Role-based Interpretation of ISs

Markku I. Nurminen and Vesa Torvinen

Turku Centre for Computer Science

TUCS Technical Report

No 9, May 1996

Turku Centre for Computer Science

Lemmink�isenkatu 14

FIN-20520 Turku

Finland

ISBN 951-650-750-6

http://www.tucs.abo.fi/

ISSN 1239-1891

Abstract Inthispaper wepresent arolebased approach totheanalysis ofcomputer-based information systems

(ISs).

Theconcept ofwork roleisagood toolforrepresenting work anddivision oflabour, andthecomputer supported tasks make noexception ofthis.

Relationships between actors, roles, andcomputer arediscussed from theact-oriented perspective.

Role based analysis ofanactivity brings theproblems ofcompetence, responsibility andco-operation with theISsinto the surface.

Keywords:

Act-orientation, computer cooperative work, deployment systems, division evaluation,

1. Introduction

Information systems aretypically developed asproducts

[11].

Bymeans ofspecifications they areseparated from thehuman activity with thepurpose tocreate aconsistent internal structure tothesystem.

This does notnecessarily fitwithout problems when thesystem isimplemented andintroduced tohuman activity.

Itislikely thatmany important aspects related towork anditsorganisation donotgetsufficient attention

[e.g.

3],which may imply apoorquality in the use situation.

Inthispaper wetranscend such separation byadvocating theinseparability claim/postulate

[27].

Itisstated thatinformation should beregarded notonly in connection to related human activity [e.g. 33, 23] but as an inherent part of it.Thecomputer notqualify asanactor.

System functions canbeinterpreted ashuman acts.

Inwords byBannon

[2]weemphasise human actors rather thanmere factors.

Theparts ofthesystem arethus interpreted aswork tasks performed bytheworkers qualified tousethenew technology asatoolintheirwork. Thus this approach is also called act-oriented [10, 21].

As the computer-supported tasks are now seen as work oftheuser, theyalsobecome totheobject oftheorganisation ofwork.

Who issupposed toperform which tasks?

How arethese initiated andterminated?

aretheyco-ordinated other

Asapretheoretical understanding wecanrefer toaccess privileges asonepossible means toaccomplish thisdivision

Thisleaves, however, many crucial factors untouched, among them theexplicit definition of responsibilities and co-ordination.

Inorganisation theory andpractice, theconcepts

"job" and"work role" havefrequently been used intheanalysis anddesign ofwork

[e.g.14,26]often even interchangeably.

When thework roleisdefined asasmaller collection than awhole job,itallows oneperson tooccupy several roles, thus giving thedesigner building blocks offiner granularity, isuseful formaking therequired capacity andskill match each other.

Ontheother hand, italsoallows workers onerole;

both properties together give aremarkable flexibility in the organisation of work.

weintroduce theroleconcept totheanalysis ofinformation andemploy theact-oriented interpretation discussed above.

Welean onourexperiences inseveral case studies inwhich wehave evaluated thedeployment inusesituation.

Thecases have beendocumented asconfidential

Customer

Reports byLABORIS

Systems research group.

perspective gives highly relevant evaluations because itpaysattention tothebenefit forthework skilful manipulation ofatechnical artefact.

Theroleconcept hasproved tobeapowerful instrument forsuchevaluations.

Thepurpose ofroleanalysis istoidentify andexplain difficulties inwork through thesocial ofISs.Inmore general terms, weexpect improved sense-making ofthephenomenon oforganisational useofinformation technology. 1

Thepurpose ofthispaper isnottoprovide athorough review ofthedifferent uses oftheroleconcept.

Instead, wearefocusing onthework roleandwetrytobeasascetic aspossible.

Themain object ofthisstudy istoexplore andarticulate some ofthemost important characteristics oftheroleconcept incomputersupported work.

Thefollowing section reviews anddiscusses earlier conceptions ofroleinISdevelopment field.

Wenext redefine theroleconcept from theact-oriented perspective inthree phases:

(1)aroleasastructural concept between actors andtasks,

(2)aroleasadomain ofresponsibility and(3)theco-ordination roles.

Theconnection

ISsandwork activity isdiscussed when everappropriate.

Finally, wepresent aconclusion, give suggestions forpractice and research.

2. Whose Role?

Theconcept ofwork rolehasbeen used insome approaches toISdevelopment.

This indicates, thatsuch areseeking forabetter understanding andspecialisation structures inorder tobuild usable anduseful

ISs.Theroleconcept may beseen asapartofaview ofafuture usesituation, sometimes presented intheform ofascenario.

Itwould beanadvantage iftherepresentations oftheusesituation would besame during thedevelopment anduse.Concepts inthedevelopment arerelevant forourinterest intheevaluation ofthedeployment oftheIS.Buthow istheroledefined inthese approaches?

Who cantake aroleandhow isitused?

Inparticular, wearefaced with two fundamental issues:

1) Are roles something which also computers can have?

2) Can the human role be taken by a collective or is it for individuals only?

ofroleisapplied inbusiness process re-engineering

(BPR) toview how people work together toachieve business objectives.

Atleast twomodelling techniques useroles explicitly:

theRole

Activity

Diagrams

(RADs)

[15] andtheRole

Interaction

Nets

(RINs)

[29].

InRADs theroleis’asetofactivities thataregenerally carried outbyanindividual orgroup with organizationally relevant responsibility.’

(p.85).Itisargued thatRAD represent the logic of activity, not any physical mechanisms of it(like computers).

Theroles inRINs arecarried byindividuals, buttheanalysis alsoincludes theautomatic operations ofcomputers.

Athird approach toBPR, theRoles-Linkage

Model

(RLM), seeks forrepresentation andanalysis ofbusiness networks

[19].

They usetheconcept network rolewhich istheroleofanorganisation inaneconomic system.

Thecore oftheapproach isonbusiness redesign andelectronic integration.

Oberquelle

[28] introduces aconceptual framework called

RFA-net which consists ofthree conceptual levels:

therole, thefunction andtheaction level.

oftheframework istoform avisual language forco-operative modelling.

AnRFA-net covers organisation ingeneral, notonly thecomputerised part.Onthefunctional level every function isdivided man andmachine. 2

Another model with three levels isdeveloped byEllis andWainer

[9].Their conceptual ofgroupware

(CMG) consists ofanontological model, aco-ordination andauser-interface model.

Intheco-ordination anactor which may beauser, acomputer system, oragroup isplaying aparticular rolewith a defined goal.

Wilson

[32] presents aRole

Analysis

(RA) is’asignificant partofmost kinds ofproblem-solving related tomanagement problems.’

(p.278).

Hisbook isinmany places based ontheideas ofCheckland

[6]andtheSoft

Systems

Methodology.

TheRAisused tomap roleboundaries andtoexamine crossboundary interaction.

Arolecanbetaken byanorganisation, adepartment oranindividual. The two former ones are stressed more than the latter one.

Itcanbepointed outthatevery approach above seeks todefine thelines ofresponsibility between some units.

Atthesame time they describe existing specialisation structures.

However, theapproaches canbedistinguished bythenotion ofrolethey use(figure

1),inparticular inrespect oftheassumed keeper oftherole:

arolecanbetaken byacomputer, anindividual, orsome collective actor.

machine actor individual actor collective actor business networks organisation department group

RINRAD

RAFRARLM CMG Figure 1. Different definitions of the concept of role

Those approaches concentrated onhigher level roles

(RLM andRA)observed the activity without unnecessary details. The situation is, however, also aproblem.

Iftheunitofanalysis isonahigh

(departments, organisations, business networks) thedescription ofthework islost.

Forthepurposes ofISdevelopment thiswould notbesomething toseek for.Furthermore, thedetailed description hastobeproduced later inanyway.

problem isthatacollective actor cannotreally take responsibility.

Itisalways theindividual whois accountable for something [16].

Theapproaches strong emphasis onlower actors

(RAD,

RIN,

RAF,

CMG) theactivity ingreat detail.

Theconcept ofroleseems toserve both responsibility definitions andthedescription ofactivity iftheunits aresmall enough.

The problems occur when the computer is also taken asaparty inthedivision oflabour.

Bythiswedonotmean thatitisirrelevant toconsider tasks should besupported byanIS.Wemean, recalling theact-orientation assumed inthebeginning ofthispaper, thatthecomputer isnotqualified asanactor.

Thecomputer notbeaparty inthecollaboration humans because it^�

cannottake anyresponsibility oftheactivity.

This implies directly thatthecomputer cannot take any role.

Inother words, thismeans thatwewant toproduce asocial interpretation ofinformation systems.

Wetherefore require thatcomputer functions have ahuman actor.

Inthefirstplace itistheactual user.

When theuser works bymeans ofthecomputer, heperforms human action.

These tasks aretreated inthesame wayasany other tasks; the computer tool does not give them any special status.

We do not accept the mixed human/computer actors, even if we would benefit from thedetailed description because wewould loose theclear boundaries ofresponsibility between individuals.

Wedonotassume thenotion ofcollective actors neither, even ifwewould having ofresponsibilities andspecialisation;

wedonotwant toloose ofactivity.

Wemay inourlater work construct aconcept forthecollective role, butnow weusethemore fundamental one, theroletobetaken byindividuals.

Thevery nature oftheconcept ofroleisnottobeanobjective toolwhich could beobserved inpractice andused asanunproblematic unitinjobdesign.

Notonly theboundaries roles aredifficult todistinguish butalsothelinebetween aroleanditssubroles.

Thepicture wegetwillalways beaninterpretation of the work.

3. The Act-Oriented Notion of Role

Wepresent ournotion ofroleinthree phases.

First wedefine theroleasastructural schema andthen asadomain ofresponsibility.

Inthese phases werefertoISrelated examples andourcase studies bytextinitalic style.Lastly westudy co-ordinational relationships between roles.

3.1. A Structural Point of Departure Ourpoint ofdeparture isapurely structural view ontherole.

Itisseen asatechnical building block which is useful indesigning flexible forms fororganising work.

Itmay bedescribed ofthefollowing conceptual with twomany-to-many relationships:

actor roletask_{Figure 2. Role seen in connection to the actors and tasks} indicates thataroleisacollection oftasks.

Forexample, theroleofaninventory man includes alltasks intheinventory.

Thus, therolecombines thetasks toappropriate units which typically arethesmallest tobeused inthedivision ofwork, i.e.theroles determine thegrain sizeinorganisational co-operation.

If,forexample, thereceiving andthedelivery ofthegoods inthe_�

inventory areseparated tobeperformed byspecialised groups, theroleofinventory man isdivided accordingly intotwosubroles.

Then alsothegranularity is decreased.

Atypical example ofcomputer-supported tasks isthelistofitems inthemenu.

One item often corresponds toataskandthecollection ofitems ononeuser’s screen determines therole.

Tasks fordelivering goods from theinventory may bee.g.finding thelocation ofoldest products andtheupdating ofthestock at hand.

Narrow roles with asmall setoftasks arelikely toimply afragmented jobdesign.

Ontheother hand, very large areobstacles forflexibility intheorganisation of work.

Agood ofadegraded rolewasthepunched card operators.

extreme westilltoday findexamples ofgeneralists ininformation technology who are supposed to know all about everything, an impossible role.

Often itispractical toletonetaskbelong toseveral roles.

Inanoffice environment, forexample, most employees cantake photocopies andalsoactually do it, even if it could be possible to have specialised person(s) for this (sub)task.

Information technology andnetworking have opened quite newpossibilities forboth specialised andnon-specialised solutions forsuch which occur frequently andinmany places.

Many clerks inaninsurance company, tocheck thecredit-worthiness ofthecustomer, even ifthey areperforming tasks which belong to different task chains.

canwork inthesame role.

This isnotonly formeeting theadequate work load when oneperson hasinsufficient capacity.

Shift work, geographical distances andabsences canflexibly bedealt byusing multiple rolecharacters.

Theapplication ofthisstructural principle adds flexibility bymaking iteasier tofindsolutions totheequation between theemployees’ working hours and tasks to be done.

Networking andgroupware programs aresupporting such sharing ofroles.

When abank clerk during lowtraffic moves thefront-office tothebackoffice, hetakes anewroleandopens anewprogram different andmenus.

Thechange oftheoffices doesn’t tobephysical anymore.

Itcanbedone virtually.

IntheETHICS methodology

[e.g.

25]theconcept ofautonomous groups isoneform ofrolesharing.

Everyone inagroup isable todoalltasks, i.e.there isno formal specialisation within the group and every role is shared.

Roles arenotgiven.

Even ifthejobdescriptions would bewell documented, thescope ofaparticular roleisalways subject tointerpretation.

Peculiar practices can be found in places exceptions andspecial ofexceptions. �

One guideline isthattasks allocated todifferent roles could

(butmust not)beperformed by different persons.

Inaninsurance company four persons were calculating premiums fornewcontracts bymeans ofaspecial computer program.

Three ofthem also recorded theoutcome tothedata base, while there wasafifthperson assisting thefourth onetostore theresults.

Theonly explanation wecould findwasthatthose three female andtheonewasmale.

Inthiscase, thecalculation andthestoring belonged to different roles.

In a concrete work situation the actor isnotautomatically inanyrole, hemust take arole.

This isinlinewith thenotion ofdeliberate action.

Theactor must beaware oftheactual roleheiskeeping andtherole’s rules inorder tobeable totake theresponsibility forperforming actsaccording tothese rules.

Inother words, a deliberate actor knows what he is doing.

Logging intoaparticular program stands fortaking thecorresponding role.Performing individual tasks isalso rather well distinguishable incomputersupported work.

Ofcourse, istheresponsibility

-oraccountability

-fortherolekeeper toperform therole’s well, according totherules oftheorganisation andoftheprofession.

There aretwokinds ofrules:

between theroles andrules within theroles.

have permission aparticular role.

ispartofdecisions andagreements made intheprocess oforganising thework.

Soistheknowledge about where thetasks come from andhow they doit.These arerules between the roles.

Thepermission tocomputer-supported istypically controlled ofaccess privileges.

Therolekeeper must, ofcourse, ofthework flowand co-ordination with other roles.

Themost important prerequisite forsuch anassignment isthattheactor theadequate competence forallthetasks included intheroleinquestion.

These how aredone areinternal totheparticular roles.

Inaddition, there must be adequate resources available and the right to use them.

Itisnotenough thattheactor isprofessionally qualified andproperly introduced to the organisational culture. In performing computer-supported shehastohave adequate resources andsufficient skill andknowledge inIT.Furthermore, shemust understand ofherprofession getdone bymeans of this technology.

Themultiplicity oftheroles iswhy therolesystem cannot bechanged arbitrarily orabruptly, because therolekeepers know both external andinternal rules, i.e.they learn theskill needed fortheperformance of the tasks of the role.

Wecanalsosaysomething theorigin oftherules.

They follow thenatural patterns ofhabitualisation andinstitutionalisation

[4].Rules which have_�

proved purposeful, areapplied without questioning them.

Breakdowns arelikely tolead tonew rules.

Informal groups userules which arelessobjectified thanthose typical offormal organisational units.

Some rules inbureaucracies seem toobereified, i.e.there isnolegitimation available interms ofmeaningful human activity.

Information systems themselves arecollections ofrules

[26].

Among them arenotonly theinstructions how tousetheartefact.

Thefunctions areobjectifications applied inprofessional practice.

Forexample, abookkeeping program must follow thelaws andother oftheaccounting profession. 3.2. Domain of Responsibility

Thestructural view onroles may give theimpression thattheactor issitting andwaiting foratasktoarrive.

Then shechecks whether thistaskbelongs toanyofher roles, performs it skilfully and delivers the outcome with the expected reports.

Theworking lifedoes not,however, thisfragmentary assembly linemetaphor.

Theinstances oftasks arenotindependent events toberesponded bytheactor.

Time ismore continuous than amere succession ofdiscrete taskevents.

Theactor hassome domain ofresponsibility.

This contain aconcern on space, tools, materials, knowledge, infrastructure.

Forcomputer-supported work, theactor supervise allexceptions andbreakdowns. If the network is notworking properly, shehastoreport itandgetitfixed. If she cannot use the program, she has to learn it.

theinventory man isnaturally responsible, oreven accountable for the products he has received andnotyetdelivered further.

Hehastostore eachitem inareasonable place.

Hehastofindtheoldest item ofcertain product when requested. The responsibility cannot be reduced to discrete events.

Intheinventory theresponsibility forthematerial isthus connected totheaccountability forthedata describes thestate intheinventory, i.e.thedomain isnotonly responsible forcorrect performance ofthetransactions.

Thecumulating result ofthese transactions;

thedetailed inventory records also atruedescription ofreality, even after exceptions and breakdowns.

Thus werealise thatthetasks areinterconnected andthatthey constitute adomain.

grows tothebasis ofhigh quality thestarting point tothearticulation work.

Ofcourse, such adomain bewell orpoorly designed.

How can we identify a good role and its domain of responsibility?

Agood roleisprobably impossible todefine, butitischaracterised byanatural setoftasks belong together andconstitute awhole.

Itincludes nounnecessary interruptions inwork flow.

Theoutcome hasaclear identity can be easily evaluated.

Ininformation systems weadvocate theproperty ofsemantic integrity.

Itsuggests thattheresponsibility foracertain part oftheorganisational data base(storage) should begiven tothose roles which aremost dependent onthehighquality ofthose data.

Forexample, iftheinventory details areinerror, theinventory man suffers most andimmediately.

Thus itbelongs tohisresponsibility domain to maintain high quality in this set of data. This is semantically connected to his responsibility for the products themselves.

Ifthere aremore than oneperson sharing thesame role, they must have some rules to maintain their shared responsibility.

Inamass inventory wemetagroup ofseven persons who worked inparallel inthesame role.

Inthiscase theco-operation wasfluent, probably duetotherestricted size of the group. The direct social control was sufficient to prevent anyopportunistic behaviour.

Thedomain ofresponsibility inthegroup with roleisnotalways very large. For example, a pool ofsupermarket cashiers dohave buttheir jobs arenotintensively co-ordinated beyond thescheduling practices.

Slow pace or mistakes made by one clerk is more amatter ofthemanager theother clerks. These observe the consequences in the form of longer queues.

Ontheother hand, theco-ordination around ashared system resource maybecome problematic, if the number of rolekeepers increases.

Abiginsurance company paid anextra bonus forevery newcustomer anemployee could get.This policy andtheinformation system, wasnottooeasy touse,caused trouble totheir customer database.

Thesame appeared several times because itwasnoteasy tofindoutwhether acustomer wasalready registered ornot.Furthermore, employees were notmotivated tosearch carefully andthey gotpaid forthemistakes.

Atthesame time theoverall usability ofthecomputer reduced radically.

thechosen incentive was wrong and the computer system made things even worse.

Thedefinition oftheroleconcept interms oftasks anddomain reminds usofthecorresponding dichotomy intheGeneral

Systems

Theory

[22], employs adual notion static anddynamic elements

(states and state transitions).

systems, even development methodologies follow thisdichotomy.

Structured their data-flow diagrams emphasise theprocesses, thedynamic properties.

Data base oriented approaches take thestatic aspect asthestarting point.

Object-orientation aims atencapsulating bothaspects within single object classes, sacrificing the clarity of the basic duality.

This dual view isbiased totheinternal rules oftherole.

Theunderlying philosophy ofinformation ownership suggests that’...every piece ofdata inanorganisation istheresponsibility ofaspecified individual.

That canonly bestored, viewed, modified, processed, ordeleted thepermission oftheowner.’

[5, p. 25]

Wealsodescribed thelinks between computer systems andwork roles, orrather we de-integrated the system to be embedded in work roles.

Ouract-oriented approach extends thepossibility toapply therolebased analysis ofactivity innovel andpromising ways.

Firstly, itcanbeused intheevaluation ofexisting systems.

Unlike popular quantitative approaches which measure thesuccess ofISasutilisation focused questions

[e.g.

13,31]orasafitbetween tasks andtechnology

12,13]weprovide aqualitative evaluation inwhich thetechnology isembedded inwork activity.

Wehave seenthatqualitative canreveal, notonly thehidden success orfailure ofthesystem butalsotheactual problems andpotential solutions ofthem.

Secondly, thespecifications andplans ofnew

ISscanalsobetested with it.This kind ofevaluations arerarely done inpractice

[20] andthey have been seen astheweakest partofprofessional development

[1].Lastly, ourrole-based canbeintegrated toasystem methodology.

Such amethodology gives astronger emphasis towork anditsorganisation than most present alternatives.

Itprobably isalsousable forredesign.

Insuch context weseetheroleanalysis asadivision oflabour game thathasmuch incommon withorganisational design games of Ehn & Sj�gren [8].

Ourfuture work, thecollective dimensions oftheroleshould beconstructed.

Organisational units, likeprofit centres andautonomous groups do"perform tasks" and"have adomain ofresponsibility", butinadifferent meaning forindividuals.

That difference should beexplored andexploited.

Inother words, wearegoing tocompare collective concepts likeorganisational memory andorganisational learning to the concepts of roles, responsibility and competence.

Another interpretation ofroles comes from atopdown approach.

Inasingle person’s company nospecialisation isneeded.

When astepwise division isintroduced, theco-ordination isemerging invisible terms.

Alternatives canbecompared each other.

comparisons arelikely togive criteria togood roles vs. bad roles.

References

[1]C.Avgerou,

�Evaluating

Information

Systems byConsultation andNegotiation,�

International

Journal of Information Management

, vol. 15, no. 6, pp. 427-436, 1995.

[2]L.J.Bannon,

�From

Human

Factors toHuman

Actors:

TheRole ofPsychology andHuman-

Computer Interaction Studies in System Design,� in Greenbaum

J,Kyng

M.(eds.)

Design atWork:

Cooperative Design of Computer Systems

. New Jersey: Lawrence Erlbaum Associates, 1991.

[3]R.Baskerville andS.Smithson,

�Information technology andnew organizational forms:

choosing chaos over panaceas,�

European Journal of Information Systems

, vol. 4, 66-73, 1995.

[4]P.L.

Berger andT.Luckmann,

TheSocial

Construction ofReality:

ATreatise intheSociology ofKnowledge.

Penguin Books, Harmondsworth, 1966.

[5] W.

Caelli,

D.Longley andM.Shain,

Informations security formanagers

.New

York:

Stockton

Press,

1989.

[6] P. Checkland,

Systems Thinking, Systems Practice

. Chichester: John Wiley & Sons, 1981.

[7]K.Crowston,

�Taxonomy ofOrganizational

Dependencies andCoordination

Mechanisms,�

MITworking papers, no

. 174, MIT Centre for Coordination Science, 1994. �

[8]P.EhnandD.Sj�gren,

�From

System

Descriptions toScripts forAction,� inGreenbaum,

J.&Kyng,

M.(eds)

Design atWork:

Cooperative ofComputer

Systems

.New

Jersey:

Lawrence

Erlbaum Associates, Ind., Publishers, 1991.

[9]C.Ellis andJ.Wainer,

�AConceptual

Model ofGroupware,�

CSCW

1994

Proceedings

,pp.79-88,

1994.

[10] I.V. Eriksson and M.I. Nurminen, �Doing byLearning:

Embedded

Application

Systems,�

Journal ofOrganizational Computing

, 1(4), pp. 323-339, 1991.

[11]

C.Floyd,

�Outline ofaParadigm

Change inSoftware

Engineering,� inBjerknes,

G.Ehn,

P.&Kyng, M. (eds.)

Computers and Democracy

, Aldershot: Avebury, pp. 191-210, 1987.

[12]

D.L.

Goodhue,

�ISAttitudes:

Toward

Theoretical andDefinition

Clarity,�

DataBase

,vol.19,no.3/4, pp. 6-15, 1988.

[13]

Goodhue andR.L.

Thompson,

�Task-Technology

FitandIndividual

Performance,�

MISQuarterly

, June 1995, pp. 213-236, 1995.

[14]

M.Hammer andJ.Champy,

Reengineering thecorporation:

AManifesto forBusiness

Revolution.

New York: HarperCollins Publishers, 1993.

[15]

T.Huckvale andM.Ould,

�Process

Modelling:

Why,

What andHow,� inSpurr

K.,Layzell

P.,Jennison,

L.&Richards,

N.(eds.)

Software

Assistance

Re-Engineering

,Chichester:

John Wiley & Sons, 1994.

[16]

E.Jaques,

�InPraise ofHierarchy,�

Harward

Business

Review

,January-February, pp.127-133,

1990.

[17] Y. Jayachandra,

Re-Engineering the Networked Enterprise

. New York: McGraw-Hill, Inc, 1994.

[18]

P.J�rvinen,

�On structuring problems ofjobdesign metinthedevelopment andmaintenance ofinformation systems,�

BIT, No 20, pp. 15-24, 1980.

[19] A. Kambil and J.E. Short, �Electronic Integration and Business

Network

Redesign:

ARoles-Linkage

Perspective,�

Journal of MIS

, vol. 10, no. 4, pp. 59-83, 1994.

[20]

K.Kumar,

�Post

Implementation

Evaluation ofComputer-Based

Information

Systems:

Current

Practices,�

Communication of the ACM

, vol. 33, no. 2, pp. 203-212, 1990.

[21]

T.K�k�l�,

�Increasing theInterpretive

Flexibility ofInformation

Through

Application Systems,�

Accting., Mgmt. & Info. Tech.

, vol. 5, no. 1, pp. 79-102, 1995.

[22] O. Lange,

Wholes and Parts.

Warsaw: Pergamon Press-PWN, 1965.

[23]

H.C.

Lucas

JrandJ.Baroudi,

�The

Role

Technology inOrganization

Design,�

Journal of Management Information Systems

, vol. 10, no. 4, pp. 9-23, 1994.

[24]

J.I.McCann andD.L.

Ferry,

�Anapproach forassessing andmanaging inter-unit interdependence,�

Academy of Management Review

, 4(1), pp. 113-119, 1979.

[25]

E.Mumford,

Designing

Human forNew

Technology:

TheETHICS

Method

.Manchester:

Manchester Business School, 1983.

[26]

M.I.

Nurminen,

People orComputers:

Three

Ways ofLooking atInformation

Systems.

Lund,

Sweden: Studentlitterature & Chartwell-Bratt, 1988.

[27]

Nurminen andU.Forsman,

�Reversed

Quality

Life

Cycle

Model,�

InBradley,

G.E.&Hendrick,

H.W.(eds.)

Factors inOrganizational andManagement

-IV,North-

Holland, pp. 393-398, 1994.

[28]

H.Oberquelle,

�Role/Function/Action-Nets asaVisual

Language forCooperative

Modelling,�

IFIP

International

Workshop onHuman

Analysisi andDesign

,London,

July 28-29, 1988.

[29]

G.L.

Rein,

Organization

Viewed asaGroup

Process

Using

Coordination

.Report no.CT-039-92,

Microelectronics andComputer

Corporation,

Austin,

Texas,

1992.

[30]

J.D.Thompson,

Organizations inAction:

Social

Science

Bases ofAdministrative

Theory

.NewYork: McGraw-Hill, 1967.

[31]

R.L.

C.A.

Higgins andJ.M.

Howell,

�Towards aConceptual ofUtilization,�

, vol. 15, no. 1, pp. 125-143, 1991.

[32]

B.Wilson, concepts, methodologies, andapplications

.2nded.,Chichester:

John

Wiley

&Sons, 1990.

[33]

M.C.

Winte,

D.H.

Borwn andP.B.

Checkland

�Aroleforsoftsystems methodology ininformation systems development,�

Eur. J. Inf. Systs.

, vol. 4, pp. 130-142, 1995. �

�