

Secondsystens assemted by bricolage hawe an evdutionay advariage being loosely
connectd and incohereh assembiks of mixed components they can be partialy
reworked without much investmen effort. Bricolage is a design straegy tha makes
surk coss recoveral®. In ca® of systems defetion obsolesene or low performarce,
regenerabn can be dore without having to throw away the whole structue. Old resources
ard componets can be recoveed and put to new uses ard functions As a consequece,
systens are persistet and robug becaise canna be changd or moved easily, but at
the sane time kee structual plasticity and exhibit sone self-corecting propeties.
Innovatian can be acconmodatel locally.

Third, systens designé and reworkel by bricolage are history-desendent Prior
systems history consteins the ways mateials and componets are reassmbled and
reinterpréed Thus strudures emlody sorre kind of historicity inasnuch as they are
dependenon the specfic sequence of mowes, everts or transient constricts tha lead to
their congruction Similarly to what happ@s in architecture, old “ramparts’ can be used
for new edifices Basicdly, new systens are built, sometines literally, on the ruins and
with the ruins of old systens. Pieces of pag codes becone “building materals” and have
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a leag as mudh influene on systens behavor as the new codes Systens do not only
operak or change in time, but are literaly “made with time”.

Fourth the overal generatie effect of bricolage seens to be more dependenon
interaction rathe than on some overriding design rationale Bricolage privileges
combinatoy logics, loose coupling and garbag can processe (Warglien and
Masuch 1996) As a practice it leaves room for both deliberaé human intervention
and unplanné interaction Thus wha we call diffuse, decentralizd implementation
often merges and mixes with evolving ecologies of interactions tha are generators
of both organizatim and diversity. Bricolage seens to be compatibé both with
multiple desigh logics and with generd ideass abou systems evolution (March,
1994).

For all of the abowe reasonsl think, bricolage has a varntage point as a stratey for
designing. Asit exploits the properties of existing struduresfor intera¢ive and generéive
purposesit successfull mediates the dilemmas of chang and stability, innovatian and
conservabn. On the one hand by expeimenting with trangert construets it allows for
sone varialility and improvisation without incurring in the possibé disruptians caugd by
excesbre instablity and radicd chang; on the othea hand by assemhng robug but
furtherly manipulale structuresit allows for sone orde and reliability without curbing
the chancs for systen improvemaent and innovation In short it makes both radical
innovatian and compkte unravelirg unlikely.

In abroally diffused engineeing ideology bricolage is usually associted with second-
beg solutions, maladptaion, imperfection, inefficiency, incompletenss, slownessbut as
amatte of fact in mary desig situaionsit isthe only thing we can reasonably do when we
are enga@d in adion. The outcome of it are hybrid, imperfect, transien artifacts, which
perhas do nat look very elegam, hawe lots of bugs and gaps frictions and unusable
componets, but they do their job and can be improved Living in a subluna, Aristotelian
world populatel with corruptible bodies ard imperfect agentsthisis perhag all we can do
ard all we can aim at Pertaps nat an ambiticus targe for the next millennium, but wise
enough ard affordable.

Toput afinal sed to thispaper my claimisthat the desig of information systensand
technologis shoutl be more sensitive to the strateg¢ opportunities offered by bricolage
Information technoloy is patt of our swampy terrestrid world; indeed as phenomenol-
ogistswould say; it “constitute$ the world. Even when they evoke the mog abstratand
rarefied virtual worlds systens and technologis are far from being heavery bodies
christene with the stigma of perfection Rather they maintah the statis of everyday
things(Norman 1998) Despietheirimperfectionand murkinessor perhapjust because
of them they embod evolutionay opportunitiesfor novd practicessand formsandlead to
further combinatiors and transformatios — “shapes of a differert kind” — which are
innumerabé and unpredictable.

References

Abetti, P.A, 1997 Undergroud Innovatia in Japan The Developmenof Toshba's Word Processpard Laptop
Computer Creativity and Innovation Management6(3) September.
Argyris, C., 1980 The Inner Contradictio of Rigorows ResearchAcademe PressNew York.



348 G.F. Lanzama/ Journd of Strategt Information Systera 8 (1999 331-349

Arthur, B.A., 1989 Competirg technologiesincreasing returns ard lock-in by historicd events The Economic
Journ 99, 116-131.

BambergerJ.,, Schon D.A., 1983 Learnirg as reflective conversatia with materials Art Education March.

Barley, S.R, 1986 Technoloy as an occasim for structuring evidene from observatio of CT scannesand the
socid orde of radiology departmentsAdministrative Sciene Quartery 31 (1), 78—108.

Blackler, F., 199Q Formative contexs and activity systems postmoden approache to the managemenof
changeln: Reed M., Hughes M. (Eds.) Rethinkirg Organization New Directionsin Organizatiom Theory,
Sage London pp. 273-294.

Boisot M., 1999 Knowledge Assets Oxford University Press Oxford.

Boland R.J, TenkasjR.V., Teeni, D., 1994 Designirg information technolog to suppot distributed cognition.
Organizatio Sciene 6 (4), 350-371.

Ciborra C.U,, Lanzara G.F, 1989 Chang and formative contexs in information systens developmentin:
Klein, H., Kumar, K. (Eds.) Systen Developmenfor Human Progres, Wiley, New York (Proceedingof the
Atlanta ConferenceMay 1987).

Ciborra C.U,, Lanzara G.F, 1990 Designirg dynamt artifacts compute systens as formative contexts In:
Gagliardj P. (Ed.). Symbokard Artifacts: Views of the Corporae LandscapgWalter de Gruyter, Berlin, pp.
147-165.

Ciborra C.U,, LanzaraG.F, 1994 Formatiwe contexs ard information technology Understandig the dynamics
of innovatia in organizationsAccounting Managementard Information Technoloy 4 (2), 61-86.

Ciborra C.U,, 1998 Notes on improvisation ard time in organizationsAccounting Managementard Informa-
tion Technoloy 9, 74—99.

Ciborra C.U., 1999 Hospitality and IT, pape presentd at the ECIS 99 Doctord Consortum.

Davenprt, T., PrusakL., 1998 Working Knowledge How organizatios Manag Wha They Know. Harvard
University PressBoston.

David, P., 1985 Clio and the economis of QWERTY. American Economt Review 75 (2), 32-37.

Geertz C., 1973 The Interpretatiom of Cultures Bastc Books New York.

Geertz C., 1996 Eine Welt in StuckenWelt in StuckenKultur und Politik am Ende de 20 JahrundertPassagen,
Wien (pp. 13-35).

GenschelP., 1997 How fragmentatia can improve coordination Organizatia Science.

Goodman, P.S, Sproull L.S., 199Q Technoloy and OrganizationsJossey-Bas San Francisco.

Goodman, N., 1978 Ways of Worldmaking Hackett Indianapolis.

Hansgh, O., 1996 Information Technolog as Infrastucture Doctord Dissertation Departmenof Informatics,
Gotebog University, Repot 10, November.

LanzaraG.F, 199Q Shifting stories Learnirg from areflective experimenin a desigh processin: Schon D.A.
(Ed.). The Reflective Turn, Teaches College Press Columbga University, NY.

Latour, B., 1993 We Have Neve Been Modern Harvad University Press Cambridge.

Levi StraussC., 1962 La penge sauvageEditions du Seuil Paris.

Lindblom, C., 1959 The sciene of muddling through Public Administration Reviev 19, 79-88.

March, J.G, Olsen J.P. (Eds.) 1976 Ambiguity ard Choice in Organizatios UniversitetsforlagetBergen.

March J.G, 1991 Exploratian and exploitation in organizationblearning Orgarnzation Sciene 2 (1), 171-187.

March J.G, 1994 The evolution of evolution In: Baum J.A.C, Singh J.V. (Eds.) Evolutionay Dynamics of
OrganizationsOxford University PressNew York.

Norman D.A., 1998 The Design of Everydy Things MIT Press Cambridge MA.

Olafsa, F., 1979 The Dialectics of Action. University of Chicag PressChicago.

Orlikowsky, W.J, Robey D., 1991 Information technoloy and the structurirg of organization Information
Systens Researh 2 (2), 143-169.

Orlikowsky, W.J., 1991. Integrated i nformation environment or matrix of control ? The contradictory implications of
information technology in organization. Accounting, Management, and Information technology 1 (1), 9-42.
Pettigrew A.M., 1987. Context ard actio in the transformatia of the firm. Journ& of ManagemenStudies 24

(6), 649-670.

Rice R., RogersE., 1980 Reinventia in the innovatian processKnowledee 1 (4), 488-514.

SanchezR., Heeng A., 1998 Strategt Learnirg and Knowledge ManagementWiley, Chichester.

Schon D.A., 1983 Organizationhlearning In: Morgan, G. (Ed.). Beyord Method Beverl Hills, Sage.

Schon D.A., 1992 Kinds of seeimg and their function in designing Design Studies 13 (2), 135-156.



G.F. Lanzam/ Journd of Stratege Information Systera 8 (1999 331-349 349

Schon D.A., 1987 Educatiry the Reflective Practitioner Basic Books New York.

Starbuck 1985 Acting first ard thinking later. In: PenningsJ.M. (Ed.). OrganizationhStratey and Change,
Jossey-Bas San Francisco.

Unger, R.M., 1987 False Necessity Cambridg University Press Cambridge.

Van MaanenJ. 1984 Doing new thingsin old ways the chairs of socializationIn: Bess J.L. (Ed.). College and
University Orgarization New York University PressNew York.

Warglien M., Masuch M. (Eds.) 1996 The Logic of OrganizationaDisordg Walter de Gruyter, Berlin.

Weick, K., 1990 Technolog as equivoque sensemakigin new technologiesin: Goodma, P.S, Sproull L.S.
(Eds.) Technoloy and Orgarizations Jossey-Bas San Francisco.

Weick, K., 1993a The collape of sensemakig in organizationsthe Mann Gulch disaster Administrative
Sciene Quartery 38, 638—652.

Weick, K., 1993b Organizationbredesig asimprovisation In: Huber, G.P, Glick, W.H. (Eds.) Organizational
Chang ard RedesignOxford University PressNew York, pp. 346—379.

Weick, K.E., 1998 Improvisatio as amindsé for organizationhanalysis Organizatia Sciene 9 (5), 543-555.

Winnicott, D., 1953 Transitiondobjecs and transitiondphenomenanternationhJourn&of Psychoanalysi34,
2.

Winograd T. (Ed.), 1996 Bringing Design to Softwae Addison-Wesley, Reading MA.

Zubdf, S, 1988 In the Age of the Smat Machine The Future of Work ard Power Basic Books New York.



