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ABSTRACT

Theaimofthisarticleistoanalyzesomefeaturesofnursingmanagercompetenciesasapotentialagent
ofinnovationthroughaperspectiveofcomplexadaptivesystems.Toachievetheobjective,anempirical
quantitativeanalysisofthedataobtainedthroughstructuredquestionnaireswasconductedtoidentify
thekeyaspectsofperceptionsrelatedtocompetencies.Theresultsdemonstratedadisparitybetween
whatnursingmanagersperceivedas“mystrength”andwhattheyperceivedas“criticalinadopting
innovation”withrespecttocompetencies.Thisstudyempiricallyidentifiedkeycompetenciesrelevant
tonursingmanagersinadoptinginnovationthroughaperspectiveofencompassingcomplexadaptive
systems.Thenursingmanagerssurveyedtendedtoconsidertheirstrengthsincludedinterpersonal
understanding,teamwork,self-controlandconcernfororder.Fromaviewpointofinnovationadoption,
thereisroomforimprovementfornursestodevelopsuchcompetenciesasinitiative,teamleadership,
conceptualthinking,analyticalthinking,andorganizationalawareness.

KeyWoRdS
Competency, Complex Adaptive Systems, Healthcare, Innovation Adoption, Innovation Diffusion, Nursing 
Manager

INTRodUCTIoN

Today,adaptationtoinnovationforhealthcareinstitutionsisoneofthemostimportantmanagement
agendas(DjellalandGallouji,2005;Lillrank,2018).Inparticular,largeacutecarehospitalsequipped
with leading-edge technologies and high-caliber professionals are currently facing significant
transformativeprocessesduetotechnologicalinnovation(GalloujiandWindrum,2009;Matsushita,
2017;Lillrank,2018).

Thehospitalwheretheauthorsconductedtheresearchisoneofthelargestacutecarehospitals
inJapanequippedwithcutting-edgetechnologies.Innovationbasedonnewtechnologiescurrently
introducedbythishospitalincludes:moleculartargetedmedicine,daVinci(asurgicalsupportrobot),
bone marrow transplant, Interactive voice response/computer-telephony (IVR-CT) integration,
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minimallyinvasiveendoscopictreatment,gene-modifiedcelltherapy,chromosomeexamination,high
intensityopenintensivecareunit,telemedicine,next-generationmulti-slicecomputedtomographic
scanning, artificial intelligence diagnostic imaging system, electric medical and health records
and introduction of standardized and harmonized terminology. The introduction or adoption of
technologicalinnovationhashadanimpactnotonlyonclinicalproceduresforpatientcarebutalso
onhealthcareandnursingmanagementareassuchas information/knowledgemanagement, inter-
professionalteamcollaboration,humanresourcesmanagement,andorganizationaldevelopment.

Giventhatahospitalisacriticalsocialsystemthroughwhichadoptionanddiffusionofinnovation
occur,thein-houseinnovatorsrelatedtoawiderangeofhealthcarepracticescanplayacentralrole
in facilitating innovation adoption. Currently, in-house innovators including physicians, nurses,
therapists,andmedicaltechnologistsfunctionviacommunicationchannelsofinter-professionalteams
involvingnursingmanagers.Thus,theprocessofinnovationadoptioninevitablyrequiresnursing
managers,whoareaccustomedtomoreordinaryaccountabilities,andthustheyshouldevolveto
haveadifferentcompetencysetfromtheirconventionalset.However,thereisalackinempirical
researchworkanalyzingnursingmanagers’perceptionofcompetenciesrequiredtoadoptinnovation
inJapan.Therefore,thisstudyaimstoempiricallyanalyzethecharacteristicsofcompetenciesof
nursingmanagersasinnovationadopters,toseeiftheycanperformtheirjobsandfacilitateadoption
oftechnologicalinnovations.

BACKGRoUNd

TheinstitutionwherethisresearchwasconductedwasaJapaneseacutecarehospitalwithonethousand
beds.ThehospitalislocatedinthewesternpartofmainlandofJapan.Thehospitalcurrentlyemploys
fourhundredphysicians,thirteenhundrednurses,onehundredpharmacistsandfivehundreddiverse
co-medicalpractitioners.Thecontextofthisstudywasbasedonconcernsthatnursingmanagersmay
notbeaufaitinfacilitatinginnovation;indeed,somehadtoeffectivelyadapttonewtechnologies
whileothershadnot.Consequently,hospitalmanagementregardedthattherewasthepossibilityfor
improvementinthealignmentofcontinuingeducationsystemsindevelopingcompetenciesinorder
toeffectivelyadopttechnologicalinnovations.Then,seniormanagementrequestedtheauthorsto
researchandidentifyareasofimprovementincompetencydevelopment,especiallyfromthestandpoint
ofinnovationadoptiononthepartofnursingmanagers.

HealthcaresystemsinJapanareconstructedonafoundationofsocialhealthinsurance,which
achieveduniversalpopulationcoveragein1961.Aclosedsystem,intermsofemployment,hasbeen
dominant;whereinhealthprofessionalsareemployedbyhealthserviceorganizationssuchashospital.
Itshouldbenotedthatthroughthereimbursementsystem,thegovernmenthasprovidedfinancial
incentivestoacutecarehospitalswhentheybegininterventionbasedonnewlyintroducedinnovation.

The conventional role models of nursing managers, first-line managers in particular, have
beendevelopedasrolemodelssuchasleader,administrator,manager,planner,educator,organizer,
problemsolver,andintegratorofresources(McEachenandKeogh,2006;Skyttetal.,2008;Studer
Group,2010).However,fewstudieshaveapproachedthenursingmanagerasaninnovatorrolemodel
intheprocessofadoptionanddiffusionofinnovation(McSherryetal.,2011;Harrisetal.,2013).
Therefore,moreattentionshouldbepaidon the roleof innovationadoption innursingmanager
objectives.Assuch,thisresearchisanattempttoprecipitatetheexpectedcompetenciesofnursing
managers,specificallyintheprocessofadoptionanddiffusionofinnovationthroughaperspective
ofcomplexadaptivesystems.

Complex Adaptive Systems
Thisstudydescribesthecontextsrelatedtoadoptionoftechnologicalinnovationonthepartofnursing
managersbyapplyingaComplexAdaptiveSystems(CAS)framework.Oneofthemostcommonly
accepteddefinitionsofCAS,basedontheworkofJohnHolland,isadynamicnetworkofagentsacting
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inparallel,constantlyreactingtowhattheotheragentsaredoing,whichconsequentlyinfluences
behaviorandthenetworkasawhole(Holland,1992).ComplexitySciencehasbeenembracedby
manynursingandhealthcareresearchersandpractitionersintheirquesttounderstandmultileveland
complicatedorganizationalbehavior(Clancyetal.,2008;Griffiths,2007;Lindbergetal.,2008).

TheaffinityisobservedbetweenthediffusionofinnovationsandCAStheory,particularlywhen
itcomesto theconstructionofpredictiveorappliedhybridmodelsof inducedchangeinhuman
behavior(Rogersetal.,2005).Thediffusionofinnovationsmodeldelineatesthecomplexprocessby
whichaninnovationspreadsviacertaincommunicationchannelsamongmembersofasocialsystem
(Rogers,2003).TheCASconsidersself-organizationphenomenaofthecomplexprocessinwhich
variousagentsinteractthroughdiversifiedcommunicationinadoptinganddiffusinginnovationtoo.
Giventhatahospitalisacriticalsocialsystemthroughwhichadoptionanddiffusionofinnovation
occur,theinnovatorwithinahospitalcanplayacentralroleinfacilitatingthecomplexemergence
of innovationadoption.The innovatorsmay includephysicians,nurses,medical technicians,and
businessentrepreneurs.Diffusionoccurs incomplexsystemswherenetworksconnectingsystem
members areoverlapping,multiple, andcomplex.Diffusionoccursmostoften inheterogeneous
zones,i.e.,transitionalspaceswheresufficientdifferentiationamongnetworkmembersarises.Such
heterogeneousnetworkconnections,whichcomprisetheinnovation-diffusionsystem,occuramong
innovatorsandotherengagedmembersoftargetpopulationswho,inRogers’originalformulation,
arecalled“cosmopolites”(Rogersetal.,2005).

Thehealthcareinstitution,asaCAS,isconstantlyrevisingpreliminarypredictionsbyadopting
ideasproducedbyinnovativeagents.Inotherwords,aCASisconstantlyself-organizingbymixing
stabilityandcreativity.TheCASdependsonadynamicmechanismofvalueco-creation;thatis,to
createnewvaluebymixingandbalancingcreativenessandcontrolinaconstantlysharedcontext-
in-motion.

Competency
Theremaybemanyfactorsinvolvedincommunicationchannelsviawhichinnovationisdiffused
andadopted.However,thisstudyspecificallyassumesthathumancompetenciesinherentinanagent
playasalientroleinadoptinginnovation.

Competencyhasbeenaresearchtargetforanumberofdecades.Manyresearchershavecontributed
totheformationofatheory,partlybasedontheirpredecessors’findings,aboutcompetenciesfor
developinghumanresourcesandasustainablecompetitiveedgeforbothindividualsandorganizations.
Thefirststudythatspecificallyfocusedoncompetencywasconductedintherealmofpsychologyin
the1970s(McClelland,1973).Itdefinedcompetence“asapersonaltraitorsetofhabitsthatleads
tomoreeffectiveorsuperiorjobperformance,inotherwords,anabilitythataddscleareconomic
valuetotheeffortsofapersononthejob.”

Overthelastfourdecades,competenciesandcompetencymodelshavebecomeaninseparable
partofhumanresourcemanagementandhavebeenwidelyusedasthemeansforincreasingpersonal
andorganizationaleffectiveness.Humancompetencyhasbeen regardedascrucial inaddressing
healthcare,andisoneofthemajorcompetitivefactorsthatcandifferentiateorganizationalcompetence
intermsofservicequality,serviceprovision,andservicedesign(Fried,2008;Hernandez,2009;
Ginter,2013;AmericanOrganizationofNurseExecutives,2015).Assuch,competencymodeling
hascurrentlybecomeagloballyacceptedapproachandapopularmanagementagenda(Alldredge
andNilan,2000;BartlettandGhoshal,1997;Pickett,1998;Schippmanetal.,2000;Wintertonand
Winterton,1999).Itisobvious,however,thatdifferentresearcherswithvariousbackgroundsadvocate
differentapproachesanddefinitionsofcompetency(Parveen,2002;Rankin,2002;SuarandDan,
2001;Ulrich,2012).

Consequently,thequestionnaireusedinthisstudywasbasedonthetheoreticalframeworkand
definitionsproposedbySpencer(1993)andlaterrefinedbyMatsushita(2012).Spencerwasaligned
withtheacademicideainitiatedbyMcClelland(1973),andfurtherdevelopedbyBoyatzis(1982)
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andSpencer(1993);thatcompetencyisanunderlyingcharacteristicofanindividualthatiscausally
relatedtocriterion-referencedeffectiveand/orsuperiorperformanceinajoborsituation.Atheoryof
competencyincludescomplexandhierarchicalelementssuchasmotives,traits,self-concept,attitudes,
values,andskills,aswellastheirdynamicinteractions(Boyatzis,1982).Itshouldbenotedthathuman
competencies,asinseparablepartsofanagent,alsocomposeaCAS.Inthissense,thisstudyregards
anursingmanagerasa“complexadaptiveagent”particularlyinthecontextsofinnovationadoption.

MeTHod

Thisstudywasconductedinastructurethatincorporatedquantitativeapproaches.Aquantitative
analysisof thedataobtainedthroughthestructuredquestionnaires(AppendixA)wasconducted
to identify threeaspectsofperceptionor cognitivepresentation related tocompetencies: (1) the
competencies that nursing managers perceive as indicative of their own competencies, (2) the
competenciesthatnursingmanagersperceiveascriticalinadoptionoftechnologicalinnovation,and
(3)theperceptiondisparitybetweenthesetwocompetencies.

Thecompetenciesandtheirabbreviationsthatwereadaptedinourstudywereasfollows;Team
Leadership(TL),Directiveness(DIR),DevelopingOthers(DEV),TeamWork(TW),Achievement
Orientation(ACH),Initiative(INT),CustomerSatisfactionOrientation(CSO),ConcernforOrder
(CO),Flexibility(FLX),AnalyticalThinking(AT),ConceptualThinking(CT),InformationSeeking
(INF),Expertise(EXP),ImpactandInfluence(IMP),InterpersonalUnderstanding(IU),Relation
Building(RB),OrganizationalAwareness(OA),SelfConfidence(SCF),Self-Control(SCT),and
OrganizationalCommitment(OC).Thefull listof twentycompetenciesand theirdefinitionsare
providedinAppendixA.

Inorderforustoquantifythedegreeofperceivedimportanceandcognitiveranksaswell,the
nursingmanagerswererequestedtoreadthelistofcompetenciesandtheirdefinitionsandselect
thesixitemstheyconsideredmostimportant.Theresearchersassigned6pointstothenumber1
item,5pointstothenumber2item,4pointstothenumber3item,3pointstothenumber4item,2
pointstothenumber5item,and1pointtothenumber6iteminordertoquantifyrelativeperceived
importanceofcompetencies.

ethics
ThissurveyprojectwasexaminedandlaterauthorizedbytheresearchethicscommitteeofTokyo
UniversityofInformationSciences(Authorizationnumber:30-012).Thesurveyandquestionnairewere
alsoapprovedbytheCenterforHumanResourcesDevelopmentofthehospital.Whenquestionnaires
weredistributedtotheemployees,confidentialitywasdulyprotectedtosafeguardtherights,privacy,
andanonymityofpersonsinvolved.Lettersexplainingnon-disclosureandconfidentialitytermswere
sharedtoallofthesurveyparticipantspriortothecollectionofthequestionnaires.

Analytical Frame and Research Questions
Byencompassingtheaforementioneddiscussions,ananalyticalframewasoriginallydesignedin
ordertoaddresstheresearchquestionofthisstudy(Figure1).Theanalyticalframeworkandresearch
questionsweresetasfollows:

Inaparticularcontextinhealthcareinstitution,newtechnologiesinevitablyinfluencediversified
clinicalpracticesandproceduresprovidedbyhealthcareprofessionalsincludingnursingmanagers.
Sincehealthcareprofessionalsperformtheirjobsbyutilizingtheircompetencies,thecompetencies
inherentinhealthcareprofessionalscontinuouslyaltertoeffectivelyaccommodatenewtechnology
innovation.Byadoptingnew technologies,agentsorhealthcareprofessionals in turnextendand
developtheircompetenciesandadapt themselvestonewtechnologies.Then,clinical innovation,
orthenewclinicalmethodtoutilizenewlyintroducedtechnology,iscreatedandemergedbythe
recursiveandconstantlinkageofsuchcompetencyandtechnology.Assuch,thisanalysisframework
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recognizesdynamically thehumancompetence in the linkagebetweennew technologyandnew
clinicalservicecreation.

Here, the researchquestionswereput simply, thosewere; (1)whathumancompetencies, if
any,areexpectedtoenhanceandacceleratenewtechnologyadoption?(2)Whatarethedifferences
betweentheself-reflective“asis”perceptionaboutstrongcompetenciesandthepreferred“should 
be”perceptionwhennursingmanagersconsiderthemselvestobeanadopterofnewtechnological
innovation?

Ourempiricalresearchwasconductedincooperationwiththeacutecarehospitalprimarilybased
onsuchanalyticalframeworkandtheresearchquestions.

ReSULTS ANd FINdINGS

Atotalof112nursingmanagers(averageyear43.6yearsold;averageserviceyear14.2years)replied
tothedistributedquestionnaires(AppendixA).SurveyQuestion1(Q1),“Whatareyourstrengthsin
termsofcompetencies?”measuredeachnursingmanager’sperceptionoftheirpersonalstrengthsin
competencies,whereasQuestion2(Q2),“Whatcompetenciesdoyoubelievearecriticaltoadopting
newtechnologies?”measuredwhichcompetenciestheyperceivedtobecriticalforadoptionofnew
technological innovations. A comparison between the two questions suggested a subjective gap
betweentheself-reflective“asis”perceptionaboutstrongcompetenciesandthepreferred“should
be”perceptionwhennursingmanagersconsiderthemselvestobeanadopterofnewtechnological
innovation(Figure2).

Disparities varied significantly among the 20 competency items (Table 1). Here, disparity
indicateddifferencesinscorebetween“mystrength”and“criticalfortechnologyadoption”.When

Figure 1. Analytical frame: co-evolution model of new technology and human competency
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scoreof“criticalintechnologyadoption”wasgreaterthanthatof“mystrength”,thedisparityscore
simplybecamenegative(-).Likewise,whenthelatterwasgreaterthantheformer,thescorebecame
positive(+).

PositivedisparitieswerecomparativelygreaterincompetenciessuchasInitiative(282),Team
Leadership (113), Conceptual Thinking (133), and Analytical Thinking (113), whereas negative
disparitieswerecomparativelygreaterincompetenciessuchasInterpersonalUnderstanding(-261),
Teamwork(-245),SelfControl(-199),andFlexibility(-152).Itshouldbenotedthatinthissurvey
t-testandp-value(significanceprobability)analysisarenotappropriate,aswequantifiedtheranking
recognizedin20competencyitems.

IMPLICATIoNS ANd dISCUSSIoN

Basedontheaforementionedsurveyresults,thecompetenciesnursingmanagersperceivedtobecritical
inadoptingnewtechnologicalinnovationwereinterpretedbydescribingsomeofthecharacteristics
relatedtocompetencies.Onepossibleinterpretationofthedataobtainedcouldbeasfollows:

Competencies Adaption to Technological Innovation
Inidentifyingsubjects,thefundamentaldriverforanadaptivenursingmanagerisinformationseeking,
i.e.thereisanunderlyingcuriosityandadesiretoknowmoreaboutthings,people,orissues.The
agentmakesanefforttogetmorepiecesofinformationbothqualitativelyandquantitatively,never
acceptingsituationsatfacevalue.Theadaptiveagentnotonlyseeksinformationbutalsoprocesses
informationbyutilizinganalyticalthinking;thatis,understandingacomplexsituationbybreaking
itintoobservablepieces,ortracingtheembeddedimplicationsofasituationinastep-by-stepcausal
way.Simultaneously,heorsheiscompetentinintegratingholisticallyanalyzedsubjects,ifany,into

Figure 2. Perception disparity between “my strength” and “critical for new technology adoption”
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conceptsbyeffectivelyexecutingconceptualthinking,ortheabilitytoidentifyhiddenpatternsor
inter-connectivitybetweensituationsandcontextsthatarenotobviouslyrelated,andtoidentifykeyor
underlyingissuesincomplexsituations.Nursingmanagerswhoarecompetentinadoptinginnovation
areexpectedtohavesuchcognitivecompetenciesasinformationseeking,analyticalthinking,and
conceptualthinkinginaclose-knitenvironment,whileinterdependentrelationswithotheragents
actingwithindifferentcontextsmayalsohelp.

Byconstantlyinteractingwithvariousagentsandutilizingaforementionedcognitivecompetencies,
nursingmanagersareexpectedtohaveastronginitiative;sheorheiskeeninidentifyingaproblem,
obstacleoropportunityandwillinginadoptinginnovationtoaddresscurrentorfutureproblems
oropportunities.Ahigher levelof initiativemanifests itself in relationswithotheragents in the
competencyofteamleadership;theintentiontotakearoleasateamorothergroup.Inotherwords,
thiscouldbeadesiretoleadothersinadoptingtechnologicalinnovationasRogers(2003)describes
an “innovator”.However, adaptivenursingmanagers arewell awareof thenegative spilloverof
technologicalinnovations;theycanoftenprecipitateopposition,confusion,conflict,andcomplication
fornetworksofagentswhoareaccustomedtoconventionalwaysofdoingthings.Toeffectivelycope
withsuchcircumstances,nursingmanagersarealsocompetentinorganizationalawarenessorthe
abilitytounderstandthepowerrelationshipsinhisorhernetworkorinanothernetwork.Theymay
alsoappreciateatthehigherlevels,thepositionoftheinstitutionsinthelargerworld.

Inhealthcareinstitutions,thereexistsacomplexnetworkofinteractionsamongalargenumber
ofagentswhoareactinginparallel.Whennursingmanagersareconfrontedwiththeopportunity
tochangeduetounfamiliarandturbulenttechnologicalinnovation,theireffortstodosoareoften
unsuccessful.Sincetheyarepartofthechangecontextitself,theyhavetoactinawaythatisdifferent

Table 1. Disparity between “my strength” and “critical for technology adoption”
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fromsuchconventionalcompetenciesoftheadministrativeleaderasinterpersonalunderstanding,
teamwork,self-controlandconcernfororderinordertobecomesuccessfulchangeleaders.

Continuous Quality Improvement Versus Innovation
TheQualityControlCircle (QCC)was a Japaneseorganizationalpractice that attracted a lot of
internationalattentioninthe1980s,1990sand2000s.GiventhattheJapanesehospitalsandindustrial
sectorshavesharedtheQCCmethodforalongperiodoftime,itisobviousthattheteamsatJapanese
hospitalshavebeeninfluencedbytheQCCapproach.ThesurveyedhospitalalsoinstalledtheQCC
morethantwentyyearsago,andsincethen,theQCCshavebeenactiveindailyoperations.TheQCC
isusuallymono-functional:itinvolvespeoplefromthesameorganizationalunitwhojoinedtogether
voluntarilytofindwaystoimprovequalityintheirwork.Itisnotawaytoorganizework,butto
organizecontinuousqualityimprovement.TheQCChasnoformalauthoritytomakechanges,itonly
solvesproblemsandpresentimprovementsuggestionstomanagement.Neitherwasitaccountable
forresults,sinceitwasavoluntarygroup(Lillrank,2012).

AQCC,basedonteamactivity,isawaytoorganizecollaborativepracticeswhereahomogeneous
setofcompetenciesprovidedbyexpertsisrequiredtoimprovequality.Thecircleistheorganizational
unitthatdoestheordinarywork,andhasthecorrespondingresources,authority,andaccountability.
Sincesuchtaskstypicallycanbedescribedasprocesses,thiswayororganizingworkistheprocess
organization–contrathefunctionallyorganizedhierarchicallineorganization.Theteam-basedprocess
organizationtypicallyexcelsatflowefficiency,i.e.,thethroughputtimeisshort,work-in-process
inventories(patientswaiting)arelow,andpatientscangetratherflexibleandpersonalizedcare.

TheobjectiveofQCCactivities is the introductionof incrementalquality improvement,not
adaptationtodestructiveinnovationfundamentallytransformingthewayofregularwork.Therefore,
if a hospital relies too much on QCC activities, then it will lose the organizational behavior to
fundamentally change thework itself by introducingdestructive innovation.QCCactivitieswill
graduallyimprovequalityandcostreductionbasedonthecurrentsituation.Innovationadaptation
isnotso.Rather,itenvisionsafigurethatshouldbe,andboldlychangesthepresentsituation.In
theeraofchange,hospitalsneedbothoperational improvementandstrategicinnovationaswell.
However,ifahealthcareinstitutionover-adaptsonlytoQCCactivities,itwillbeneglectedtoapply
todestructiveinnovation.

Whetheremphasisisoncontinuousqualityoremphasisonradicalinnovationleadstoconflict
betweenconservatismandradicalism.Hospitalswithstrongtraditionalism,suchasseniorityandgroup
harmony,tendtobelateforinnovationadaptation.Itisconsideredthattherearesuchorganizational
problems as a background that nursing administrators regard leadership as the most important
competencytoadoptinnovationeffectively.Whatisrequiredforcontinuousqualityimprovementis
leadershipthatadmitsthecurrentsituationandgraduallychangesthose.Whatisnecessarytoadapt
todestructiveinnovationisaleadershipthatdeniesthepresentsituationandcausesafundamental
change.NursingmanagersrecognizethatthecompetencyofTeamWork(385)inQCCactivitiesis
relativelyexcellent.However,nursingmanagersdonotplaceimportanceonsuchteamworkinorder
tocaptureinnovation.Rather,nursingmanagersemphasizetheimportanceofInitiatives(310)and
TeamLeadership(264)toadapttoinnovation.

disequilibrium Between Competencies and Job Contexts
Accordingtotheexistingjobdescriptionfornursingmanagers,thestandardaccountabilitiesinclude
suchitemsas:

1. Plan,develop,evaluateandupdatecareunitobjectives
2. Securepatientsafetyandsatisfaction
3. Improvequalityofcarecontinuously
4. Developandretaincalibernursingstaff
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5. Increaseefficiencybyeffectivelycontrollingbedutilization
6. Conductriskmanagement
7. Developandmaintaindesiredrelationswiththeconcernedcommunity

Thecompetenciesperceivedas“mystrength”couldbearesultofadaptiontothoseconventional
jobaccountabilities,sincenursingmanagershavebeencarryingouttheirjobsinaccordancewiththe
jobdescriptionformanyyears.Itispossiblethatintroductionandinnovationofnoveltechnologies
couldinfluencevariedjobcontextstoachieveaccountabilityfortheendresult.However,itislikely
thatnursingmanagersexpecttoacquirequitedifferentcompetenciesthanthosethatnursingmanagers
perceiveasindicativeoftheirowncompetenciesinordertoadoptinnovation.

Perceptiondisparitybetween“mystrength”and“criticalfornewtechnologyadoption”(Figure
2)suggeststhathumancompetenciesareneverstaticinajobcontext.Rather,competenciescanbe
alteredandadaptivelyevolvethroughever-changingjobcontexts.Itfurtherimpliesthat,atthemicro
level,jobcontextsandcompetenciesareco-revolutionary;theyareintheendlessprocessofreciprocal
evolutionarychangesastheyinteractwithoneanother.Inotherwords,innovationadoptionbrings
about disequilibrium between ordinary job contexts and required human competencies. It is not
sufficientfornursingmanagerstohaveordinarycompetenciesinordertopursueaverydifferentjob
context;thatis,theadoptionofinnovationcanresultinnewoutcomes.Nursingmanagersareexpected,
byandlarge,toattainanalteredstateofequilibriumbycontinuouslyevolvingnewcompetencysets.
Thusinnovationadoptionrequiresthemtoco-evolvehybridandhyper-competencysetsinconcert
witheverchangingcontextscausedbytheemergenceofnewtechnologies.

AsshowninFigure3,newtechnologicalinnovationinfluencestheagentsinconventionaljob
contextsatanexistinghealthcareinstitution.Second,adaptiveagentsintheconventionalcontexts
inacertainhealthcareinstitutionadoptinnovationbyacquiringorshiftingtoanewcompetency
set.Third,adaptiveactorshaveinnatehumancompetenciespresentasacatalyzerintheprocessof
innovationadoption.

Fourth,collectiveinteractionamongagentsleadstogenerationofcomplexadaptivebehaviors,
which in turnprecipitates theapplicationof technological innovation, i.e., innovation inclinical
practices. Fifth, complex adaptive systems emerge as a result of reaching equilibrium between
technologicalinnovationandhumancompetencies.Sixth,thestateofequilibriumisbrokenbythe
presenceofnewtechnologicalinnovations.Finally,theconcernedagentsareabletoattainanother

Figure 3. Co-evolution of technology and human competency
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alteredstateofequilibriumbycontinuouslyadoptingtechnological innovationandevolvingnew
competency sets. It should be noted, however, that these seven phenomena manifest themselves
simultaneously,notchronologically;theseconstitutesomeofthecharacteristicsofcomplexadaptive
systems.

LIMITATIoNS

Therearesomelimitationstoconsiderwithregardtothefindingsofthisstudy.First,thetwenty
competenciesusedinthisstudydonotnecessarilyhaveasolidpromisetofullycoverallthehuman
competenciesthatithas.Withadoptinginnovation,humanscanpossiblyacquirecompletelydifferent
competencyset.Second,thisstudyextractedandinvestigatedoneofmanyhighacutephasehospitals
inJapanasasample.Therefore,thereisnostrictguaranteethatitgenerallyappliestoallnursing
managersofallhighacutecarehospitals.Third,wedonothaveawaytovalidatethefindings.Given
thatthisstudyisnomorethanasinglestudyconductedinoneofmanyacutecarehospitalsinJapan,
wethereforesuggestthatfuturelongitudinalstudieswillbenecessarytofurtherexaminetheissues
discussedinthispaper.

CoNCLUSIoN

Thefindingsofthisstudyindicatedthatnursingmanagercompetenciesrequiredbytechnological
innovation adoption are different from those that they personally regard to be strong personal
competencies.Thus,innovationadoptionrequiresthemtoco-evolvehybridandhyper-competency
setsinrelationtoever-changingcontextsprimarilycausedbytheintroductionofnoveltechnologies.
Anursingmanager,asanadaptiveagent,hasinnatecompetenciesthatpresentasacatalyzerinthe
processof innovationadoption in suchcomplexadaptivesystemsasacutecarehospitals. In the
hospital,thequalitycontrolcircleisnotappropriateasanactivitycorrespondingtoinnovation,so
othertypesofplatformforinter-professionalcollaborationisrequired.Inorderfornursingmanagers
tobeeffectiveadaptiveagentsintechnologicalinnovationadoption,theremayberoomfordeveloping
suchcompetenciesasinformationseeking,analyticalthinking,conceptualthinking,initiative,and
teamleadership.Inanerawheretechnologicalinnovationsareevidentandimminent,continuing
educationalsystemsshouldalsopayattentiontodevelopmentofsuchcompetencies.
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APPeNdIX A: QUeSTIoNNAIRe

Totheparticipantsofthesurvey:
Pleasereadthefollowinglistofcompetenciesandanswerthefollowingquestions.

Q1.Whatarethetopsixcompetenciesthatyouthinkareindicativeofyourcompetencies?Select
thesixitemsfromthelistbelowandwritethenumberinaccordancewiththedegreethatyou
thinkyouarecompetent.

Q2. What are the top six competencies you think are critical for a nursing manager to adopt
technological innovation? Select the six items from the list below and write the number in
accordancewiththedegreetowhichyouthinkeachiscritical.

ListofCompetencies

1. TeamLeadership(TL)

Theintentiontotakearoleasateamorothergroup.Adesiretoleadothers.

2. Directiveness(DIR)

Theindividual’sintenttomakeotherscomplywithhisorherwishes.Directivebehaviorhasatone
of“tellingpeoplewhattodo”.

3. DevelopingOthers(DEV)

Agenuineintenttofosterthelong-termlearningordevelopmentofotherswithanappropriatelevel
ofneedanalysisandotherthoughtoreffort.

4. TeamWork(TW)

Theintentiontoworkcooperativelywithothers,tobepartofateam,toworktogether,asamember
ofagroup(ratherthanasaleader)asopposedtoworkingseparatelyorcompetitively.

5. AchievementOrientation(ACH)

Wants,plans,actstomeetorsurpassastandardofexcellence;measuresoutcomesagainstgoals;
innovatestoimprove;takescalculatedriskstodosomethingneworbetter.

6. Initiative(INT)

Identificationofaproblem,obstacleoropportunityandtakingactioninlightofthattoaddresscurrent
orfutureproblemsoropportunities.

7. CustomerSatisfactionOrientation(CSO)

Adesiretohelporserveclients,tomeettheirneeds.Itmeansfocusingone’seffortsondiscovering
andmeetingtheclient’sneeds.
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8. ConcernforOrder(CO)

Anunderlyingdrivetoreduceuncertaintyinthesurroundingenvironment.Itisexpressedinsuch
formsasmonitoringandcheckingworkorinformation,insistingonclarityofrolesandplans.

9. Flexibility(FLX)

Theabilitytoadapttoandworkeffectivelywithavarietyofsituations,individuals,orgroups.

10.AnalyticalThinking(AT)

Understandingasituationbybreakingitapartintosmallerpieces,ortracingtheimplicationsofa
situationinastep-by-stepcausalway.

11.ConceptualThinking(CT)

Theabilitytoidentifypatternsorconnectionsbetweensituationsthatarenotobviouslyrelated,and
toidentifykeyorunderlyingissuesincomplexsituations.

12.InformationSeeking(INF)

Anunderlyingcuriosity,adesiretoknowmoreaboutthings,people,orissuesdrivesInformation
Seeking.Makinganefforttogetmoreinformation,notacceptingsituations“atfacevalue”.

13.Expertise(EXP)

Masteryofabodyofjob-relatedknowledge,andalsothemotivationtoexpand,use,anddistribute
work-relatedknowledgetoothers.

14.ImpactandInfluence(IMP)

Actionstopersuade,convince,influenceorimpressothers,inordertogetthemtosupportthespeaker’s
agenda;orthedesiretohaveaspecificimpactoreffectonothers.

15.InterpersonalUnderstanding(IU)

Wanttounderstandotherpeople.Itistheabilitytoaccuratelyhearandunderstandtheunspokenor
partlyexpressedthoughts,feelingsandconcernsofothers.

16.RelationBuilding(RB)

Buildsormaintainsfriendly,reciprocal,andwarmrelationshipsornetworksofcontactswithpeople.

17.OrganizationalAwareness(OA)

Theindividual’sabilitytounderstandthepowerrelationshipsinhisorherownorganizationorin
anotherorganization,andatthehigherlevels,thepositionoftheorganizationinthelargerworld.
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18.SelfConfidence(SCF)

Abeliefinone’sowncapabilitytoaccomplishataskandselectaneffectiveapproachtoataskor
problem.Confidenceinone’sabilityasexpressedinincreasinglychallengingcircumstances,and
confidenceinone’sdecisionsoropinions.

19.SelfControl(SCT)

Theabilitytokeepemotionsundercontrolandtorestrainnegativeactionswhentempted,whenfaced
withoppositionorhostilityfromothers,orwhenworkingunderconditionsofstress.

20.OrganizationalCommitment(OC)

Theabilityandwillingnesstoalignhisorherownbehaviorwiththeneeds,priorities,andgoals
oftheorganization,toactinwaysthatpromoteorganizationalgoalsormeetorganizationalneeds.
Source:Spencer,L.andSpencer,M.(1993).Competenceatwork:ModelsofSuperiorPerformance.
JohnWily&Sons,Inc.
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