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ABSTRACT

This review examinesrecert reseach on groyps and teans, giving speial
emplags to reseach invesigating factors tha influence the effediveness of
teamsatwork in organizations.Severd peformane-+elevant factors arecon-
sideral, including group composition, cohesvenes, and motivation, although
certain topics (e.g conpostion) have beenmoreadively reseachedthan othes
in recent yearsandsoare addessedin greate degth. Also adively reseached
arecertain typesof teams including flight crews, computer-suppated groups,
andvariousformsof auonomouswork groyps. Eviderceonbasic procesesin
andthe pefformance effectiveressof sut growpsis reviewed. Also reviewed
arefindingsfrom studies of organizational redesgninvolving theimplement-
tion of teams Findingsfrom thesestudies provide someof thestrongestsupport
for thevalue of teamsto organizationd effediveness Thereview concludes by
briefly considering sdected open questionsand emeging directionsin group
reeach.
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INTRODUCTION
Scopeand Objecives

For morethana decadenow, psycholoy hasenjoyeda rekindledinterestin
groupsandteamsChaptersn previousAnnualReviewof Psychologywolumes
haveconsideredqyroupresearche.g.Levine & Moreland1990)andorganiza
tional behavior(e.g. Wilpert 1995), but this chapteris uniquebecausef its
specialfocus on team performancean organizationalcontexts,especiallyin
work organizations.

The literature reviewed considers,amongother emphasestesearchcon
ductedin organizationalsettingswith groupsor teamsthat must meetthe
demands oproducinggoods ordeliveringservicesAlthough we reviewsome
researcltonductedn other tharorganizationaettirgs,we emphasize studies
in whichthedependent variables weskearly indicative of performanadfec
tivenesgatherthanstudieson intragroupor interpersonaprocessef groups
(e.g.studiesof conformity,opinion changegconflict). We alsoincludestudies
of interventiors madeto testthe efficacy of techniquesntendedto improve
team effectivenessSuch interventiors may be targetedat individual team
memberge.g. enhancingmemberskills that are importantto teamperform
ance),at teamsas performingunits (e.g.teamdevelopmentnterventbns),or
at the organizationsin which teamswork. Thus, researchon larger-scale
organizationathangeefforts of which theimplementatioror enhancementf
teamsareonepartof anoverallchangestrategyis included.Lastly, we empha
size research in tH990s thoughwe doreferto earlier works.

Definitional Struggles

WORK GROUPTEAM  Whatis awork group?A varietyof definitionshavebeen
offered(Guzzo& Sheal992),butonewe adoptowesits originsto thework of
Alderfer(1977)andHackman(1987).A “work group”is madeupof individuals
who seethemselvesand who are seenby othersas a social entity, who are
interdependeritecausef the tasksthey performasmembersf agroup,who
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are embeddeith oneor morelargersocialsystens (e.g. commuity, organiza
tion),andwhoperformtasksthataffectothergsuchascustomersrcoworkers).

“Team” haslargelyreplaced'group” in theargotof organizationapsychot
ogy. Is this a mere matter of wording or are there substantivedifferences
betweengroupsand teams?For many, “team” connotesmore than “group.”
Katzenbach& Smith (1993), for example,assertthat groupsbecometeams
when they develop a senseof sharedcommiiment and strive for synergy
amongmembersThe definition of work groupspresente@bove we believe,
accommodatethe usesof the many labelsfor teamsand groups,including
empoweredeams,autonomousvork groups,semi-autoomouswork groups,
sef-mamagng teams, self-determiningteams, self-designingteams, crews,
cross-functionateams,quality circles, projectteams,taskforces,emergency
responsd¢eams,and commitees—adist thatrepresentshut doesnot exhaust,
availablelabels.Conseqgently, we usethe labels“team” and “group” inter-
changeably ithis review,recognizinghattheremaybe degree®f difference,
ratherthanfundamentalivergencesin the meaningamplied by theseterms.
We usethe termsinterchangeablyas a convenienceThe word “group” pre-
dominatesin the researcHhiterature—ntergrouprelations,group incentives,
groupdynamics—andthoughit uses‘group” asits root word, we believethe
literaturehasgreatrelevancdor understandingirtually all forms of teamsin
organizationstoo.

EFFECTIVENESS Thereis no singular,uniform measuref performanceffec
tivenesdor groupsWe preferto defineit broadly,ashaveHackman(1987)and
Sundstrorretal (1990).Accordingly,effectivenes# groupsis indicatedby (a)
group-producedutputs(quantityor quality, speedcustomeisatisfactio, and
soon), (b) theconsequencesgrouphasfor its membersor (c) theenhancement
of ateanis capabilityto performeffectivelyin thefuture.Researclhatassesses
one or moref these threaspects oéffectiveness isf primary interest in this
review.

Frameworkfor the Review

We begin with recentresearchon severallong-standag issuesrelevantto

work-group effectivenesgcluding teamcohesiveness, teatompositonand
performanceleadershipmotivation, andgroupgoals.Theyaregenericissues
in the sensethat they pertainto almostall teamsdoing almostall kinds of

work. Althoughnottheonly performance-relevamésearchopics,theyarethe

ones mosactivelyinvestigatedn recent years.

We thenconsiderresearcton the performancef differentkinds of groups,
including cockpitcrewsandelectronicallymediatedgroups,aswell asgroups
createdo solve problems(quality circles,taskforces)and autononouswork
groups. The next sectionexplicitly addresseseamsand the organizatioal



310 GUZZO & DICKSON

systemsin which they are embeddedand focuseson the interconnectioa
between tearand organization.

Thefinal sectionoffers selectedconclusionsandflags openquestionsand
new directionsfor future researchThe sectionconcludeswith a brief discus
sionof pointsof leverage for effecting changeteams.

NEW LOOKS AT LONG-STANDING ISSUESIN GROUP
PERFORMANCE

Cohesivaess

Reviewsof cohesivenesgesearcthaveappeared in recent years (€£gans &
Dion 1991, Guzzo & Sheal992). The former review found a substantl

positiveassociatiobetweercohesiorandperformancevhile thelatteroffered
a more qualified conclusion.Smith et al (1994) reporta posiive correlation
betweera cohesiveness-likmeasuref top managemerteamsin smallhigh-
technologyfirms and firm financial performance Zaccarroet al (1995) re-

portedthat highly task-cohesivenilitary teamsunderhigh temporalurgency
performedaswell on a decisiontaskasdid eitherhigh task-cohesiver low

task-cohesiveéeamsunderlow temporalurgency,suggestig that task cohe

sion can improve team decision making undertime pressure The topic of

cohesivenesss still very much an unsetted concernin the literature. It is

certainlyrelatedto issuesof familiarity, which arediscussedt otherpointsin

the chapter.

Group Composition

Groupcomposiion refersto thenatureandattributesof groupmembersandit

is one of the most frequently studied group designvariables.Most of the
empirical researcton composibn andwork-group performance inecent
yearshas investigated variablesassociatedvith team effectivenesswithout
interveningor experimentig to affect thosevariables.The typical model of

study has beeito assesshe performanceof existing groupsor teamsin

organizationovertime andto relatethat performancdo measure@spectof

group composion.

Other studiesinvestgatedgroup composiion as one of severalpossilie
designvariablesfor groups.Groupdesignrefersto issuesof staffing(whois in
the group, what the group size should be), specifyingthe grougs task and
members roles, and creating organizatioal supportsystems(e.g. training
opportunites) for groupsStudiesconductedwith teamsin organizatioal
settingsare of particulamteresthere.

Onestudythatrelatedteameffectivenesso composiion andotherpotental
designvariableswasreportedoy Campia etal (1993).They studied80 work
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groupsin afinancial servicesfirm andfound broadevidenceof relationshi
betweeneffectivenessand 19 designvariablesclusteredinto five categories:
teamjob design(e.g.amountof self-managemerin the team),interdepend
ene among team members conposition (especially the heterogeneitpf
members)jntragroupprocessesand contextualfactors(e.g. manageriabup
port). Campbn et al found teamsizeto be positvely relatedto effectiveness
and found heterogeneityof members backgroundand expertiseto be unre
latedor negativelyrelatedto effectivenessgependingon the specificcriterion
measure.

Another study examining some of the same issues was reported by
Magjuka& Baldwin (1991).Herethe focuswason factorsthat contributeto
the successfuimplemenationof team-basedmployee-involementprograms
and the longer-term effective performance of teams in such programs.
Throughteamsemployeesavevoicein organizationahffairs,gainaccesgo
information and addresgproblemspreviousy reservedor managementand
take on new and varied responsilities. On the basisof resultsfrom their
nationalsurvey,Magjuka& Baldwin identified factorsthoughtto contribue to
the effectivenesawith which employeeinvolvementteamsare designedand
implemened. They then obtainedadditionaldataand examinedrelationshifs
betweenthesefactors and effectivenesdor 72 teamsin two manufacturing
firms. Theyfoundthatlargerteamsize,greatemwithin-teamheterogeneityin
termsof the kinds of jobsteammemberdeld),andgreateraccesdo informa
tion were positively associatedvith teameffectivenessThe implications of
thesefindings for designing andimplementing employeeinvolvementteams
arestraightforward Otherfactorssuchashoursspentin meeting andmem
bers wages didhotrelate to effectiveness.

HETEROGENETY AND PERFORMANCE Theextentto which teameffectiveness
is affectedby the heterogeneityamong membersis a complicated matter.
Magjuka& Baldwin (1991)and Campionet al (1993),asnotedabove,offer
seeminglycontradictoryfindings. Jackson et §1995), in their papesn diver
sity in organizationsyeviewedand summarizedempirical evidencefrom a
numberof relateddisciplinesaboutthe link betweerdiversity (thatis, within-
groupheterogeneityandteameffectivenessTheir readingof the literatureis
thatheterogeneitys positively relatedto thecreativityandthedecision-makig
effectivenessfteamsNotethatheterogeneitis broadlydefinedhereandrefers
to the mix of personalitiesgender,attitudes,and backgroundor experience
factors.For example Bantel& Jacksor(1989) foundhatorganizationalnno-
vationsin the bankingindustrywere positively associatedavith heterogeneity
of functionalexpertiseamongmemberof thetop managementeamsof firms
in thatindustry. Watson el (1993)reportedthat,overtime (15 weeks),nitial
performanceifferencesbetweennewly formed culturally homogeneousnd
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culturally diversegroups disappearexhd eventuallycrossed-over,” such that
culturally heterogeneous groups that allfi performedpoorly relative to
homogeneougroups later performedbetter than homogeneous groupsn
selectedaspectof taskperformancgnamely,generatingalternativesolutiors
andapplyingarangeof perspectivein analyzingbusinesases)Overall,the
Campionet al (1993) finding of a nil or negativeassociationbetweenthe
heterogeneitpf groupmembersbackgroundsndteameffectiveness appears
to be morethe exceptionthanthe rule (Jacksoret al 1991),thoughevidence
supporting thezalueof memberheterogeneityor teamperformances clearest
in the domainsof creativeand intellective tasks. The processegcognitive,
social) throughwhich heterogenougroup compositons havetheir effect on
team performanceare far from fully specified,though Jacksonet al (1995)
explore possild mediatingorocesses.

Heterogeneityof membersalsoappeardo haveother,performance-related
consequencedacksoret al (1991) reportedthat heterogeneitamongment
bers of top managementeamsin bank holding companieswas positively
relatedto turnoverin thoseteams.Wiersema& Bird (1993)found similar, if
strongerresultsin a sampleof Japanesérms. Turnoveris usuallythoughtof
asdysfunctionalfor teameffectivenessthoughit is possiblethat the conse
guencesof losing and replacingmemberscould work to the advantageof
teamsin somecircumstances.

FAMILIARITY AND PERFORMANCE Anotheraspectof group compositon that
hasrecentlybeenstudiedfor its relationshp to teamperformanceds that of

familiarity amongmembersGoodman& Leyden(1991)examinedoverthe
courseof 15 months the productivty (in tonsper shift) of coal-mining crews
whodifferedin theextentto whichmembersverefamiliar with eachother their
jobs, and their mining environment Resuls indicatedthat lower levels of

familiarity were associatedvith lower levels of productivity. Watsm et al

(1991)studiedgroupswho spentmorethan30 hoursin decision-makig tasks
and found that group decision-makig effectivenesqrelative to individual

decision-makig effectivenessjoseovertime, afinding they attributeat least
in part to the effectsof increasedfamiliarity amongmembers.Dubnicki &

Limburg (1991)oundthat oldethealth-careeamsendto be moreeffectivein

certainways,thoughnewerteamsexpresanorevitality. Thus,someevidence
indicateghatteamscomposeaf individuals who arefamiliar with oneanother
carryouttheirwork with greateeffectiveness than teams composestizng

ers.However,oneshouldbearin mind thatsomeolderevidencendicatesthat
theremaybeapoint, perhapswo or threeyearsafteragroupis formed,atwhich

grouplongevity andmemberfamiliarity becomedetrimentgo groupperform

ance(Katz 1982). In the later sectionon cockpit crewswe provide further
discussiorof team membefiamiliarity.
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Leadership and Grouperformance

The effectson group performanceof leaders expectation®f group perform
ancewerestudiedin afield experimenty Eden(1990a).The purposeof the
interventionwasto raise,throughinformationprovidedby an“expert,” group
leaders expectationf their grougs performancean a training setting. The
groupswere platoonsin the Israeli DefenseForcesin training that lasted11
weeks.Platoongraining underleaderswvho held high expectationperformed
betteron physicaland cognitive testsat the end of training thandid compari
sonplatoors. This researchextendsprior work on the effectsof expectations
on performancéEden 1990b) anthdicateshat suctexpectancy effectsccur
in theabsence of any lowerekpectation$or comparisorgroups.

Jacobs& Singell (1993) offer a different perspectiveon how individual
leaderscanaffect teamperformanceThey examinedthe effectsof managers
(after controlling for other variables)on the won-lostrecordof professional
basebalteamsovertwo decades and fouritlwas possibléo identify superior
managers Superior managerswere effective through at leasttwo possille
processedy exercisingexcellenttacticalskills or by improving theindividual
performances of teamembers.

George& Bettentausen(1990)studiedgroupsof salesassociateseporting
to a store managerand found that the favorability of leaders moodswas
inverselyrelatedto employeeturnover. Another study in businessorganiza
tions examinedhe position-basedowerdominanceof firms’ chief executive
officers (CEQOs) and their top-managementeam size as predictorsof firm
performance(Haleblian & Finkelstein 1993). The study found that firms’
performancevasworsein turbulentenvironmens whenthe CEO wasdomi
nant andbetter whertop-managemerieamsize wagreater.

Motivation and GrougPerformance

In recentyearsmotivationin groupshasreceivedmoretheoreticakatherthan
empiricalattention. Much of this attentbnis devoted tainderstanding motiva
tion at a collective (group, team)level ratherthanto strictly confining the
motivation constructto an individual level of analysis.For example, Shamir
(1990)analyzedhreedifferentforms of collectivistic work motivation: calcu
lation (rewardsor sanctionsare anticipatedto follow from group perform
ance),identification (ones self-conceptis influenced by membershipin a
group),andinternalization(acceptancef group beliefsandnormsasa basis
for motivated behavior). Each orientaton is consideredviable in different
circumstancesGuzzoet al (1993) introduced the conceptof group potency
and definedit asthe groups collective belief that it canbe effective. They
differentiatedthe constructfrom otherrelatedconstructye.g. collective effi-
cacy)andreviewedevidencethat the strengthof this motivationalbelief sig-
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nificantly predictedgroup effectivenessn customerservice and other do-
mains.Guzzoet al (1993) maintainedan interestin motivaton at the group
level ofanalysisnotat theindividual level ofanalysis.

Individual motivation within groupsalsohasreceivedattentbn, especially
asindividual motivation is relatedto group-levelfactors.Earley (1994) pro-
vided empiricalevidenceon therole of individualism-collectvism (a culture-
basedindividual difference)in shapingthe impactof motivational (self-effi-
cacy) training for individuals. Group-focusedraining was found to havea
stronger impad on callecivist individuals, and sdf-focused training was
foundto havea greateiimpacton individualists.For Earley,a centralresearch
guestionwas how individual motivation is affectedby the matchof motive
tional trainingto theindividual valuesof trainees Sheppard1993)offeredan
interpretationof individual task-performancenotivation in groupsthat drew
heavily on expectancytheory (e.g. Vroom 1964), reinterpretingwithin the
expectancytheory frameworkevidenceon individual motivational deficitsin
the formof socialloafing and free-riding irgroups.

Group Goals

Relatedto issuesof group motivation areissuesof groupgoalsandgoal-set
ting. Goals for group performancecan take many forms: quantity, speed,
accuracyserviceto others,andso on (seeBrawley et al 1992for anexplora
tion of the typesof goalssetby sportsteams).And the evidenceis clearthat,
comparedwith the absenceof goals (or the presenceof ill-defined goals),
specific, difficult goalsfor groupsraisegroup performanceon thosedimen
sionsreflectingthe contentof the goal (Weldon & Weingart1993). Thatis,
goalsfor quantity tendto raisequantity,goalsfor speedtendto raisespeed,
and soon.

Thereare occasionateportsof failuresof groupgoalsto induceperform
anceeffects(seeFandtet al 1990 for an example).Despitethe exceptions,
theredoesappeatto be a strongevidentiarybasisfor the performancesffects
of goals. Inlight of this, researchasbeenredirectedowardunderstandig the
processeshroughwhich goalshavetheir effects.Weingart (1992),for exam
ple, examinedin a laboratoryexperimentmembereffort and planning, two
possiblemediatorsof goaleffects,andfound evidencandicating thatmember
effort mediatedthe impactof goal difficulty on performanceThe quality of
theplannirg processlsoaffectedgroupperformancén theexpectedlirection
but was not observedo be a resultof goal levels. Weldonet al (1991) and
Weingart & Weldon (1991) also provide evidencethat group goals raise
membereffort, but only in the former study did that effort translateinto
increasedjroupperformanceOtherpossiblemediatorsof the effectsof group
goalsincludethe degreeof cooperatiorand communicaibn they stimulatein
groups(Weldon &Weingart 1993seealsoLee1989,L ocke& Latham1990).
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Goalsfor group performanceoften coexistwith goalsfor individual per
formance Whengroupandindividual goalsconflict, dysfunctiors canresult.
However,it is not necessariljthe casethat evenwhen group andindividual
goals are compatilbe the presenceof both resultsin levels of performance
higherthanwheneithergoaltype existsalone.Specifically,Mitchell & Silver
(1990)found thatthe presencef both individual andgroupgoalsresultedin
performancero greatetthanthatattainedn thepresence of group goadtone.
Self-efficacyhasalsobeenexploredin this context,with Lee (1989)showing
thatteamgoal-setting mediated thelationslip betweerteam-membeself-ef
ficacy and winningpercentage amorggveral female fieldockey teams.

Otherlssues

Otherissuesof long-stanéhg interestbecauseof their relationshipto group
performanceeffectivenessnclude feedbackand communcation in groups.
For example,in a studyof a collegiatevolleyball team,de Armas Paredes
Riera-Milian (1987) found won-lost recordsto be relatedto the quality of
intrateamcommuncation. The performanceeffectsof feedbackwereinvestk
gatedin a study of railway work crewsby Pearson(1991),who found small
but statistcally significant increasesin productivity over time as a conse
quenceof receiving performancefeedback.The effect of task-performance
feedbackalsowasinvestigatedby McLeod et al (1992).However,theyfound
no significantchangein task performanceeffectivenessttributableto such
goal-referencedeedback.They alsoinvesticatedthe effectsof feedbackthat
concernednterpersonajprocessesn groupsand did detecta changein the
dominanceébehaviorof individuals attributal® to it.

KINDS OF GROUPS

The precedingsectionreviewedrecentresearchon long-standingissuesof
relevanceo group performancelssuessuchascompositon, motivation, and
leadershipare of near-universalmportanceto groups.They are relevantto
many typesof teamsin many kinds of settings.In this sectionwe consider
recent researabn particular typesf groups.

Many classificatiors of groupsinto typeshavebeenoffered. Hackmars
(1990)book, for exampleorganizests reportsof groupsinto categoriesuch
asservice(e.g.delivery) and performing(e.g. symphon¢) teams.In this sec
tion we, too, specifydifferentkinds of groupsonthebasis othework theydo.
We do not offer the following categoriessatypology thatwe expectto have
value outsideof the confinesof this review. Instead the categorizationsle-
fined below area matterof conveniencdor organizingrecentresearcHhitera
ture.
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Flight Crews:Teams in th&€ockpit

“The crewconcept”in airlines has hathany names ovéheyears.Thephrase
“Cockpit ResourceManagementinitially took hold. More recently, thifocus
hascometo be known as“Crew ResourceManagement(CRM) owing, in
part, to the recognitionof the importanceof including personsot actuallyin
the cockpit(e.g.controllers flight attendantsetc) aspart of theteam(Lauber
1993).

CRM has been defined a%using all available resources—information
equipment, and people—to achieve safe and efficient flight operations”
(Lauber1984). The practicalimportanceof sucha programis shownin the
factthat over70% ofall severeaaircraftaccidentdetween959and1989were
at leaspartially attributabé to flightcrewbehavior.

In general CRM trainingincludes‘not only optimizing the person-machine
interfaceandthe acquisiton of timely, appropriatenformation butalsointer-
personakctivitiesincluding leadershipgeffectiveteamformationand mainte
nanceproblem solving andecision making, anahaint&iningsituation aware
ness....lrepresents.newfocuson crew-level(asopposedo individuaklevel)
aspectof training andoperations’(Helmreich& Fousheel993,p. 4). Helm-
reich& Wilhelm (1991)noted that CRMraining is generally weleceivedoy
traineesandleadsto positive changesn crew members attitudes aboutboth
crew coordinationand personalcapabilities(or self-efficacy).However,they
alsoacknowledgehatin a small percentagef traineegshereis a“boomerang
effect” in which attitudesbecomedess posive.

Related ta€CRM trainingis Line-Orientedrlight Training (LOFT), whichis
a broadcategoryencompassindlight simuations conductedor severalpur-
poses (e.go qualifyasapilot, for training). Buter (1993)asserted that LOFT
is mostimportantasa training methodobgy to reinforce CRM conceptsand
training. This type of LOFT is calledCRM LOFT, andit is ongoing system
atic flight simulaton of realistic problem situationsthat require the type of
decision-makig skills andcrewcommuncationthataretaughtin CRM train-
ing. Wieneret al (1993) provide an excellentreview of literatureon CRM
trainingand LOFT.

CRM AND CREW COMMUNICATION Communicationis oneof the majorareas
coveredin CRM training (Orlady & Foushe€l987).In the contextof CRM
training, communication includes such things as “polite assertivenessnd
participation activelistening,andfeedback’(Orlady& Foushed 987,p.199).
Thougheffectivecommunicatn is almostuniversallyrecognizedscrucialto
effective flight crew performanceand CRM training is generally seenas
improvingcommuncationskills of flight crewmembersthereis little experi
mentalor quasi-experimentaksearcton the effectivenes®f CRM’'s commu
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nicationtrainingfor improving outcomeslinsteadthe majorityof the research
examineghe effects of CRMrainingon process variables.

Effective crew coordinaton is in large part a function of effective crew
communicatbn, and so we note researchby Stout et al (1994), though not
quitea CRM-basedstudy.Their preliminary investgationsuseda low-fidelity
flight simulator,andthey examinedhe interactionsamongtwo-personteams
of undergraduateolunteers.They found that, whenteammembersmustact
interdependentlyo performeffectively,increasedevelsof suchteamprocess
and communcation behaviorsas providing information beforeit is needed,
planning,askingfor input, and steppingin to help otherswere all relatedto
increased effectivenesklirban etal (1995)had simiar results in another
non-CRM laboratorystudyin which they examinedthe impact of workload
and teanstructure oreffectiveness.

CRM AND DECISION MAKING Diehl (1991) suggested that 50% of all acci-
dent-relatederrorsareerrorsof decision.Thus,the questionof whetherCRM
can enhance the quality decisionmakingin the cockpitis an impatant one.

Flight crewsarein somewayslike many othertypesof groupsthat make
decisionsPowerdynamicsarepresentandtraditionalgroupdecision-makig
pitfalls (e.g.groupthink risky shift) mustbe avoided.Flight crewsaresimilar
to othergroupsin that they determinewhat the situaton is, assessvailable
options,and choose amortgem.

In other ways,though, decision making in the cockpit is unlike other
group-decisionsituatons. One significantifferenceis that crewdecision
makingis hierarchicallymanagediecisionmaking: Eachmemberof the crew
contributeshis or her knowledgeand opinions, and the captainis the final
decision-makerFinally, thereis a greatvariety of expertiseavailablein a
flight crew, makingflight crewsperhapsnoreheterogeneouthanmanyother
typesof decision-makig groupgOrasanu 1993).

CONTEXTUAL VARIABLES Thereare severalcontextualvariablesthat play a
rolein airline crewperformancendprocessOneof themostsignificantis the
limited durationof flight crews existenceasa unit. In the commercialairline
industry,agivenflight crewwill probablyonly work togetherfor at mostfour
days,andsometmeswill betogetheffor only partof oneday.Indeed commer
cial airline flight crewsperhapsmostclosely resembleprojectteamsor task
forcesin thattheyarecomposeaf personsvith expertiseén aspecificareale.g.
navigator,captain)andwork togetherfor alimited periodof time, afterwhich
membersarereassignedo other flightcrews.

Becausef this, CRM trainingandLOFT areconductedn the contextof a
team (allof themembers of £RM or LOFT flight crewaretrainees)Further,
the training is not done with the intention of strengtheninghat particular
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team, but ratherwith the goal of making the individuals more effective in
whatever team/flighcrew they findhemselves.

Crewslearnto developrelationshi quickly (Bowerset al 1993a,Foushee
etal 1986).This processanbefacilitatedby the standardgreflightbriefing. In
this meeting thecaptainlaysouthis or herexpectationgor the crewandstates
the goalof theflight (Ginnett1993).

Finally, and most significantly, Fousheeet al (1986) found that newly
formedcrewscommunicatelesseffectively andaremorelikely to haveacck
dentsthanarecrewsthathavebeenintactfor atleasta shorttime. This is the
primary reasornthat Hackman(1993) recommendethat the systemof sched
uling flight crews be modified, though he recognizedthat there would be
strongresistanceo this ideaby flight crew personnelNote that this mirrors
thestudiescitedearliersuggestig thatteamscomposeaf individualswho are
familiar with eachotherwill in generabe moreeffectivethanteamscomposed
of peoplewho do not know eachother at all, asis often the casein newly
formed cockpit crews. Indeed,the United StatesArmy embracedhis view
whentheymandatedbattle-rostering of crews(assigningaviationcrewswho
work togetherfor extendedperiodsof time). However, recentresearchby
Leedom& Simon (1995)suggested that battle-rosterifog the long-term may
lead tooverconfidence—andrrors—among@viators.

Leedom& Simon (1995)alsonotedthatthe underlyingpurposeof battle-
rosteringand othertacticsto increasgeammemberfamiliarity is to increase
predictability of behaviorin the teamsetting.They exploredthe effectiveness
of standardizedbehavior-basedraining to improve team coordinationand
functioning and found that this approached to higherlevels of performance
than didbattle-rosterig and that it did saithoutthe potentiabverconfidence
effectsfound with battle-rosteringThus, the issueof crew structureandfa-
miliarity remainsopen.

A secondcontextualissueis the increasinglevel of automatbn in the
cockpit. With new aircraft designsandthe emergencef the “glass cockpit,”
crewsface new issuesof communcation, interaction,and decisionmaking
Onereasonfor the emergencedf new automaton is the attemptby aircraft
manufacturergdo reducehumandecisionmaking as much as possibe—be
causepeopletoo often make bad decisions(Billings 1991). Bowers et al
(1993b)foundin asimulatortestthat theadditionof automatiordecreasethe
perceivedvorkload,butthis decreasén workloaddid not necessarily resuin
increasegerformanceln fact, in difficult situationsthe nonautomatedrews
madebetterdecisionghanthe automaed crews.Further,Costey et al (1989)
found thattherewere lower communcation ratesin more automatedircraft,
thoughthere was nadecreasé operationahctions.
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MILITARY FLIGHT CREWS Although there are of coursemany simiarities
betweemmilitary flight crewsandcommerciaflight crews therearealsosome
significantdifferencesbetweerthe two. Mili tary flight crewsmay be signifi-
cantlylarger,for example andthey arelikely to remaintogetherasa unit for
much longer periods of time than a@mmercialflight crews, owing to
battle-rosteringdescribedn the precedingsection).Further,issuesof rank of
personnemay play a greaterrole in the military flight crews,andthis maybe
at odds with the assertivenessaughtin most CRM-type training. Finally,
military flights in peacetimeare almostalwaystraining flights of somekind,
whereascommercialflights arefor the purposeof transportatiorof cargoand
passengers rather théor training(Prince &Salas 1993).

Despitethosedifferences,CRM and LOFT-type training programshave
beendevelopedby severalbranchesof the military (often called Air Crew
Training,or ACT) (Prince& Salas1993).TheseACT programshavegener
ally similarresultsto CRM trainingand LOFT, andhe researcfindings from
oneareagenerallymirror thoseof the other.For examplethefinding thatthere
is a high correlationbetweenCRM-type behaviorsand objectiveand subjee
tive measure®f the effectivenesof aircrews(Povenmireet al 1989) could
easilyhavecomefrom eitherthe commercialor the military air crewresearch
programs.

Further,Prince& Salas(1993) note severalsimilarities betweenmilitary
andcommercialresearchnto the origins of flight difficulties. Theseincluded
problemswith the exchangef information in the cockpit, the distribution and
level of priority of tasks,and relationsips within the crew.

It is importantto notethat CRM- andLOFT-typetraining hasnot yet fully
takenroot in the miliary's flying culture,andthatthe programghathavebeen
developedrary from oneservicebranchto anotherandfrom onecommando
another.This lack of consistencyacrosscommandsand servicesmay make
full-scaleadoption andacceptancef suchprogramamoredifficult to achieve
in themilitary than inthecommerciahirlines.

OVERALL EFFECTIVENESSOF CRM TRAINING AND LOFT As notedabove there
is agreatdealof researcton the effectivenesef CRM trainingandLOFT, and
thisbodyof work is exploredin muchgreatedetailin Wieneretal (1993)than
can be covered here.

In summary, however,comparedvith no training of crewsin CRM, train
ing in CRM resultsin more crewsbeing ratedby crew evaluatorsas above
average and fewer beirmgted as below averagéHelmreich etal 1990).
Further,skills learnedin CRM trainingandLOFT areoften cited by pilots as
playing akey rolein their handlingof crisis situatbns(e.g.National Transper
tation Safety Boardl990a,b).
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Computer-Assiste@roups

The continung spread of competization hadeen accompaniday an expan
sionof researclon groupsthatusecomputersn their work. This researcthas
in large part focusedon comparingcompuer-mediatedyroup meetingswith
non-computer-mediedmeetingsand,wherework is doneby groups,onidea
generatiorand choice making.

An interpretationrand annotatecibliographyof studiesespeciallyexperi
ments,on computer-assted groups,is providedby Hollingshead& McGrath
(1995).Theyidentifiedfifty researchreportsovertwo decadeyielding about
150 findings relevantto task performancen computer-mediatedroups.Al-
most all studies were done in laboratories with ad hoc groups. Overall,
Hollingshead& McGrathfound that compuer-mediatedyroupstendedto be
characterizedy lessinteractionand exchangethan face-to-facegroupsand
tendto takelongerin their work. Whethercompuer-mediatedr face-to-face
groupsare superiorin task performance(on dimensons other than speed)
appeargso dependon thetask.Specifically,compuer-mediatedjyroupsappear
superiorat generatingdeasbut face-to-facegroupsappearsuperioron prob-
lem-solvirg tasksand tasksrequiring the resoluton of conflicts (of prefer
ences,for example). They also suggestthat a large parbof the effect of
computertechnologyin groupsmay be dueto structuringof the taskimposed
by the useof computertechnologyratherthanotheraspectof the electronic
medium.

It is interestng to notethatincreasedstructurirg of the task—whetheby
computersor by nontechnolgical means—seents enhanceyroup processes.
Consider,for example the “stepladdertechnique,”in which a core group of
perhapstwo membersmake a tentative decision,and with eachsuccessive
“step” a new memberis addedand a presentations madeof the groups
current ideadpllowed by arenewedliscussbn of thepossililities. Rogelberg
et al (1992)found that groupsusingthis highly structuredprocessproduced
higherquality solutions(to a survival problem)thandid groupsusingconven
tional discussiormethodsFurther,Hartell (1991) demonstratethat teamsof
undergraduates trained in and utilizing a system of Problem Idertifica
tion/Verification dealtwith trouble-shoting tasks moreffectively tharteams
who were notrained.

CREATIVITY AND BRAINSTORMING  Examplef researclonbrainstormimg can
be foundin thework of Gallupe, Valacich, and colleagues. Dennis & Valacich
(1993)reportedthat electronicallyinteractinggroups(i.e. communicatig via
computersproducednore ideasluringa brainstornmg taskthan didnomiral
groups(i.e. thosewhosememberglid notinteract).Gallupeet al (1991,1992,
1994) compared face-to-face brainstorming with electronic brainstorming
groupsandfound the latter to be superioror the equalof interactinggroups.
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Thesestudies suggesthat the electronicbrainstormng mediumreducesthe
extentowhichtheproduction of newideass blockedby suchthingsaslistening
to othersor waitingfor a turn tospeak.

Sainfortetal (1990)comparedxperimentagroupsusingacomputer-aided
decision systema videotapetraining systemin conflict resolutn, or no
supportsystem.They found that the computer-aidedjroupsgeneratednore
potentialsolutionsto the problemandperceivedhemselvessmakinggreater
progresghaneitherof the othergroups.Also, both technologygroups(com
puterandvideotape)weresignificantly more effectivein solvingthe problem
thanthe control group.All of this researcktorrespondso the conclusionsof
Hollingshead & McGrath(1995).

DECISIONMAKING  McLeods (1992)meta-analysisf 13studiesexaminedhe
relationshipbetweenvarious electronicgroup decisionsupportsystemsand
groupprocesutcones.It wasshownthat theuse of electronigroupsupport
systemdn groupdecisionmakingleadsto increasesn decisionquality, level
of focuson task, equality of participatian, andthe lengthof time requiredto
reacha decision.However, use of a group decisionsupportsystemled to
decreasedn overall consensusnd in satisfactionwith the processand the
decision.

Georgeet al (1992) examinedwhetherthe inclusion of a facilitator among
groupsmaking decisionsusing an electronicmeetingsystemwould havean
effectonthe group process quality ofdecisions madd.heyfoundthatthere
wereno differencesdn eithergroupprocessor outcomegi.e. decisionquality)
betweengroupsthat determinedheir own group processandthosefor whom
the group processwas determinedby a facilitator. Similarly, Archer (1990)
foundthatif the phasesf a decisionprocessn a complexbusinesssituation
were organizedand rational, therewas no differencein decisionquality be-
tween computer-medied and face-to-fackecisionmaking

CONTEXTUAL ISSUES Contextial factors other than the computerprograms
themselveslsoplay arole in computer-assistegroups.Valacichetal (1994)
foundsignificantly differentresultsbetweergroupsusingthe samecomputer-
mediatedcommurcation systemwhenall membersf the groupwerein one
roomasopposedowhenthemembersveredispersedn thiscasethedispersed
groupgenerateanoreuniquesolutionsandsoluionsof higherquality thandid

the proximag group.

COMMUNICATION PATTERNS Several authors have reached similar conclu-
sions aboutcommunicatn patternsin groupswho commuricate solely or
primarily by computer.For example,Kiesler & Sproul (1992) found that
communicatn in suchgroupsis characterizedy greaterdirect advocacy,
greaterequality of participation(evenwhen membersare of different status
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levels),moreextremeor risky decisionsandmorehostile or extremecommu
nications(e.g.“flaming”) thanin face-to-facegroups.Dubrovskyetal (1991)
alsofoundthatsocial-statisinequalites werelesssalientin groupswho com
municatedand madedecisionsby electronicmail thanin face-to-facegroups.
However,theyalsofoundthatdifferencesn influencebasedon differencesn
expertisaverelesspronouncedh e-mailgroupsTheyrefertothesgphenomena
as “the equalizatioaffect.”

In some computer-mediated dedsion systems, communication among
membersis anonymais. Jessupet al (1990) reportedthree experimentsin
which theyshowedthatwhentherewasanonymty in thegroupdecision-mak
ing processmembersvere more critical of ideasproposedmore probingin
their questiaing, and mordikely to generate questiomsdideas.

GROUP PROCESSES Sambamurthy et al (1993) found that experimental
groups using a computerizedgroup decisionsupportsystemto makebudget
allocationdecisionshad betterorganizeddecisionprocesseshan did groups
using a paper-and-penciersion of the decisionsupportsystemand than a
controlgroupto which no decisionsupportsystenmwasprovided.However the
computerizedystemalsoappearetb reduceghethoroughmessof thediscussio
andledto alessintenselycritical decisionprocessLikewise,Pooleetal (1993)
foundthatuseof agroup-decisiosupportsystemmprovedtheorganizatiorof
subjectsdecision-makingrocesbutmayhaveledto lessthoroughandcritical
discussionKeys et al (1988)usedundergraduateis a study of the effectsof
useof a decision-suport systemin a businessstrategygame,andfound that
studentsn thecomputercondition did moreandbetterplanningthanthosein a
controlcondition. Aiken & Riggs (1993)examinedheapplicabilty of agroup
decision-supporsystemjn which commurgation among group members was
almostentirely electronic,to the questionof groupcreativity. Theyfoundthat
groupsusingthegroupdecision-spportsystemweremoreproductiveandmore
satisfiedwith the processbecauseof suchthings as increasedparticipation
synergy,and enhanced structure.

SHORTFALLS OF COMPUTER-MEDIATED GROUP WORK Computer-mediated
groupwork is not alwayssuperiorto face-to-facanteraction, however.Straus
& McGrath (1994) found that the productivity (in termsof quantity but not
quality) of face-to-facegroupson discussiortasksexceededhat of electroni
cally mediatedyroupsandthatthis productivty differencevasgreatesbnthose
tasksrequiring higherlevels of coordinaton amonggroup memberslLea &
Spearg1991)confirmedpreviousresearctthatgroupscommunicatingby way
of computersproducemore polarizeddecisionsthan do face-to-facegroups.
Adrianson& Hjelmquig (1991)found lessconformity andopinion changen
groupsusing compuer-mediateccommuncationthanin thoseusing face-to-
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facecommuncationandfoundthat personalitycharacteristicef groupmem
bers were onlyveakly related tthesecommunicatn patterns.

OTHERTECHNOLOGIES Compuersare,of course not the only technologéal
innovationusedor groupcommuricationanddecisiormaking More simplistic
technologysuchasteleconferencingasalsobeenintroducedInterestingly the
negativeinterpersonalnteractionsfound in computer-basedommurications
(e.g.“flaming,” increasedime to decision)appearto be absentin teleconfer
encing,which is much more similar to face-to-facecommunicatns. Groups
makingdecisionwiateleconferencingendto takelesstimethandoface-to-face
groups,andmemberdendto perceivetheleader asakingon fewer leadership
roles (Rawlinsl989).

SUMMARY Technologicakystemghatmorecloselymimic face-to-facenter-
action (e.g. videophonesand videoconferencingare becomingmore widely
available,andtheseadvancewill spurnew researchinto their useasgroup
decision-makig tools. Simultaneosly, use of systemsin which thereis no
real-timecommurncationis alsobecomingnoreandmorecommon(e.g.group
ware,list-servers). Theseommunicatdn systens provideample opportuniés
for research.We believe that technology-basedroup communication and
decision-makig systemswill continueto thrive andthatresearchers withave
to struggk to keepup with the paceof programmeiadvancesandpractitioner
usage.

Definad Prodem-SolvingGroups

Somegroupsare createdfor the specific purposeof generatingsolutionsto
problemsQuality circles and tasforces aréwo suchkinds of groups.

QUALITY CIRCLES Qualitycirclesweredevelopegsameango generatédeas
that, ifimplementedyvould raisethe productquality byreducingdefectserror
ratesandsoon.Quality circleswereaprecursoin theUnitedStatego themore
recent“total quality movement”in which many mechanism®f quality (and,
moregenerally productivity) improvementire implemerad to fostecontinu
ousimprovementsn the quality of productsand of services.Quality circles
typically are6—12employeeswhoperformrelatedobsandwhomeetto discuss
problems—anapportunties—toraisethe quality or productivty of their part
of anorganizationTheygenerataolutionsthatmayor maynotbeimplemened
by theorganization. The introducth of quality circles usually is accompanied
by training in group process(e.g. in structuredtechniquesfor diagnosiry
problemsandbrainstormirg) aswell astrainingin aspectof quality manage
ment,such asn workingwith statistcal indicatorsof quality.
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Although quality circles havebeena popularform of groupsin organiza
tions, evidencesuggeststhat quality circles have relatively little enduring
impact on organizationaleffectivenesqLawler et al 1992) and researchon
them hagliminished. Steedt al(1990)studied quality circlesveral4-monh
period ina United Statefederalmint andfound no evidencthat they affected
importantorganizationabutcomesQuality circlesmaysometmesbesuccess
ful at generatingso-calledbig hits early on (i.e. quality improvenentsthat
havesubstarial economicvalueto a firm) butthe evidencedoesnot indicate
thatquality circles can maimtin suchcontributiors over time.

TASK FORCES Task forces are another kind of group created to solve
problems. Theyaretemporarycreatedvith arelativelywell-boundednandate
to be fulfilled. Taskforceshavea morelimitedtime horizonthando quality
circles; once the task is accompli®ied, the task force can disband.May &
Schwoerer(1994) reported onthe creation ofask forcesto developand
implementwaysof reducingthe incidenceof cumulative traumadisordergor
CTDs)thatresultfrom repetitiaus,forcefulmovementin ameat-packinglant.
(Carpaltunnel syndrone is one suchdisorder.)Teamswere madeup of 7-9
volunteergepresentingeverafunctions(e.g.medicalmanagemengndwere
trainedin substarive issueselatedto CTDs. Theteamsappeareduccessfuin
decreasintheincidenceandseverityof CTDs,thoughthenumberof production
dayslost to injurieswas unaffected.The authorsof the reportalso presented
their views on the appropriatestructure training, and supportof taskforces
similar to thosestudied.

AUTONOMOUSWORK GROUPS We usethelabel“autononouswork groups”as
a synonymfor “self-managingeams”andfor “empoweredeams."Theseare
teamsf employeesvhotypically performhighly relatedorinterdependernjobs,
who areidentified andidentifiable asa socialunit in anorganizationandwho
aregivensignificantauthoriy andresponsibity for manyaspect®f theirwork,
suchasplannirg, schedulingassigningaskso membersandmakingdecisions
with economicconsequence@isuallyup to a specificlimited value) (e.g.see
Dobbelaere &Goeppinger 1993).

Theconcepbf autononouswork groups haveenin theliteraturefor half a
century.However,therewaslittle momentunfor their adoptionin US work-
placesuntil the pastdecadeor so asfirms reducedevelsof managementhus
giving overto lower-levelemployeesesponsibiliiesin the pastheld by man
agementandasfirms soughtnew waysof increasingemployeeinvolvement
and productiviy. Autonomots work groupsare inherentin many recentat
temptsto radicallytransformorganizationaork systens, atopic discussedn
the next sectionon teamsand organizatioal change This sectiondealswith
researclspecificallytargetedat autonorous workgroups.
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Cohen& Ledford (1994)studieda largesampleof self-managingeamsat
different levelsand in varying functionsin a service organizationThese
self-managingeamshad beenin existencefor two yearson average.They
weresystematally matchedagainsttomparabléraditionally managedeams.
Further,teamswere screenedrom the samplewhenthey did not unambgu-
ously fulfill the definition of self-managemenCriteria of teameffectiveness
includedratingson differentdimensonsof performancde.g.quality, produe
tivity, safety)obtainedfrom differentsourcegteammembersandhigherlev-
els of managemeitaswell asindicatorsof effectivenessrom companyre-
cords,suchas customercomplains and monetarylossesdueto absenteeism
Ratingsindicatedthat self-managingteamswere more effective than their
comparisongroups. However, no significant differenceswere observedon
measure®f effectivenesdasedon companyrecords.Work-relatedattitudes
(eg. sdisfacton) were morgavorable amongnembersof self-managing
teams.

Cordery et al (1991) reporteda study of autononous work groupsat a
greenfieldsite. A greenfieldsite is a new physicallocation of work. In this
studyof mineralprocessingplantsin Australia,work groupsat the new plant
site werecomparedwith groupsin existingsites.An importantdifferentiatirg
featureof the newsite wasthatan organizationaktructureunlike thoseat any
existingsiteswasimplemenéd. Thatorganizationaktructure‘centeredon the
operationof autonomais work groupsin the processingarea” (Corderyet al
1991,p. 465).Greenfieldteamsin this sitehad decision-makig responsitity
for suchthings as allocatingwork, attendingto adminstrative matters,and
settingpriorities, aswell ashavinginfluenceon hiring decisionsTheir mem
bersalso acquiredmultiple skills and worked undera pay-for-skills reward
system. Traditional (nonautonong)groups,againstwwhich autonomaiswork
groups were compared,also existedin parts of the new plant and in the
establisheasite. The primary interventon wasthusa changein the natureof
groupwork, in the competencie®f membergthroughmultiskilling), andin
groups supportingorganizationalcontext(reward system,authority system
information availability). This interventdbn secondarilyinfluencedindividual
inputsthroughits creationof multiskilled groupmembers.

The Corderyetal (1991)dataindicatedthatautonomousvork groupswere
associateavith morefavorableemployeeattitudesthanweretraditionalwork
groups, though this differenedatedvertime (measurementgeremadeat 8
and 20 months after the greenfield start-up). However, both turnover and
absenteeism werhigher among membersof autonomais work groupsin
comparisorwith traditioral groups.

TheCorderyetal (1991)studywas mucHike an earlier studpy Wall etal
(1986)that contrastecautononouswork groupsin greenfieldandestablified
sitesengagedn food production The earlierstudyalsofound higherturnover
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amongemployeedn the greenfieldsite. However,the findings of thesetwo

studiescontradictthe reportby Weisman et al (1993),who found that higher
retention(i.e. lower turnover)amongnursesvasassociatedvith self-manage
mentpractices. A previousreview of researchby Beekun(1989) concluded
thatthe useof autonomos work teamsis associatedvith decreases absen

teeism and turnover. Othersults that differefom Corderyetal (1991)were
reportedby Wall et al (1986),who found lessevidenceof positive attitudinal

consequencesf autonomais work groupsthandid the latter study. Barkers

(1993) casestudy report noted that membersof self-managingteamshad
lower levels of absenteeismandtardinesshecausehe membersof the teams
enforced attendan@ndon-timenormsmuchmorestrictly thanmanagersad
enforced those polies prior tathe impementatiorof teams.

Overall there issubstarial variancein researchfindings regardingthe
consequencesf autonomousvork groupson suchmeasuress productivity,
turnover,andattitudes.This variancemay indicatethat the effectsof autone
mouswork groupsare highly situatonally dependentThat s, the effectsof
autonomousvork-group practicemay depend ofactors suclas thenature of
the work force (e.g.its dominantvalues)and the natureof the organization
(e.g.informationandrewardsystems)Smith& Comer(1994)did addresshe
proposition thatthe succes&njoyedby self-organizingeams(self-organizing
teamsare similar to autonomais work groups)may dependon the situation
ThroughalaboratoryexperimentSmith& Comerdemonstratethatself-man
aginggroupscanbeexpectedo be moresuccessfuin turbulentenvironments
This study isunique inits attempt toprovide direct answersto complex
guestionsaboutthe “fit” of autonomougandrelatedforms of) work groups.
Considerablymore researchwill be required,given the numberof possitie
factorsthat could moderatehe impactof autonomais work groupsin organk
zations.

TEAMS AND CHANGE IN ORGANIZATIONAL SYSTEMS

Groupsarealmostalwaysembeddedn largersocial systemge.g.commuri-
ties, schools, businessorganizations).These social systemsthat surround
teamsdefineamajorpartof the contextin which teamperformanceccurs As
Levine& Moreland(1990)havepointedout, too muchpastresearch ogroup
performanceeffectivenesshas beendevoid of attentio to the linkagesbe-
tweengroup performanceand aspectf the social systemsn which groups
arelocated.For theoristssuchasMcGrath (1991),a fundamentabhssumptia
aboutthe natureof groupsis thatthey arepartially nestedwithin, andloosely
coupledto, a surroundingsocial system.“Partially nested’refersto the fact
that individuals often are membersof more than one group and that groups
may be partsof morethanonesocialsystem.‘Loosely coupled’refersto the
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fact that there are few clear, mechanistic-ke connectionseither between
groupsandsurroundingsystens or within groups,a point similar to Guzzo&
Sheds (1992)metaphor of groups beirgystems moréke cloudsthanclocks.
Another of McGraths (1991) fundamentalassertionsabout the nature of
groupsis thatin such systemthey performmultiple tasksconcurrently.

There are severalconsequencesf taking seriously the conceptbof the
embeddedness teamsin organizationsOneis thatteamperformanceffec
tiveness and the factors that bring it about are tied to the nature and
effectivenessof the entire organization.Changesn team effectivenesscan
thus have consequence®r changein the larger system,suchas whenim-
proved performance by a team or set of teams is thought to yield greater
profits for abusinessPerhapsve usuallythink of team-organizatiotinkages
in just this way: thatteamperformanceontributeso organizationaperform
ance.

The regularity and strengthof suchlinkagesbetweenthe performanceof
componentgindividuals teams,departmentsand overall organizatioal ef-
fectivenessis explored in Harris (1994). That work mostigdresseshe
apparentparadoxthat investnentsin computertechnologymay bring about
improvemers in performanceat the componentevel but do not necessarily
translateinto larger systemimprovemers. It also raiseswidely applicable
issuesaboutmeasurementhe natureof socialsystemsandcross-leveinflu-
ences.n light of theseconsiderationsit could be quite wrong to makethe
easyassumptn thatimprovemers in teamperformanceyield gainsfor the
whole organization

Team-organizatio linkagesalso imply that changesin the larger social
systemcanbring aboutchangesn the teamssituatedin it. Thatis, oneneed
not directly interveneinto teamsto changetheir performanceinterventiors
into the surroundilg organizatiomal systemmay bring aboutimproved (or, if
the interventn isa poor oneteduced) team performance.

The teams-in-orgamiational-contextperspectiveis complex. It obscures
cause-and-effeaelationsso perceptiblefrom experimentabtudiesof groups
stripped of context. It implies that the effects of interventions made at
one level (individual, group, organization) may reside at another level.
And it implies that multiple simultaneous influences on and of teams may
be taking placein thesesocialsystemsComgdicatedthoughit is, it is impera
tive to examineresearchevidenceon teamsand changein organizatioal
systems.

Researchevidenceon teamsand organizatiomal changetendsto be of a
uniquecharacterUnderstandablyhereare fewer controlled,experiment-lke
methodsand far more casestudiesand surveys.This is an embodimenbf a
classicaltrade-off of rigor for relevancein researchHowever,thereare by
now quite largenumbersof less-rigorousut highly relevantresearcheports.
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It is likely that weaknesse®f researchdesignin someare at least partly
compensately strengthsn theresearchdesignsof other reports.

An indication of just how many suchreportsexist is given by Macy &
Izumi (1993).Theypresentedheresultsof ameta-analysisf 131field studies
(yielding 506 effect-sizeestimates)of organizationalchangethat appeared
over a 30-yearperiod. Interestingly they encountered 800 studies,only 131
of which provided sufficient quantiative data for their meta-analysis(Of
thesel31 studies,88.5%were publishedin refereedournals) We focusfirst
on their findings with regardto broadorganizationathangeandthenaddress
thosefindings mostspecificto teams inorganizations.

In regardto overallorganizational chang®&)acy & 1zumi (1993)foundthat
indicators of financial performanceshow the greatestimprovementswhen
multiple changesare simutaneouslymadein aspectof organizationaktruc
ture, humanresourcemanagemenpracticesandtechnology.Macy & lzumi
report a +0.37 correlation betweenthe number of changesade (“action
levers” in their terminolog/) and indicatorsof financial performance Other
criteria of change(e.g.employeeattitudes)showedno suchrelationship.But
of the many action levers that can be pulled in large-scaleorganizatiorl
change efforts, whichpecific onefiave thegreatest impact?

With effect-sizemeasuresf financial performancesdependentariables,
the actionleverswith the greatestmpactincludedthe creationof autonomos
work groupsand teamdevelopmeninterventbns. Group-orientednterven
tionsalsoshowedevidenceof improving behaviorameasuresf performance
suchas turnover and absenteeismOther interventiors showing appreciable
relationshipsto financial indicatorsof organizationalperformanceincluded
job redesignjncreasedcemployeenvolvement,changegmostly flattening) of
organizationalhierarchies,and changesn workflow. (Macy & Izumi 1993
suggestviewing thesefindings with cautionowing to the sometines small
numberof caseson which they are based.)Employeeattitudesshowedlittle
systematiémprovement withtheseinterventiors.

In summary,accordingto Macy & Izumi (1993): Multifaceted,system-
wide organizational interventions show the most reliable positive impact
on organizatioml effectivenessteam-orientednterventionsare one of a few
subsetsof interventionsthat havethe mostnotableeffects,andteam-oriented
interventionsaffectbothfinancialandbehavioral measured performance.

A nonguantiative, comprehensiveeview of researchevidenceon teams,
organizationabystemsandeffectivenessvasprovidedby Applebaumg& Batt
(1994). Applebaum& Blatt describedalternativeorganizationalsystens in
which teamsare of greateror lessersignificanceaswell asattemptsto trans
form organizationgo moreteam-basedocialsystemsHistorically, according
to theseauthorsteamsaresignificantelementsn Swedishsociotechnicaand
Japanesdean-productionmodels of work organization. Incontrast,teams
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havenot beenemphasizedh Germanor traditionalAmericanhumanresource
modelsof organization.

With existing modelsof work organizationsuch as theseas a backdrop,
Applebaum& Blatt (1994)examinedexperimentsn workplaceinnovation in
AmericanorganizationsApplebaumé& Blatt draw on two lines of evidence
aboutthe use of innovatve work practicesand their impact. One line of
evidenceconsistsof 12 large surveysreportedbetween1982 and 1993. The
other consistsf 185casestudies.

With regardto teams,Applebaum& Blatt (1994) relatedthat in recent
yearsmanyUS organizationdiavebeenexperimentig with team-baseavork
arrangementsMore specifically,it was estimatedn 1990that 47% of large
US companiesmadeuse of self-directed,autononous work teamsand that
therewasa stronggrowth trendin the useof suchteamsfrom 1987to 1990
(Lawler et al 1992). Quality circles were the most frequentlyimplemenéed
type of team,estimatedto be presentin 66% of the largestcompaniesn the
United StateqLawler etal 1992).Anotherestimateof the popularityof teams
in organizations wagrovidedby Gordon(1992).Gordonreportedhat80% of
organizationswith 100 or more employeesisedteamsin someway andthat
50% of employeesn theseorganizationsare membersf at leastoneteamat
work.

There are, however,many variationsin team-basedrganizationalprac
tices.In someorganizationghe introducton or renewedemphasison teams
representonly a small marginal changeto standardoperatingprocedures
while in otherstheadoptionof teamds a partof alarge-scalattemptatradical
organizationakransformation Further,in somebut not all organizationghe
implemenation of team-basedvork arrangementsnay be accompaniedy
changesn hiring, compensationjecisionmaking,technology andotherproc
essesAs Applebaum& Blatt (1994)aptly noted,in practice‘teams”is oneof
several‘commonly abusedterms” (p. 72). Given this variation, the path to
unambiguos conclusiors aboutthe connectiondetweernteamsandorganiza
tional effectivenesss often quite hardto find. The following conclusionsare
offeredcognizantof the caveatsaandqualificationsrequiredby the stateof the
researclevidence.

Applebaumé& Blatt (1994), largely on the basisof their review of case
studies,concludedthat thereis clearevidencethatteam-basedvork arrange
mentsbring aboutimprovedorganizationaperformancegspeciallyin meas
uresof efficiency (e.g.reducedcycle timesin production)and quality (e.g.
fewer defectsin products).Someresearchreportsrun counterto this conclu
sion (e.g.Robertsoret al 1992).However,Applebaumé& Blatt's (1994)con
clusionsaresupportedy thework of Levine& D’AndreaTyson(1990),who
examinedthe effects of employeeparticipaton on productivity. Levine &
D’Andrea Tyson identified threeforms of participation consultaive, repre
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sentative,and substantie, the latter form constituing the greatestdegreeof
participation.Consutative participatia, for example,may comethroughthe
creationof quality circles, representativ@articipaton throughlabor-manage
ment commitees, andsubstantie participationthrough autonowus work
groups.Cotton (1993) also largely concurred identifying autonomais work
groupsandself-determinig teamsasstructureghat providefar morepartick
pation than quality circles or various forms of representativeparticipation
Levine & D’Andrea Tyson (1990) reviewedempiricalevidencefrom diverse
sourceg(e.g. organizationabsychology,economicsjndustrial relations)and
concludedthat “participation usually leadsto small, short-runimprovemens
in performance and sometimes leads to significant, long-lasting improve-
ments in performance” (p. 203, emphasis in original) and that “there is
usually a positive, often small effect of participation on productivity, some
timesa zeroor statistcally insigrificant effect, and almostnevera negative
effect” (pp. 203—4).Substantiveparticipation,accordingto Levine & D’An-
dreaTyson, is the form mostlikely to resultin significant,long-lastng in-
creasesn productivity, and work teamsare the primary meansby which
substantie participation is attained.Cotton (1993), too, found self-directed
work teamsto be “an effective way to improve employeeproductivity and
attitudes”(p. 199) andfound little evidencehatconsultativeor representative
participationhas the sameonsequences.

A national survewf 727US work establishrentsconductedn 1991alsois
asourceof evidenceon theimpactof team-basedrganizationaarrangements
(seeSpaeth& O'Rourke 1994for a descriptionof the surveyprocedures)An
establishrent is a location of employnment. Small businessenterprisesare
more likely to have a single establishmentvhereaslarge enterpriseshave
many. The relationslip betweenperformanceandthe team-basedavork prac
ticeswasanalyzedby Kalleberg& Moody (1994).Theyfoundthatorganiza
tionsadoptingsetsof practiceghatincludedteamsasanimportantelementof
organizationdesigntendedto excelon severalperformancealimensiors (e.g.
employeerelations productquality) thoughnot on the dimensionof customer
service.Note thatin this surveyperformancevas assessetly ratings(rather
than,say,by measure®f outpu) madeby an establishrents representative,
the samerepresentativevho provided other information about their estab
lishment Thus,in this survey,the potental existsthat somepart of the ob-
served relationshgare attributabl® a response-responbas.

In summary, ampleevidencendicatesthatteam-baseébrmsof organizing
often bring abouthigherlevels of organizationakffectivenessn comparison
with traditional bureaucratidorms. This evidence however,is confounded
becausemore than one change(e.g. more than just the creationof teams)
typically is implementedin studiesof organizatioml changeandmeasuresf
effectivenesseflectmore than just those contriliarts uniquely attribatbleto
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teams.The question“What makesteamseffective?”is directly addressedby
researclon group composiion, leadershipgoal setting,andthe like. In con
trast,researchersn teamsandorganizationathangeask“To whatextentdo
teamsaselements ifargersocialsystens contribuk to systemeffectiveness?”
For manygroupresearcherandtheoriststhis is a rathernontraditonal ques
tion. And it is a vexing questionfor all, althoughthereis consistentand
sometines quite powerful evidencethat teamscontribue to organizatioal
effectiveness.

DISCUSSION

This reviewhas sampled wide-ranging collectionf researclstudiesonteam
effectivenessfocusingon work teamsin organizationabkystemsStudiesem
phasizedin the review are those centrally concernedwith some aspectof
effectivenessisadependentariableandwith changesandinterventiors made
to influencethe effectivenessvith which teamsperform.Ratherthanrestating
the findings in summaryform, this final sectionconsidersselectedissues
raisedby the researchreview. We first highlight three openissues(out of
many)in teameffectivenessesearchThen,newerwavesin teamresearch are
identified and briefly considered,including thosemost directly related to
issuesdiscussedn this review. Finally, we discuss‘points of leverage”for
interveningto affectteamperformanceThoughtson futureresearch anthec
rizing areoffered throughout

OpenQuestions

What is diversity? How doesit affect team performance?hesetwo open
guestionsaboutteam composiion and effectivenesrovide fertile soil for
further researchndtheorizing.

DIVERSITY Diversity refersto dissinilarity amongmembersn termsof gen

der,ethnicity,race personaliy, culture,andfunctionalexperienceamongother
things. Thereis evidencethat team effectivenesss well-servedby diverse
membersvhenteamgerformcognitive creativity-demandigtasksThisis not
to saythatdiversemembershipnight not pay off in enhanceeffectivenessn

othertaskdomains rather,too little is now known to draw firm conclusions
Also, it is notknownwhetherall formsof diversitycontribuein similarportions

or in similar waysto teamperformancen intellective tasks.In fact, thereis a
real need taevelop theory and datm the waysn which dissimlarity among
memberscontributesto task performanceJustasresearcion goal andteam
performancéiasbegunto emphasizéhemediatingprocessesonnectinggoals
and team effectivenessyresearchon diversity in teamsshould increasingly
emphasizehe processes thatediatets effects.
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FAMILIARITY When does familiarity help and hurt team effectiveness?
Researchon familiarity amongcoal-miningcrews,cockpit crews,and other
work groupsshowsa benefitto familiarity. Thatis, the greaterthe familiarity
amongmembersof a group, the greatertheir performanceHowever, other
researclindicateghattoo-familiarcockpitcrewsmay,in fact,bemoreinclined
to makeerrors.Perhapshevalueof familiarity is time-dependenthatis, high
familiarity among members (or high interpositional knowledge, as discussed
by Cannon-Bowers et al 1995) may have the greatest utility early in a
team’ s existence, perhaps by fostering the rapid appearance of coordination
and integration of team members' efforts. High familiarity may have value
at other times, too, such asin times of stressor high demand.However,
familiarity mayeventuallypbecomealiability asthelack of membershighange
(andthusthe lack of any unfamiliar membersbeingintroducedinto a team)
contributedo stultification andentropyin teams.Thevenerablevork by Katz
(1982) suggestedhat communication within and betweenteamsdeclinesas
teamsage, thuzommunicatbn maybe animportantmediata of the effectof
familiarity.

TEAM BOUNDARIES WhereareteamboundariesTheboundarie®f teamsare
imaginarylines of demarcatiorseparatingnemberfrom outsicer. Boundaries
are essentialto the definition of teams(Sundstromet al 1990) and to the
psychologyof being a memberof the in-group vs the out-group.In many
instanceseamboundariegrereinforcedoy suchthingsasuniformsandtheuse
of spaceor turf. However theboundarie®f teamsmayat other tines be quite
difficult to discern.“Virtual teams’—teamsvhose membersare connected
througha networkof computers—areexampleof teamswhoseboundarieof
inclusionandexclusionmay be quite difficult to establishespeciallyif indi-
vidualsmay selectivelyjoin anelectronicconversatiorfor somebut not all of
the teanis existence But problemsof establisiing teamboundariesare not
limitedto electronicgroups.Vandermark(1991)andLichtenberget al (1990)
suggestedhat thereare benefitsto including asteammemberspersonswvho
might traditionaly havebeenconsidereantheperipheryVandermark1991)
raisedheissuewith regardotheinclusionof cabincrewsin thecockpitresource
managemertraining of flight crews;Lichtenbergetal (1990)raisedtheissue
with regardto psychiatricaidesandtheir role in teamsof health-cargrofes
sionalsFurtheryiewingteamsasentitiesembeddeth largersystenspopulated
by individualswho aremember®f morethanoneteamalsocancomplicatehe
identification of teamboundariesWe believethatfutureresearchs neededo
clarify issueof inclusionandexclusionby virtue of teamboundariegfor further
discussionseeGuzz01996),how boundarieselateto effectivenessandhow
the natureof boundarieanight shapethe effectsof interventionsintendedto
raise teanperformance.
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NewWavesNewDirections

We briefly considerthreeareasof researchin which therehavebeenrecent
surgesof interest:electronicallymediatedteams,interventons for enhancing
team effectivenesand teamén the contexbf socialsystems

ELECTRONICALLY MEDIATED TEAMS Although the first studies of electronically
mediatedeamswveredonenearlytwo decadeago,thepaceof researclonsuch
teams has accelerated in recent years. No doubt thisis attributable to many factors,
not the leastof which is the decreasingxpensef the technologyneededor
suchresearchAnd newtechnologiege.g.videoconferencingsommurication,
and supportsoftwarefor groups)continually createopportunites to conduct
newresearchThereis nodoubtthatelectronicallymediatedeamswill become
anincreasinglycomma featureof the organizationalandscapeWe therefore
suggesthat researchon electronicallymediatedgroupsbreakfree from the
tradition of comparingthose groupsto face-to-facegroups.Instead,future
researclshouldaccept such groums theirown terms.It should focus instead
on contrastingechnologes andon teameffectivenessinderdifferentwaysof
utilizing availabletechnologes. From a practicalpoint of view we needmore
researclon how to maximize teaneffectivenessvith newtechnologiesFrom
atheoreticapointof viewweneedbetterinsightsandexplanationsf thedrivers
of thedynamicsf teamperformancandeffectivenessndersuchtechnologes.

INTERVENTIONS New waysof interveningto improveteameffectivenessre
in the works. Many of thesearetied to a foundation of researclon teamwork
andeffectivenesi military teamsSalasetal (1995)pointedoutthat,althoudh
therehavebeenfew directtestsof team-trainng interventionsn recenresearch
on military teams knowledgehasprogressedo a point wheresuchtraining
interventionsare now possible,groundedin workable conceptualizationsf
competencieandtaskrequirementi teamsNewwaysof interveningarealso
on the horizon du new methodoldgsof teamresearcland newtheoretical
modelsof teamperformance (e.g. see Guzzds&las 1995).

TEAMSIN CONTEXT A third notableareaof expandingesearclnteresisteams
in context.Theoft-citedrecognition that, historically, thebulk of psychologcal
researcthasexaminedeamsin the absencef consideratia of their contexts
is giving way tomore frequenstudies oteams in naturaligt settingssuch as
organizationsWe expectthis shift to be accompaniedoy new theoretical
emphasesndinsights,especiallyasthey relateto the influenceof aspectof
the team$ environmers. In organizationssuchenvironmental factorscould
include intraorganizatioal factors suchas reward practicesand information
systemsaswell asextraorganizationdactorssuchasthe custoner demands
and businessnvironments.
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Points of Leverage

Threeprimary pointsof leverageexistfor interveningto enhancaeameffec
tiveness. Onas the design ofthe group. Designincludes suchhings as
specificationof membershippf membermrolesandmethodsof their coordina
tion, andof goals.Severalstudieswe havereviewedconcerndesignasa point
of leveragéfor raisingteameffectivenessDiversity of membershi@ndsizeof
group, for example,have beenfound to be relatedto team effectiveness,
althoughtherelationshipsarenot completelyconsistenacrossall studiesor all
group tasks.The effect of goalson group performancehas beenmore uni-
formly foundto be positive, althoughevenherewe found one studythatwas
an exceptionto the patternof evidence Whatwe arecalling “design” is very
much like whatraditionalmodelsof group performanceeferto as‘inputs” in
the input-process-aput descriptionof groupperformance.

The “process” elementin the traditional input-process-outt model in-
cludesboth socialprocesse#n groups(e.g.cohesivenessindtask processes
(e.g.rulesof taskperformance)Groupprocesss thusa secondeverage point
at which interventbns can be madeto improve team effectivenessSome
evidencein the literaturereviewedfound, for example,that group cohesive
nesscan contributeto performanceand other studiesfound that structured
task processes—suchs the stepladdertechniquefor group problem solv-
ing—cancontributepositively to performance.

The traditional input-process-oput model would be too confining if its
interpretationwere restrictedto the idea that inputs (i.e. membercharae
teristics,goals)fully determinegroupprocessinputsinfluencegroupprocess
but may not stronglyconstrainit. Onefactorthatcanstronglyconstraingroup
processs the technologywith which a groupworks, suchascomputersOur
review of computer-assistegroupsindeedshowstheir procesgo be different
(e.g.more equabutlessoverallmembermparticipatian) from non-computer-as
sistedgroupsand that thesedifferencesmay or may not resultin enhanced
effectiveness, dependimmg factors suctas the task.

A third point of leveragefor enhancingeameffectivenesss the context.
Thatis, teamperformancecanbe raisedby changingthe conditionsin which
teamsperform.Severalines of evidencewe havereviewedpoint to the power
of the contextas a driver of team effectivenessOrganizationaleaders for
examplearea partof the contextin which work groupsperform,andleaders
havebeenshownto influenceteameffectivenessCockpt resourcemanage
mentandits variationsappearto havepositve effectson flight crewsbecause
suchinterventbns changéhe organizational context (valuesijture)in which
crewsareformedandcarry out their work. Further,large-scalerganizatioal
changeefforts that changethe social systemof which teamsare a part have
been shown to enhance effectiveness. The point of leverage with the most consis
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tentresearcksupportfor affectingteamperformancés the context.In fact, it is
probablymostjustifiable to concludethatthe greatesthangesn teameffec
tivenessaremostlikely to be realizedwhenchangesn teams organizatioal
contextaresupportedyy theappropriate teardesignand process.

Any Annual Revewchapter, aswell asany arti cle cited in an Annual Reviewchapter,
may be purchased fromthe Annual ReviewsPreprints and Reprints service.
1-800-347-8007; 415-259-5017; emai: arpr@class.ag

LiteratureCited

Adriansa L, Hjelmquist E. 1991 Group proc-
essesin face-teface and computer medk
ated communication. Behav. Inf. Tech.
10(4):281-96

Aiken MW, Riggs M. 1993. Using a group
decisbn supmrt sysem for creatvity. J.
Creat Behav. 27(1):28-35

Alderfer CP.1977. Groy andintergoup rela
tions. In Improving the Qudity of Work
Life, ed. JR Hackman, JL Suttle, pp.
227-96. PalisadesCA: Goadyear

ApplebaumE, Blatt R. 1994. The NewAmerk
canWorkphkce.lthaca, NY:ILR

Archer NP. 1990. A comprisa of computer
conferenceswith face-teface meetngs for
smallgroup businessdecisions. Behav. Inf.
Tech.9(4):307-17

Bartel KA, JacksonSE. 1989. Top manage
ment and innovations in banking: Does
composition of the top teamsamakea differ-
ence?Srateg Manage.J. 10:107-24 (Spe
cialissue)

Barker JR. 1993. Tightening the iron cage:
concerive contol in selfimanagng teams.
Adm.Sci Q. 38408-37

Beelun RI. 1989. Assesing the effeciveness
of socb-techrical intervenions: anidote or
fad?Hum.Reld. 47.877-97

Billings CE. 199l. Human-enteed aircaft
automation: a concept and guidelines.
Tech.Memo. 103885. Moffett Field, CA:
NASA-Ames ResCent

Bowers CA, Brawun CC, HolmesBE, Morgan
BB Jr. 193a. The dewelopmert of aircrew
coorinaion behaviors. In Proc. Seveth
Int. Symp Avia. Psycha, pp. 573-77. Co
lumbus, OH

Bowers CA, Deaton J, Oser RL, Prine C,
Kolb M. 1993b. The impact of aubmaton
on crew communication and perfamance.
In Proc. Seveth Int. Symp Aviation Psy
chol, pp. 573-77. Cdumbus, OH

Brawley LR, Carron AV, Widmeyer WN.
1992. The naure of group goalsin spats
teams:a phenonenobgical anaysis. Sport
Psychol 6:323-33

Butler RE. 1993, LOFT: Full-missian simule-

tion asCrewResouce Management Trai-
ing. SeeWieneretal 193, pp. 231-59

Campon MA, Medsker GJ, Higgs AC. 193,
Relations between work group charac-
teristics and effectiveress:impli cations for
designing effective work groups. Pers.
Psychd 46:823-50

Canron-BowersJA, Tamenkaum Sl, Salask,
Volpe CE. 1995.Defining competenies
and establishing team training require-
ments. See Guzzo & Salas 1995, pp.
333-80

Cohen SG, Ledford GE Jr. 1994. The effec
tiveressof self-managhgteamsafield ex-
periment Hum.Reht. 47:13-43

CorderyJL, Mueller WS, Smith LM. 1991 At-
titudinal and behavoral effectsof aubno-
mous group working: a longitudinal field
study. Acad Manage. J. 34:464-76

Costley J, Johnon D, Lawson D. 1989.A
comparison of cockpit communication
B737-B757. In Proc. Fifth Int. Symp.
Aviat. Psichol., pp. 413-18 Cdumbus
OH

Coatton JL. 1993, Empbyeelnvavemen. New-
bury Park CA: Sage

de ArmasParededv, Riera-MiianMA. 1937.
Analisis dela commuicacionenunequpo
deprtivo y suinfluenca en los resutados
de este.[Analysis of commuication in a
spats teamandits influenceon perfam-
ance.]Bd. Psicd. Cuba 10:37-48 (Abstr.)

Dennis AR, Valacich JS. 1993. Computer
brainstorms. more heals arebette than
one.J. Apg. Psychd 78:531-37

Dienl A. 191 The effectivenessof training
programs forprevening aircrew“error.” In
Proc. Sixth Int. Symp Aviat. Psychéd., pp.
640-55. Cdumbus: Ohio Stae Unk.

Dobbelaere AG, Goeppinger KH. 193, The
right way and the wrong way to setup a
self-directed work team. Hum. Resour.
Prof. 5:31-35

Dubnicki C, Limburg WJ. 1991. How do
heathcareteams measure @plealthc. Fo-
rum 34(5):10-11

Dubrovsky VJ, Kiesler S, Settna BN. 1991



336 GUZZO & DICKSON

The equaliation phenanenm: statis ef-
fects in computer-mediated and fae-to-
face decsion-makng groups. Hum.Com
put. Interact.6(2):119-46

Earkey PC. 1994. Self or group? Cutural ef-
fects of training on self-efficacy and per
formarce.Adm.Sci Q. 39:89-117

Eden D. 1990a. Pygmalion without interper-
sonal cortrast effects: whde groups gain
from raishg mana@r expectatons.J. Apg.
Psychol 75:394-98

Eden D. 190b. Pygmdion in Management:
Productvity as a Sef-Fulfilling Prophecy.

Lexington, MA: Lexington Books

Evans CR, Dion KL. 1991 Group cohesim
and perbrmance a meta-anakis. Smadl
GroupRes22:175-86

Fand PM, RichardsonWD, Conner HM. 1990.
Theimpactof goal-seting on teansimula-
tion experience. Smul. Gaming 21(4):
411-22

FousheeHC, Lauber JK, Baege MM, Acomb
DB. 1986. Crew perfamanceasa function
of exposure to high-density, short-haul

duty cydes. NASA Tech. Menp. 88322.

Moffett Field, CA: NASA-Ames Res.
Cent

Gallupe RB, Bastanuti L, Cooper WH. 191
Brainstaming electonically. J. Apfd. Psy
chol. 76:137-42

Gallupe RB, Cooper WH, Grise’ M-L,
Bastianutti LM. 1994. Blocking elec-
tronic brainsbrms. J. Apd. Psychd 79
77-86

Gallupe RB, Dennis AR, Cooper WH,
Valacich JS, Bastanuti L, NunamakerJ.
1992 Electranic brainsbrming and group
size.Acad Manage. J. 35:350-69

Georg JF, Denns AR, NunamakerJF. 1992
An experimenal investgation of facilita-
tion in an EMS deckion room. Group De-
cis.Negt. 1(1):57-70

George JM, Bettenhausen K. 199. Under
standng prosocal behavior, salesperform-
ance,and turnover: a group-level analysis
in a servce cortext. J. App. Psycha 75
698-709

Ginnet RC. 1993, Crewsasgroups: their for-
mation andtheir leacershp. SeeWieneret
al 1993, pp. 71-98

Goadman PS, Leyden DP. 191 Familarity
and group productivity. J. Appl. Psychd
76:578-86

Gordon J. 1992. Work teams—Hav far hawe
they come?Training 29:59-65

GuzzoRA, SabsE, eds.1995. TeamEffecive-
nes and Decision Making in Organiza
tions. SanFrancsco:Jossey-Bss

GuzzoRA, SheaGP. 192. Growp perform-
anceand intergoup relations in organza-
tions. In Handbook of Industrial and Or-
ganiztional Psychology,ed. MD Dun-
nete, LM Hough, 3:269-313. Pab Alto,
CA: Corsul. Psyctol. Press2nd ed.

GuzzoRA, Yost PR, Camplell RJ, Shea GP.
1993. Poencyin groups: articulatingacor
struct. Br. J. Sac. Psychd 32(1):87-106

GuzzoRA. 1996. Fundamenal corsideratons
about workgroups. In In Handbook of
Work Group Psychology, ed. M West.
Chichester:Wiley. In press

Hackman JR. 187. The desig of workteams.
In Handbook of Organizational Behavior,
ed. NV Lorsch, pp. 315-42. Englewood
Cliffs, NJ:Prerice-Hall

HackmanJR,ed.1990. Groups ThaWork ard
Those Tha Don't. SanFrancsco: Jossey-
Bass

HackmanJR. 1993 Teams,leades, and or-
ganizdions: new directions for crew-ai-
enedflighttraining. SeeWieneretal 1993,
pp. 47-70

Halelian J, Finkelsten S. 1993. Top manag-
mentteamsize, CEO dominance,andfirm
performarce: the moderatng roles of envi-
ronmerial turbulence anddiscretian. Acad.
Manag. J. 36:844-63

HarrisDH, ed.1994. Organizational Linkages:
Understarding the Productvity Paradox.
Waslhington, DC: Natl. Acad.Press

Hartel CEJ.191. Improving team-asssteddi-
agnostic deision makirg: sometraining
propositionsand an emprical test PhD
thesis.Cdo. Stake Univ., Fort Cdlins

Helmrech RL, FousheeHC. 193. Why crew
resource management? Empirical and
theoretical bases of human factors train-
ing in aviation. SeeWieneretal 1993, pp.
345

Helmrech RL, Wilhelm JA. 191 Outcomes
of crewresouce managmenttraining. Int.
J. Avia. Psychd 14:287-300

Helmreich RL, Wilhelm JA Gregorich SE,
Chidester TR. 1990. Preliminary results
from the evaluation of cockpit resurce
mana@menttraining: perfamarce ratings
of flightcrews.Aviat. Space Environ. Med.
576-79

HollingsheadAB, McGrah JE. 1995. Com-
puter-assistedgroups: a critical review of
the emprical researchSeeGuzzo& Salas
1995, pp. 46-78

JacksonSE, Brett JF, SessaV|, Cogper DM,
Juin JA, Peyonnin K. 1991 Somediffer-
enes make a difference: indivMdual dis-
similarity and group heerogenety as cor
relaesof recrutmert, promaion, andturn-
over.J. Appl. Psychd. 76:675-89

JacksonSE, May KE, Whitney K. 1995. Un-
derganding the dynamcs of diversity in
decsion-making teams SeeGuzzo& Salas
1995, pp. 204-61

JacobsD, Singel L. 1993, Leadersip andor-
ganizational perfomane: isolding links
betveenmanagrs and collective success.
Sca. Sci Res.22:165-89

Jessup LM, Conolly T, Tarsik DA. 1990. To-
ward a theorly of aubmated group work:



TEAM EFFECTIVENESS IN ORGANIZATIONS 337

the deindividuaing effects of anaymity.
Smdl Group Res.21(3):333-48

KallebergAL, Moody JW. 1994. Human re-
source management and organizational
perfamance Am.Beha. Sci 37:948-62

Katz RL. 1982 The effect of group longevity
on project communication and perbrm-
ance Adm.Sci.Q. 27:81-104

Katzerbach JR, Smith DK. 1993, The disck
pline ofteamsHarv. Bus.Rev.71:111-20

Keys B, Burns O, CaseT, Wells RA. 1988.
Decision support peckage in a busines
game:perfamanceand attitudinal affects.
Simul. Games19(4):440-52

Kiesler S, Spoul L. 1992. Group deision
making and c@mmunication techndogy.
Organizational Behav. Hum. Decis. Proc
€s5.52(1):96-123

LauberJK. 1984. Resouce manag@mentin the
cockpt. Air Line Pilot 53.20-23

Lauber JK. 1993. Forewad. SeeWieneret al
1993, pp. Xv—xviii

Lawler EE, Mohrman SA, Ledford G. 1992,
Empbyeelnvolvemenhand TQM: Practce
and Resuls in Fortune 5000 Compnies.
SanFrarcisco:Jossey-Bass

Lea M, SpearsR. 191 Compuerinedated
communication, de-individuation and
group decisbrnrmaking. Int. J. Man-Mach.
Sud. 34(2):283-301

Lee C. 1989. The relaionship betveengoal-
setting, self-efficacy, and female field
hockey team performance. Int. J. Spat
Psychol 20(2):147-61

Leedon DK, Siman R. 1995, Improving team
coordination: a case for behavior-based
training. Mil. Psyché. 7(2):109-22

Levine DI, D’Andrea TysonL. 1990. Partci-
pation, productivity, and the firm's env-
ronment In Paying For Productvity, ed.
AS Blinder, pp. 183-237. Washington,
DC: BrookingsInst

Levine JM, Morelard RL. 1990. Pragressin
small group researchAnru. Rev.Psychd
41:585-634

Lichtenberg PA, Strzepek DM, Zess AM.
1990. Bringing psychiatric aides into the
treatmentteam:anapgi cation of the Veter
ansAdministraton’s ITTG mocel. Geron
tol. Geriatri. Educ. 10(4):63—73

Locke EA, Lathan GP. 1990.A Theoy of
Goal-Setting and Task Performance.
Endewood Cliff s, NJ:Prentce Hall

Macy BA, lzumi H. 1993. Organizational
change design, and work innovation: a
meta-aalysis of 131 North Americanfield
studies—1%1-1991. In Regarchin Or-
ganizational Changeand Develpmer, ed.
W Passmore, R Woodman, 7:235-313.
Greenwch, CT: JAI

Maguka RJ, Baldwin TT. 1991 Team-tased
empbyeeinvolvementprograms:effectsof
design and alministration. Person. Psy-
chol. 44:793-812

May DR, Schwoerer CE. 1994. Employee
heath by desigh: using empbyeeinvolve-
ment teams in ergonomic job redesign.
Person Psychol 47:861-76

McGrathJE. 1991 Time, interacton, andper
formance:atheory of graips. Smadl Group
Res22147-74

McLeod PL. 192. An assesmentof the ex-
perimengl literatire on electonic support
of group work: resuts of a meta-aalysis.
Hum.Comput. Interact 7(3):257-80

McLeod PL, Liker JK, Lobel SA. 1992. Proc
essfeedlackin taskgroups: anapgication
of goal seihg. J. Appl. Betav. Sci 28:
15-41

Mitchel TR, Silver WS. 1990. Individual and
group goalswhenworkersare irterdeperl-
ent effectson taskstraegiesandperform-
anceJ. Appl. Psychd 75:185-93

National Trarspataton Safety Board. 1990a.
Aircraft Accident Rep.: United Airlines
Flight 811, Boeing 747-122, N4713U.
Honolulu, HI, Feb. 24, 1989. (NTSB/
AARPO0L). Washington, DC: Natl.
Trarsp. Saf.Board

National Trarspotation Safety Board. 1990b.
Aircraft Accident Rep.: United Airlines
Flight 232 McDonndl-Douglas DC-10-
10. Sioux GatewayAirport, Sioux City, IA,
July 19, 1989. (NTB/AARNBO06). Wash
ington, DC: Natl. Trarsp. Saf.Board

Orasanu M. 1993. Decision-m&king in the
cockpit. See Weneretal 193, pp. 137-72

Orlady HW, FousheeHC, eds.1987. Proc. of
the NASA/MAC Worksh@ on Cockpt Re
souce Manage (NASA Conf. Publ. 2455).
Moffett Field, CA: NASA-Ames Res.
Cent

PearsorCAL. 1991 An assesmentof extrin-
sic feedtack on paricipaion, role percep
tions, motivation, andjob satisfadbn in a
self-maragedsystemfor moritoring group
achevementHum.Reht. 44:517-37

Pode MS, HolmesM, Watsm R, DeSancs G.
1993. Growp decsion supprt systemsand
group commuication: acomparisonof de-
cision-making in computer-sugported and
non-supported groups. Commun. Res.
20(2):176-213

Povenmie HK, Rockway M, BuneckelL, Pat
ton MW. 1989. Cockpit resouce manage
ment skills enfance comkat mission per
formancein B-52 simudator. In Proc. Fifth
Int. SympAviat. Psychd, pp. 310-25. Co-
lumbuws, OH

Prince C, SabksE. 1993, Training andresearch
for teamwak in the military aircrew. See
Wieneretal 1993, pp. 337-66

Rawlins C. 1989. The impactof telecamferenc
ing on the lealersip of small decsion
making groups. J. Organ. Behav. Manage.
10(2):37-52

Robertso D, Rinehat J, Huxley C, and the
CAW Regach Group onCAMI. 1992



338 GUZZO & DICKSON

Team corcept and Kaizen Japanes@ro-
duction manag@mentin a unionized Cana
dian auto plant. Stud. Polit. Econ. 39:
77-107

Rogeberg SG, Barnes-farrell JL, Lowe CA.
1992. The stefadder techique: analterna
tive group strudure feilitating effective
group decisbn making. J. Appl. Psycha
77:730-37

Sainfort FC, Gustafson DH, Bosworth K,
Hawkins RP. 1990. Decisim support sys
tem effedivenes:. coneeptwal framewok
and enpirical evaluaton. Organ. Behav.
Hum.Decis.Process45(2):232-52

Salas E, Bowers CA, Cannon-Bowers JA.
1995. Military teamresearch10 yearsof
progressMil. Psychd 7:55-75

Samfamurhy V, Pode MS, Kelly J.1993. The
effectsof variations in GDSS capablities
on dedsion-making processs in groups.
Smdl Group Res.24(4):523-46

Shamir B. 1990. Calculations, values, and
identities:the souces ofcollectivistic wotk
motvation. Hum.Reld. 43:313-32

Sheppad JA. 1993, Praductivity loss in per
formarce groups: a motivational anaysis.
Psychol Bull. 113:67-81

Smith C, Comer D. 1994. Self-organizatian in
small groups: a study of group effective-
ness within non-equilibrium conditions.
Hum.Rela. 47:553-81

Smith KA, Smith KG, Olian JD, Sims HP,
O’Bannon DP, Sculy J. 1994. Top man
agement team denogrgphy and proces
the role of sockal integration andcommuni-
cation. Adm. Sci Q. 39:412-38

Spaeth JL, CRourke DP. 1994. Desigring and
implementing the nationa organizations
study. Am.Behav. Sci 37:872-90

Steel RP, Jennings KR, Lindsey JT. 1990.
Quality circle problem solving and com
mon cents:evalwation study findings from
a United Staes federalmint. J. Appl. Be-
hav. Sci 26:365-81

Stout RJ, Salask, CarsonR. 1994. Individual
task proficiercy andteamprocess:Whats
important for teamfunctioning? Mil. Psy
chol. 6(3):177-92

Straus SG, McGrath JE. 1994. Doesthe me-
dium mater? The interacton of tasktype
andtecmadogy on group perfamarce and
membersreactons. J. Apd. Psychd 79
87-97

Swndstran E, De MeuseKP, Futrell D. 1990.
Work teams: applications and dective-
nessAm.Psychd 45:120-33

Urban JM, Bowers CA, Monday SD, Morgan
BB Jr.1995. Workload teamstructure, and
communication in teamperformarce. Mil.

Psychd. 7(2):123-39

ValacichJS,Georg JF, NunamakerJF, Vogel
DR. 1994. Ptysical proximity effecs on
computer-medated group idea gereraton.
Smd GroupRes.251):83-104

Vandemark MJ. 1991. Should flight atten-
darts beincludedin CRM training? A dis-
cussim of amaja air carriefs appoachto
total crew training. Int. J. Aviat. Psychd
1(1):87-4

Vroom VH. 1964. Work and Motivation. New
York: Wiley

Wall TD, Kemp NJ, JacksornPR, Clegg CW.
1986. Outcomes of autonomous work
groups: a field experimen. Acad Manage.
J.29:280-304

WatsonWE, KumarK, MichaelsenLK. 1993.
Cutural diversty's impact on interaction
processand pefformarce: comparing ho-
mogeneas anddiversetaskgroups. Acad.
Manage. J. 36:590-602

Watson WE, MichaelserLK, SharpW. 1991.
Member competence, group interaction,
andgroup decsion making: a longitudinal
study. J. Apd. Psychd 76:803-9

Weingat LR. 1992. Impact of group goals,
task component complexity, effort, and
planning on group perfamance.J. Appl.
Psychd 77:682-93

Weingart LR, Weldon E. 191 Pracesseghat
medate the relafonship betveena group
goal and group member performance.
Hum.Perfam. 4:33-54

WeismanCS, Gordon DL, CassardSD, Ber-
gner M. 1993. The effectsof unit self-man
agemenon hospital nurses work process,
work satisfaction, and retention. Med.
Care. 31(5):381-93

Weldon E, JehnKM, Pradtan P. 191 Prec-
esseghat medatethe relaionship betwween
agroup goal andimproved group perfam-
anceJ. Pers. So. Psychd 61:555-69

Weldon E, Weingart LR. 1993, Grouw goals
and group perfamance.Br. J. Sa. Psy
chd. 32307-34

Wieng EL, Kanki BG, Helmrech RL, eds.
1993, Cockpit Resouce Management.San
Frarcisco:Academic

WiersemaMF, Bird A. 1993. Orgarizational
demaraphyin Japanesérms: group het
erogenety, individual dissimilarity, andtop
manaenent team turnover.Acad. Man
age.J. 36:996-1025

Wilpert B. 1995. Organizational behavior.
Amu. Rev.Psychd 46:59-90

Zaccaro SJ Gudtieri J, Minionis D. 1995.
Taskcolesin asa facilitator of teamdeck
sion making under temporal urgency. Mil.
Psychd 7(2):77-93



